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SOME    SUGGESTIONS    IN    DAM    DESIGN 


By   Lars  Jorgensen 

far   ii    has                                    tandard   practice    to   design  for    the    down    stream    face,    and    20,000    lbs.    per    squan     fl  .    or 

ncrete    or    masonrj    dam    in    such    a    wa)    that    tin     lin       !  f  139   lbs.   per    square   inch    for   the   up   stream    face.     These   pres 

pressure,   reservoir   empty,   and    reservoii    full,    fell    within    the  sures   were   decided   upon   thirtj    years  ago.     Today   the   ultimate 

middle    third    of    the    section,      Bj     figuring                                     1  compressive  strength  of  concrete,   !:::'_  :\  is  about  !J,000  lbs.  per 

dams,  i:  occurred  to  the  writer  that   thi                  does   not   neces  square   inch   -iv   months  old.     Ii    would,  therefore,  seem   per- 

sarily  give   the  best    profile  fe    to    use    values    at    least    twice    as    high    as    was    cus- 


A   Mountain  Reservoir 

Figure   la  and   ll>  shows  a  profile  of    a    cyclopean    concrete  tomary   thirty  years  ago.     In  all   other  construction   work   com- 

ilam  calculated  from  the  usual   formulae  given   in   Mr.   E.   Weg-  pressive    stresses    three    times    as    high    are    considered    safe    for 

mann's    excellent    book,    "Design    and    Construction    of    Dams,"  concrete,    and    for    a    dam    with    it-    large    mass    of    concrete,    it 

and  other  books  and  checked  graphically.     In  connection  with  certainly ,  seems    safe    to   use   a    high    compression    at    least    twice 

these    formulae.    Prof.    Rankine's    values    for    the    limiting    pre--  the  usual,  on  account  of  the   lateral   support   of  the  central  por- 

sures  along  the  down   and   up   stream    face   are   used.     They   are  tion  of  the  concrete, 

about    16,000    lbs.    per    square    ft.,    or    111    His.    per    square    inch  \    concrete    dam    is   built    on    solid    :  ick,   or    solid    m; 
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Fig.   la.     Stability  of  Dam  Profile  Found  by  Graphic  Static. 


The  profile  is 
thf 


, The    weiahl  of  each  course  U  given  in  column  No.    I    and 

d.vided  into  c„,ses  ,0  .,.  apa„.  and  the  centers   o.  ,»*    of   the  different   courses   found    ,n    any  usual  ^  ^  ^  ^       The 

horizon*,  water  pressure  in  column  No.  3.       From   the.,  values  the  force   po.y8o„    -   drawn    and    the    resultant   ^  se,,„pla„a,or, 

points   of    the   line    of    pressure,    will    be    where    these    resultants  intersect   the.,   .esp.ct.ve   ,o.nu.       The    cWam 


January  2,  1909] 


JOURNAL   OF   ELECTRICITY,   POWER   AND   GAS. 


otherwise  it  has  no  place  there.  Solid  rock  is  not  clastic,  hut 
will  safely  support  60  tons  per  square  foot,  and  possible  twice 
that,  before  the  elastic  limit  is  reached,  or  three  times  as  much 
as  the  concrete.  As  the  usual  formulae  are  derived  under  the 
assumption  that  the  foundation  is  elastic,  they  give  too  safe  re- 
sults for  the  up  stream  face.  The  pressure  along  this  face  is 
found  from  the  formula  p  =2 Wf  3  «VSee  Fig.  2  for  explana 
tion.)  /  \       '   / 

:;.    i.   ")   are   taken    from    Mr.    Wegmann's 
•.'  and  23,   fifth   edition,   where   full  explana- 


Formulae   1,  i 

1 k.  pages  14,  21, 

tion   can   be   found. 


If.   howe\ er  it  -     - ,    .    v\e 
stream    toe    according    to    tli 
stress    on    which    the    formula 
by   no  means  elastic,   no   such    thing 
in  the  toe  seems  possible. 


houhl   have  tension   in  the   down 

theory    hi    uniformly    varying 

is   based.      \-   the    foundation    is 

tension    from    this   i    u  i 


and  not  when  the   reservoir  is  empty.     With  a   p  rfi    il\    \ 

face  276  feet  high  th<    factor  of  safety  with  the  reservoir  emptj 

would   be     2000    =    7.2.    For   practical    reasons    it    mighl    be   dc 

278 
sirahle  to  slope  the  face  slightly,  for  instance,  1  ft  in  ."ill  ft.  to 
insure  the  facing  (stone  facing  or  a  sheet  of  watertight  con 
creti  )  to  lie  i  n  the  main  dam  body  by  means  of  gravity  This 
facing  should  be  watertight  to  prevent  water  from  seeping  into 
the  mass  of  the  dam,  exerting  an  upward  pressure,  tending  to 
overturn  the  dam  About  the  onl\  uav  to  make  and  to  keep 
the  face  watertight  would  be  to  have  a  layer  of  watertight  con- 
crel  on  the  up  stream  face.  This  sheet  should  not  be  at- 
tached solidly  t"  the  main  body  of  the  dam.  hut  should  be 
separated  by  means  of  a  layer  of  broken  stone  about  l  inch 
thick  and  he  anchored  to  the  main  body  of  the  dam  onlj  often 
i  to   prevent    its    falling   ■•((   when   the   reservoir   is   empty. 


<     s..4,t',~.       ,.-*. -ft 


Fig.    lb.     Standard   Dam   Profile   No.    1 


When   calculating   a   dam    we   have    always    been   accustomed 
to  divide   the   profile   into   horizontal    sections,      Let   u-   divide   it 
into  vertical  sections  for  a  change.    (See  Fig  3  i    With  resi 
empty,  the  maximum  pressure  on  the  foundation  for  column  A 
is  the  weight  of  this  column.     The  safe  height   // i-  found  from 

145.//=  4 'Voiiii;     //        l 276  ft. 

14.S 

The  weight  of  one  cubic  ft.  of  the  concrete  is  taken  as  145 
lbs.,  and  the  allowable  pressure  per  square  ft.  =  40,000,  or 
278  lhs.  per  square  inch.  [Tie  unit  pressure  on  the  foundation, 
due  to  the  weight  of  i''  .r,u\  C,  will  be  less,  so  we  need  only 
consider  the  weight  of  \.  and  il  is  inconceivable  how  this 
weight   could  produce   tension   i  •  //  and  /. 

The  up  stream  i:ir,^  can  he  made  vertical  to  a  height  oi 
276  feet.  The  material  saved  in  this  wax  could  be  placed  on 
the  down  stream  face,  thereby  increasing  the  stability  with 
reservoir    full   of   water;   that    is   the   time    w I    a    safe   dam 


A    sheet    of    watertight    concrete    -    inches    thick    can    cheapl)    be 
reinforced    suffici  ntly    to   prevent    temperature   cracks,    providing 
this    facing    is    not    forced    to   take   pari    in    the   expansions   of   the 
in. mi   body.      The    seepage   through    the   sheet    should    be   drained 
off  to  prevent   accumulation  of  enough    water  to  cause  an) 
siderable    pressure    hack    of    facing    with    reservoir    full, 
pipes  carrying  this  drainage  water   from   the  up   stream   face  out 
tbroi  gh   the  toe  could  be  of  wrought  iron,  provided  with  valves, 
and    these    valves    could    he    kept    closed    with    reservoir    less    than 
three-fourths    full    to    save    water    in    case    the    leakage    should    he 
considerable.     For  detail   see    Fig.    lb,     For    such    construction, 
the    cost    of   reinforcing   steel    would    he   $29   per    running    fool     I 
a  dam   120  ft.   high,  with   steel  at   .".  cents   per   11.    in   place 

Having   decided   upon   a   vertical   i.icr  to  a   height   of    !' 
or     l    'in    slope,    the    calculation    of    the    dam    for    reservoir    full 

nes   v.rv    -miple.     Three   i  r   four    formulae  arc  a.l   that   are 
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where  a 


top  width,    v    =    specific   gravity   of   material  = 
rf=loJ2!3  =  15.3  ft. 

Below    thi  '   keeP 

the    line   of   pres  within    the   center    tin: 


lie  travel  of   tin    ceiitei    line   of  pressure   between   the   mid- 
ind    the    outside    position,    tension    in    the    up    stream 
aiII   commence;  jusi    when   i>   difficult,  perha 
ulati        Vlaybe  tin'  compression  can   be  distribul 
eep  tin    unit   stress   well 
imit,  in  which  ease  we  would  hav<    no  tension  in   tl 
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"  the   horizontal    thru  ve   the 


r 


P-  vveiqhf     of    t^asonru  on  top  of  jotnt 


I  --  )en 


3H1 


of 


F.-,- 
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full    i- 

in  tli.  ■  ],,  ,,  u  tor  0f 

-t  :.'.     With   a   liquid  of  twice 
lne  ■:  '  V  =  v  would  he  doubled, 

W 

rvoir   full. 
Dur- 


F.'g.a 


cicnt   is 

// 
J        1(.  here  a  is  taken  SS'-  maximum;  in  othei  ■• 

//  = 


W 


S  ■ 
r    even    .  ni  iderate    stress    is 

i«ld 

liicki  m   30 

the   widtl  The 

ist  of  tl       ■.       :-  would  be  M    =  r<  :3.000 

2r 
I  t'ould       mse    sliedi 

i  :.  t  r  17.4      til        2505    squ    ■  ■     incl 

:  28000       11.2  iei  inch 

2505 

10 

cient     f      =     H  =  193    -    143 
W        346    •    145 
!  v    for  Friction     0.75       -   1 34f.. 
0.553 
...       -■:    --    .hi    the    down-stream 
square    foot,    and 


llle 


IS 

when    this    is    reached 


length   of  the   lower   joints    is   found    from 

6  M 
X  =  — T—  where  p  =  32, 


(5) 

S  i   far   the    factor  of   -  ifel        t   the   dam  against  overtu 

leen    found    to   be   two     >r  slightly   more   reservoir   full.     By 

intn  ducing    steel    rods    in    the  up-stream    face    and    in    the    I  i  . 

tliis    factor  of   safet}    can    with  but   little   extra   o 

up    to    4,    the    usual    minimum  generally    employed    in    all 
construction  work. 

(fValues  for  II  and  W  taken  from  Figure  1.) 
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Taking  a  dam  L20  feet  high,  the  total  horizontal  water 
pressure  per  running  foot  length  is  3'084  X  145=447,180 
pounds.     (From  column  3,  Fig.   I.) 

I  In  moment  of  this  pressure  around  anj  point  in  the 
foundation   at   120   feet 

447,180X40=17,897,200    foot-pounds. 


v-jBJH 

i 

; 

L----         A 

':/-*  < 

i*' 

4.*  «' 

I  he    resisting 


Rubble  Masonry    Dam. 

moment    of    the    section 


■igure    5 1     is 


this  case  with  sufficient  accuracy    e'      0.85p-  =  0.85  X  75=63.8  ft. 
'I  he    ultimate    t<  nsili     strength    of    twisted    steel    is    above 
80,000    pounds    per    square    inch,    and    the    elastic    limit 
about  55,000  pounds  per   square  inch.     The  factor  of  eed 

be  onlj    two.     Therefore,   fs  can   be   taken   at    10,000   pounds   per 
quare    inch.     At    this    high   tension    tin  ti     will   hel] 

the   steel 

I  hen.    ni'. men'    of   V  0,000X63.8        1 7,89" 


.  17,897,200  , 

As  =  -     - ! =  7  squ; 


tc 


ire  inches 


}'.OJ!J15ibj,'_  J 

i  fri- 

'      Ctnttr     of     Com^(,„on  fTM 


F.q     5 

The  section  could  be  made  up  oi  7-1  inch  square  rods  and 
decreased  towards  the  top  corresponding  to  the  decreasing 
load.     For  .i    dam   reinforced    in    this    way,    floatation    does   not 

need   in   bi sidered,   nor   is   the   reinforced    water-tight    facing 

necessary.     If  steel  is  [eft  out,  the  maximum  tensile  stress  in 
the   concrete    will    he 


Bending  Moment 


Distance  from  neutral  axis  to  outer  tension 
fiber    in   concreti 


Moment   of   Inertia. 
17,897,200   •    39.5    _      706,939,400 


17,200  lhs.  per  square 


I1*  X  79-'  41086 

ft.  =  120  lbs.  per  square  inch. 

With  this  unit  tension,  the  factor  of  safety  will  be  about 
1  '  j  I  his  shows  that  a  concrete  dam  without  steel  reinforcing 
well  made  will  stand  up  even  should  the  line  of  pressure  reser- 
voir lull  fall  clear  outside  the  profile.  The  compressive  stress 
in    the    down-stream    face    due    to    the    bending    moment    should 

Mid   to   the   compressive   stress  due   to   the  resultant  of  the 
weight    of  the   dam   and   the   horizontal   component    of   the    watci 
pressure,     The     factor    of    safct\     of    these    combined     stt 
would    in   all   cases   be    more   than    I 

One  point  which  has  not  yet  been  considered  is  the  vertical 
shear,   and    the    horizontal    tension    in    down   stream    toe   caused    bj 

bending    moment    of   the   horizontal    pressure   of    the    water 

■  vidently  are   in   existence,   although   they   mac   not 

amount    to   much.     How   to   make  correct   assumptions   for   their 

calculations    the     writer    docs    not     know,     but     suggests    to    put 

■  ■■lie    reinforcing    steel    at    random    in    the    toe    to   take    cue    of 

stresses.     This    steel    would    also    add    to    the    strength    of 

the    concrete    mass    along    the    toe    where    the    compression    is    the 

highest    and    the    same    unit    stress    as    is    used    for    the    up-stream 

illld   he   Used    I'm-    the    down   stream    face   also. 

lie  additional  cost  of  reinforcing  the  dam  as  proposed 
will  he  about  $95  per  running  foot  for  a  120-foot  dam  with 
twisted  steel  at  5  cents  a  pound  in  place.  I  lie  contents  per 
runnil  I    a    dun     120    feet    high    with    a    profile    as    shown 

ill    figure    I    is    ITS    yards.      At    $10    a    yard    in    place,    the    cost    is 
$1,780   per    running    foot       Percentage    COSl    to    be   added    fur    steel 

*     ■      '"V-..S.3V, 
1780 

With     5.33$      added     to     the     cost,     we     add      Inn'.      to     the 

ih      It    ma)     he    argued    that    the    steel    may    rust    out    in 

tun    years;    but    if    the    concrete    is    properly   put    in,    at    the    cud 

of    inn     i  .ii      it    should   have  nearly   as   much   additional   strength 

in    itself   as   the    steel    and    concrete    together    when    it    was    first 

put    in. 


COPPER    MARKET    SITUATION. 

I  In  market  lor  copper  has  been  quieter  lately,  but  il  is 
natural  to  expect  a  slowing  down  in  buying  activity  as  the 
end  comes  into  close  view  Consumption,  however,  and 
null  operations  arc  progressing  finely.  Manufacturers  note  a 
substantial  increase  in  business  within  the  past  month 
and  a  half,  and  most  of  the  prominent  establishments  tire 
now  running  full  time.  The  demand  for  manufactured  prod- 
ucts developed  rapidly  last  month,  and  we  are  getting  nearei 
to  normal  conditions  than  at  any  time  this  year,  and  a  trade 
revival  along  all  Inn-  is  what  competent  observers  are  build- 
ing  Up'  HI 

So  far  as  the  loi  al  i  opper  market  itself  is  concerned,  luis- 
j,ies^  js  less  active  than  a  few  weeks  ago  The  diminution 
in  the  volume  of  sales  is  not  so  surprising  after  the  heavy 
buying  in  November,  when  manufacturers  provided  them 
-  freely  with  the  necessary  copper  to  till  the  major  part 
orders  for  from  thirty  to  sixty  days  Although  recenl 
purchases  have  been  moderate,  sellers  generally  maintain  a 
market  While  some  irregularity  in  prices  has 
igs   of   spot    and    December  copper. 


firm  grip  on  the  ma 

ailed   owing    to   i  ifferings   1 0    sp<  . 

1  it  difficult  to  quote  January  and   February  electrolyl 
In   fact,  it   might    lie  a   hard   matter   to 
lis    much    below    I  1'  _■    in 


we    I  I  in 

wircbaus    under    14 

buy    for    the    text    two    to   three    nn.,,,,,-    ,,.^,,    ..^ 

this   market,  although   foreign    buyers   could   probably   do   bet 
ter  than   buyers  here. 
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PRESSURE    FLUCTUATIONS    IN    TURBINE    PIPE 

LINES.* 

By  Prof.  A.  Budau,  Engineer,  Vienna,  Austria. 

The  progress  in  utilization  oi  water  power  frequently 
pels  the  engineer  to  transfer  his  work  from  the  inhabited  i 
to    rough    mountain     regions    where,     o  fvo     factors     oi 

hydraulic  energy,  viz.,  head  and  quantitj   of  water,  .it   least  the 
former  i>  available  in  abundance. 

The  utilization  of  water  power  with  high  head,  however, 
offers  -midi'  difficulties.  To  obtain  a  high  head,  most  frequently 
a  long  ditch  is  required  whose  constrtv  difficult   by 

unfavorable   topographical   conditions  and   obstrui  trans- 

portation.    \Y\(   to  this,  in   most   cases,  comes  a   ven    long  pipe 
lint-   which    forms   a    verj    disagreeable   link   in    the   compli 
mechanism    of   a    hydraulic    power    plant,    because    it    not    onlj 
means    an    increase    of    firs!    co  I    ol    the    plant,    Imt    also   causes 
complications   of  opera  ion. 

Against    freezing    of   the   pipe,   covering    of   same    is 
scant  protection     During  the  time  of  sei  i       weather,  water 

has  to  run  through  the  pipes  continuous!}  ;  otherwise  they  will 
freeze,  notwithstanding  the  covering;  bul   even  during 
seasons  a  pipe  line  ran  cause  difficultii      il     ts  is  always  tit 
in  these  days,  a  very  accurate  ulation  of  the  turbin 

required. 

The  modern  turbine  governors  open  and  clo  rapidly. 

Ten  years  ago  governors  were  not   an  exception   which,   in 
of  complete  drop  of  load,  happening,  for  insl  nit  of 

a  short  circuit  in  the  electric  net,  shut   the  turbine  off  in  twelve 
to  thirteen   seconds;   hnt    the   ■■  has  been   continu- 

ously reduced,  especially  since  the  so  called 
have  been  .adopted,  which  have  stored  energj   available,  and  to- 
day,   a    closing    time    of    two    seconds     for     turbi 
thousands    of    horsepower    cat  be    taken    .       t'1  ■    lov 

limit. 

It   is  impossible  to   i 
of  water  offhand,   and   certain   precautions   h  taken.     It 

goes    withoul    saying    that    thi  most 

careful   and    mOSl    complete   if   the    water    is 
bine  in  a  long  pipe  I 

The  discussii  in  i  if  such  d<  \  ices,  and 
gations  referring  to  ich  a  practicin  in  .ac- 

count   of   the   absence    of  anj    guiding    material    in    liter; 
must  can  \   out   to   ■  ibility  thi  him; 

further,  some  experiences  with  1"  i-tutc 

the  contents  of  this  paper. 

If  a  certain  quantity  of  water  Q  fli 
the  cross    >ection   F,  the  water  in  this  latter  will  obtain   a  c 
velocit)    v   which   can   1"    calculated    from   the   formula   ;— O :   F, 
if   tin    quan  known    which    flows    through    the 

pipe   in   a   second.      If  the    water    is    conveyed    thi  pipe 

line  to  a  turbine,  and   //  is  the  head   from   the  In  I    level 

to   the   distribute!     if    the    turbine,    immediately    in    front    oi 


turbine 


a     water     ] 


prevail     which     is     equal     to 


iressure,  which,  it  occurring  with  considerable 

1    in    watei     mains    as    so-called    hammer,    one    has 

vored   to   reduce   in   turbine -pipe   lines   bj    installing  at   the 

pipi    line  an  air  chamber  i  Fig,    i  i   oi   a   stand- 

iir    pipe    (  Fig.    5  i .    \\  liei  elu 

owing  in  the  pipe  line  was  to  be  given  an  outlet, 
compressing  the  air  in  the  air  chamber  or  lifting  the  water  in 
•'    i  safety   valves  have  been  applied. 


H ,  wherein  v  represents  the  coefficient  of  the  pipe 

-te        2g 
friction   and  g 

lowing,   its  disci  m   the  distributor   is   suddenly 

•lire    will    take   place,   especially    at 
i  nd  of  the  pipe   line,  and  unlc  ss  the  pip 
'hen-    rupture    will    n<  '      follow-. 

in   the  pipe   with   the   velocity   r  contains 
.  I    which  ■.,..'    ,,,„!    must 

nseli    in    deformation,    ol    th  This 

of    the    pi 
cro 

/■'       /        y 

2 
wherein  y 

T     *J  '  lh(. 


Fig.  4  and  5 

illy    in    the    mo       modern 
nis    gales,    devices    which    are    oper 

hanism   of  the   turbi 

laid    back    when    the    turbine 

twelve  years  ago   in 
Bauscitung. 
'  e  the  in  'ii 

the  distributer  of  the  turbin. 
such  turbines,    ■  ributer  and  frei  regu- 

turbines. 


Fig.  1 

are  used  under  heads  up  to  100  feet,  ind  eco- 
icall}  onh  then  if  the  topographical  conditions  are  other- 
wise favorable.  Air  chambers  have  been  frequently  installed  in 
former  ■  ;,  however,  they  are  not  used  any 
Under  tin  high  pressure  the  water  absorbs  the  air 
which  is  above  it,  and  continuous  refilling  with  air  by  mean  ol 
specially  provided  compressors  was  found  necessary-,  which 
"""  became  cumbei  -  th«  operators.  One  also  hears,  in 
some  cases,  that  the  governors  operate  better  if  the  air  chamber 
rloes    i                                  "'  til   and   is   a   water  chamber   only; 
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and  that  the  shocks  of  the  water  are  not  so  bad  as  to  cause 
any  damage  to  the  pipe,  etc. 

This,  indeed,  is  logically  correct,  and  it  can  be  easily  proved 
that  air  chambers  themselves  can  become  the  cause  of  increasing 
periodical  oscillations  of  the   speed  governors. 

In  a  U-shaped  bent  tube  (Fig.  I),  let  water  be  up  to 
height  //,  which,  of  course,  i-  equal  in  both  legs.  By  some 
cause  the  water  is  brought  into  oscillation,  and  it  will  rise  above 
tile  line  <//>  in  either  leg  alternatively,  and  fall  below  //.  These 
oscillations  ,,f  the  water  level  in  the  two  legs  of  the  tube  will 
last  quite  awhile;  in  fact,  they  would  not  stop  at  all  if  there 
was  no  friction  at  the  walls  of  the  tube  and  between  the 
particles  of  water  themselves.  'lite  elevation  of  the  center  of 
gravity  S  of  the  water  cylinder  of  the  cross  section  F  and  tin: 
length    h,   or.    in   other   words,   the   length   Ii   multiplied   by    the 

weight     of    the     water    cylinder,     FXhXy,    gives     the    amount     of 
energy   which    is   contained    in   these   oscillations   anil    which 
had  to  lie  contributed  to  the   water  to  bring   it   into  oscill 


cock     is    alternately   entirely 


r^ 


^ 


U 


^=p 


Fig.  2.  Fig.  3. 

If  now.  while  the  water  level  is  going  down,  a  drop  .of 
water  is  allowed  to  fall  into  it.  the  height  of  oscillation  h  will 

be    increased   a    small   amount,   and    if    frequently    al    :l reel 

moment   a   drop   falls   upon    the   oscillating    fluid,   the    oscillation 
of  the   water   will   increase   until  an  overflow    of   water   over   the 
edge    of    the    tube    lakes    place. 

I  he  same  will  occur  if  one  of  the  two  legs  of  the  tt 

closed  on   to])  or  if  an   air  cushion   is  located  abov< i    tie 

water  levels  (Fig  2),  only  in  till-  case  the  oscillations  h  will  be 
smaller  and  will  only  reach  a  certain  maximum  value,  since  the 
reaction  upon  the  water  level  in   the  closed   leu;  of  the   tube  in 

creases   with   increasing   rise. 

Also 'a  moving  water  column  tan  be  brought  into  increasing 
oscillations  bj  continuous  small  impulses  if  it  is  connected  with 
an   air   chamber. 

Through    tile    left    lee    0f   tile    I'-shaped    tithe    I  I   ig     :, ) ,    water    is 

supposed    to    flow    with    a    velocity    v,    discharging  'through     a 

cock  /.  If  now  this  cock  is  suddenl)  closed,  a  rise  of  pressure 
takes  place  which  will  cause  a  compression  of  the  volume  of  air 
in  the  right  closed  leg  of  the  tube,  and  the  fluid,  the  flow  of 
which  is  stopped,  will  be  brought  into  oscillation  exactlj  •  in 
the    previous    case.      If    the    cock     J     is     not    entirel) 

partially    closed,    this    will    also    cause    an    impulse    t illati 

There  will  also  he  oscillations  which  will  be  smaller  than  if 
the  cock  had  been  closed  entirely,  but  which  will  last  until  the 
impulses  of  the  particles  of  fluid  against  each  other,  and  es 
pecially  against  the  ones  newlj  entering  in  the  left  leg  of  the 
tube,  and  further,  the  friction  of  the  water  on  the  walls  ol 
the   tube,   have   used   up   tin     respective   amount   of  energy. 

If,  for  instance,  the  cock  is  onlj  half  open  ami  he  closed  a 
certain  amount  every  time  when  the  water  in  the  right  leg 
rises,  and  then  opened  again,  the  oscillations  can  be  raised  to  a 
maximum    amount,    the    analytical    calculation    of    which    is    not 


simple;    but    it    will    occur     if     the 
opened  and  entirely  closed. 

Considering  a  high-pressure  turbine  provided  with  air 
chamber  and  governor  (Fig.  4),  one  can  see  immediately  its 
analogy  with  the  arrangement  shown  in  Fig  :;.  ["he  regulating 
apparatus  of  the  turbine  has  taken  the  place  of  the  cock  /  in 
Fig  :i;  the  retardation  of  the  How  in  that  moment  at  which  the 
pressure  rises,  viz.,  when  the  water  enters  the  air  chamber  K. 
is  accomplished  with  the  greatest  accuracy  by  the  speed  gov- 
ernor. If,  from  any  cause— for  instance,  on  account  of  shutting 
1,1  A  by-pass  in  the  pipe  line— a  rise  of  pressure  occurs  at  its 
low"  end,  the  governor  of  the  turbine  running  under  a  con- 
stant load  will  he  forced  1,,  somewhat  reduce  the  amount  of 
water  entering  the  turbine;  since  the  pressure  rise,  on  account 
of    tlii'    shutting,    would    have    as    a    result    an    increased    How    of 

1  from  the  supply  apparatus,  therefore  a  larger  amount  of 
water  supplied  to  the  turbine;  this  would  result  in  a  speeding 
up  of  the  turbine.  The  now  following  return  wave  will  cause  a 
drop  i„  water  pressure,  the  output  of  the  turbine  will  be  re- 
duced, the  governor  will  open  and  again  close  at  the  next  pres- 
sure rise,  and  it  can  easily  be  seen  that  under  these  conditions 
the  governor  can  increase  the  oscillations  in  the  water  column 
up  to  a  certain   maximum   value. 

Such  experiences  with  air  chambers  have  been  had  at  many 
places,  ami  it  is  surprising  that  so  far  nothing  about  them  has 
gaim  d   publicity. 

The  above  investigation  also  shows  that  the  oscillations  will 
decrease  the  quicker,  the  larger  the  amount  of  water  flowing 
through  the  pipe  line,  because  the  newly  entering  water,  on 
account  of  its  inertia,  will  counteract  the  oscillations,  and, 
powerful  factor  in  damping  the  water  fluc- 
tuations. 

This  also  explains  the  fact,  which  is  very  little  known,  that 
one  can  stead}  the  governor  which  has  become  uneasy  on  ac- 
count of  water  oscillations  in  the  pipe  line  bj  opening  a  by  pass 
and  giving  the  water  in  the  pipe  line  a  higher  velocity.  Ex- 
periencc  also  shows  that  simultaneous  oscillations  of  the  gov- 
ernor and  of  the  water  ill  the  pipe  line  more  readily  happen 
when  turbines  utilize  small  quantities  of  water,  viz...  in  cases 
where  the  velocity  of  the  water  in  the  pipe  line  is  low- 
In  tl  is  respect  standpipes,  which  have  been  frequentl}  used 
in  \ineriea.  are  better  than  air  chambers  \t  a  sudden  com- 
plete or  partial  closing  of  the  supply  apparatus  of  the  turbine 
i  Fig  5),  the  water  level  of  the  standpipe  />'  will  rise  on  account 
of  the  rise  of  pressure,  and  part  of  the  water  (V  will  overflow 
the  edge  of  the  standpipe  The  energy  of  oscillation,  as  a  re- 
s' 

-I i It .    will    he    decreased    ill    accordance    with    the    ratio        

Q—  (?' 

represents  the  quantity  of  water  flowing  in  the  entire  pipe 
line.  The  return  wave  must,  therefore,  be  necessarily  much 
smaller  since  the  water  at  each  following  forward  wave  loses 
some  of  a,  energj  on  account  of  the  wa:  -r  overflowing  the 
edge  of  the  standpipe.  This  circumstance,  and  the  damping 
action  of  the  water  newly  entering  the  pipe  line,  which  changes 
enerev  of  oscillation  into  eddies  and  friction,  just  as  with  air 
chambers,  brings  the  oscillations  verv  quickly  to  a  stand-still, 
i  veil    if  the    speed   governor   has   the   tendency   to   increase    same. 

Similar    to    the    standpipes    act    the    safety    val\  must 

however,  he  sufficiently  large  to  discharge  al  each  oscillation  a 
sufficient  amount  of  water  to  cause  a  decrease  of  the  energy 
ol  oscillation,  notwithstanding  the  disturbing  influence  of  the 
gi  i\    i  nor. 

\l-o  pressure-regulating  devices  have  been  provided  which, 
in  case  of  an  increased  pressure  of  the  water,  open  a  by-pass  to 
the  tail  water;  as,  for  instance,  spring  balanced  accumulators, 
where  tjie  plunger,  in  case  of  risi  of  pressure,  moves  upward 
and  opens  a  hv  pass  Such  devices  are  better  than  air 
chambers  because  they  take  energy  rut  of  the  water,  and  also 
better  than  standpipes,  because  they  do  not  contain  a  great. 
mass. 
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Any  engineer  who  has  to  determine  upon  the  dimensions  of 
the  pipe  line  is  interested  to  know  what  increase  in  pressure  will 
take  place  in  the  line  if  it  is  quickly  closed,  with  a  lower  limit 
not  to  be  exceeded,  say  two  seconds,  and  if  the  water  was  flow- 
ing previously  with  maximum  velocity  corresponding  to  the  tur- 
bines being   totally  open. 

Increase  of  Pressure  in  a  Pipe  Line  at  Sudden  Closing 

An  investigation  as  to  what  extent  the  pressure  can  rise 
in  a  pipe  line  if  the  latter  is  closed  suddenly,  so  that  the  entire 
kinetic  energy  of  the  water  flowing  in  the  line  has  to  be  taken 
up  by  the  elasticity  of  the  pipe  walls  (used  for  doing  work  o^ 
deformation),  gives  a  definite  formula. 
I~        35      ~Ev* 

Where  ha  =  increase  in  pressure,  /?,  =  head  of  water  in  feet, 
5  =  thickness  of  pipe  walls  in  inches,  B  =  diameter  of  pipe  in 
inches,  E  =  modulus  of  elasticity  of  pipe  material,  <•  =  velocity 
of  water  in  inches  per  sec,  y  =  62.408  and  g  =  32.153.* 

Dp 

The  specific  strain  A  of  the  pipe  walls  is  figured  to  A  = , 

25 
wherein  />  represents  the  specific  pressure. 

Example. 

In  a  pipe  line  of  ">4  in.  diameter,  water  flows  with  a  velocity 
v=6  ft.;  the  lowest  pipes  of  sheet  steel  are  ';4  in.  thick;  the 
line  is  under  a  head  of  200  ft.  or  a  pressure  of  85.8  lb.  per  sq. 
in.  To  what  point  will  the  pressure  rise  if  the  flow  is  stopped 
suddenly? 

According  to  the   formula: 


-4 
-4 


200 2 


0  .  7.5         28  000  000  >    144  X  36 


54 


62.4  X  32.153 


-  200 


2.25       4  032  000  OOP  X  36 
54  108  342.9 


40  000 


200 


=  /  3  053  432  —  200 

=  1  747  —  200  =  1  547  ft. 

The  rise  of  pressure  at  the  assumed,  hut  in  reality  im- 
possible, sudden  closure  will  be  over  1  500  ft.,  more  than  seven 
times  pi.     The  pipes  would  be  strained 

672 

24  192  lb.  per  sq.  in. , 


D       p 

k  =  -  X  -  =  27  : 
2         5 


0.75 


which  would  exceed  the  elastic  limit,  but   still  leaves  some  safetj 
against   rupture.     The  normal   strain  of  the  pipe   is: 

86.8        2  343.6 

3  124  lb.  per  sq.  in. 


D        p 

k  =  —  X  —  =  27 
2         5 


0.75  0.75 

If  the  pipe  was  only  \s  in.  thick  it  would  be  normally 
strained  6  248  11).  to  the  sq.  in.  At  sudden  closure  the  increase 
in  pressure,  however,  would  be  less  than  with  thick  walls,  be- 
cause  the   thinner   walls   can   give   more. 

For  5=  5  in.; 


A, 


v 


1.125         4  032  000  000         36 


40  000 
I7 40  000  - 


54 


2  006.3.5 


1  506  716 

=  V  1  546  716  =1  243, 
which  ;     less   than  seven  times  A,;  there  is  further, 

540 
I;    -    r,  —  =   38  880 

0.  575 
192    found    above,   as    was 
the   thickness. 


not    twici     tin     value   of   24 
peeled    «nli    walls    of    half 


llie  formula  does  not  contain  the  length  of  the  pipe  line. 
which  i-  quite  evident:  for  each  foot  of  length  of  the  energy- 
carrying  water  there  is  a  foot  of  length  of  energy-receiving  pipe 
wall.  This,  of  course,  is  correct  onlj  with  the  assumed  sudden 
closure  It  will  be  found  in  the  following  what  tremendous 
influence  the  length  of  the  line  has  upon  the  rise  of  pressure  if 
the  closure  takes  place  in  a  certain  determined  time,  say  2  to  (1 
seconds;  of  course,  the  values  will  be  found  smaller  than  with 
sudden   closure. 

Since  the  velocity  v  for  turbine  pipes  will  always  have  a 
maximum  between  6  and  9  ft.,  the  modulus  of  elasticity  E  for 
plate  steel  has  a  constant  value,  y  and  g  also  are  fixed  values, 
the  increase  in  pressure  at  sudden  closure  depends  only  upon  the 
ratio  between  the  thickness  of  the  pipe  and  its  diameter  and 
upon  the  pressure  to  which  the  pipes  are  subjected.  The  ex- 
amplt  which  was  figured  out  above  shows  that  under  high  heads 
an  absolute  safety  at  sudden  closure  can  be  obtained  only  bj 
extraordinarily  increasing  the  thickness  of  the  pipe,  which 
would  considerably  increase  the  cost  of  the  line.  It  is,  then 
fore,  natural  that  with  long  pipe  lines  one  introduces  safety  de- 
vices which  at  sudden  closure  prevent  its  rupture.  Of  course, 
one  finds  occasionally  such  safety  devices  where  there  is  not  the 
least  danger  for  the  pipe  line.  Such  needless  installations  could 
happen  only  because  on  the  subject  treated  herewith  nothing 
has  been  furnished  anywhere  in  the  technical  literature  that's 
useful   to   the  practicing  engineer. 

The  energy  taken  up  by  the  pipe  walls  is  not  destroyed,  but 
the  pipe  walls  will,  after  stationary  conditions  are  reached  again, 
contract  to  their  original  diameter  and  force  back  the  surplus, 
but  verj  small,  quantity  of  water  into  the  reservoir,  which 
may  be  accompanied  by  some  fluctuations  hack  and  forth. 
rhesi  conditions  will  be  treated  with  the  discussion  of  the 
standpipes. 

Increase  of  Pressure  with  Definite  Time  of  Closure 

The  closure  of  a  line  can  never  take  place  instantaneously; 
a  certain  time  for  moving  the  closing  mechanism  will  always  he 
required,   which   mighl   sometimes  be  very  short. 

It  is  to  be  investigated  what  rise  of  pressure  will  take  place 
at  the  lower  end  of  a  turbine  line,  if  the  governor  closes  the 
turbine  within  a  certain  time,  called   Closing  Time,  designated   T. 

Apparently  in  this  case  a  moving  column  of  water,  whose 
length  is  always  equal  to  the  length  of  the  pipe  line,  is  first  re- 
tarded in  its  motion  bj  increasing  the  resistances  at  the  section 
of  the  discharge  and  finally  stopped  entirely.  Herewith  this 
column  of  water  causes  a  shock  against  the  closing  apparatus, 
which  is  felt  in  the  fluid  as  an  increase  in  pressure,  and,  on 
account  of  the  incompressibility  of  the  water,  is  transmitted 
backwards  towards  the  entrance  section  with  decreasing  inten- 
sity. For  determining  approximately  the  greatest  increase  in 
pressure,  it  is  sufficient  to  apply  the  law  of  impact,  in  which 
the  energy  contained  in  the  water  during  the  discbarge  is  not 
deducted,  however.  It  may  also  be  mentioned  again  that  the 
problem   dealt   with   is   a   problem  of  undulation 

•  tne  finally  finds  for  the  maximum  rise  for  a  certain  time 
of   closure    r, 


(/,)   = 


vV-i3-  ~K 

N  D     yg 


— \(  //,=  -I    3 I  -, -  1  — ■ 


h,     r 


Foi  the  mathematical 

P   iptT. 


elopment  of  this  formula  the  readei   is  referred  lo  ilie 


where   h    represents   the   pressure   prevailing  at    the   beginning   of 

the   closure       (   Ibis    is    an    empirical    formula    which    is    developed 
in   full   by  the  author. ) 

i   I  o    be    ci  miiimcd. ) 
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UNNECESSARY  LOSSES  IN  FIRING  FUEL  OIL.* 
By  C.  R.  Weymouth. 
Practically  all  oil-fired  boiler  plants  in  stationary  practice 
arc  subject  to  hand  control  throughout  It  is  customary  1" 
maintain  a  uniform  oil  pressure  at  the  oil  pump  and  in  the 
oil-pressure  main,  and  to  throttle  the  supply  of  oil  by  hand 
at  all  of  the  individual  burners.  It  is  also  customary  to  operate 
with  full  boiler  steam  pressure  on  the  main  supplying  steam 
to  all  the  burners,  and  to  regulate  by  hand  the  supply  of  steam 
for  atomizing  purposes,  at  each  of  the  individual  burners. 
Boiler  dampers  also  are  all  subject  to  hand  control  on  the 
individual  boilers. 

In  a  central  station  having,  say,  twenty  500-horsepower 
boilers,  there  would  be  about  60  burners.  For  economy  of 
labor,  there  would  probably  be  not  more  than  two  or  three 
firemen  to  the  shift,  in  a  plant  of  tin,  size.  On  a  commercial 
railway  or  lighting  load  subject  to  the  usual  fluctuations,  such 
a  plant  would  probably  be  operated  with  the  rear  boiler 
dampers  clamped  in  fixed  positions,  wide  open  or  nearly  so 
The  supply  of  steam  to  burners  would  receive  little  attention, 
but  the  supply  of  oil  to  the  burners  would  be  regulated  for 
variations  in  load  by  throttling  to  the  extent  necessary  for 
maintaining  the  desired  steam  pressure.  In  such  a  plant  there 
would  be  a  more  or  less  uneven  rate  of  tiring  at  the  various 
boilers,  and  an  excess  of  air  for  combustion  at  all  loads,  par- 
ticularly at  the  lighter  ones  corresponding  to  a  nearly  uniform 
rate  of  flow  of  air  through  the  furnace.  The  operators  are 
likely  to  become  careless,  nol  noticing  the  drop  in  steam 
pressure  with  a  sudden  increase  in  load  until  this  has  become 
considerable,  necessitating  a  severe  momentary  rate  of  tiring 
in  a  number  of  boilers  to  bring  the  steam  pressure  back  to  the 
normal.  This  severe  duty  increases  the  expense  for  repair-  to 
the  boiler   settings,   rate   of  burning  out   of  tubes,   etc. 

[n  certain  plants  where  engineers  are  enlightened  as  to 
the  principles  of  combustion,  the  attempt  is  frequently  made 
to  operate  on  a  reduced  air  supply,  with  the  result,  if  the 
dampers  are  set  for  mean  or  nominal  load,  that  the  chimne) 
smoke  excessively  on  overloads  before  the  limited  numbet  ol 
firemen   can    reach   all   the   dampers   to   open    them. 

A-  the  lamentable  result  of  these  conditions,  the  average 
boiler  plant  efficiency  with  crude  oil.  even  with  the  best  types 
of  bi  ilers,  averages  much,  nearer  70  than  80  per  cent,  which  i, 
possible   in    large   plants   under   proper   methods    of   control. 

Probably  it  will  always  bi  impossible  to  instill  into  the 
mind  of  an  ordinary  fireman  such  knowledge  of  the  principles 
of  combustion  and  the  losses  due  to  excess  air  supplj  as  to 
obtain  economical  results  in  large  stations  where  it  is  necessary 
to  depend  on  hand  firing.  Improved  conditions  can  lie  secured 
by  the  employment  of  a  boiler  room  engineer  whose  duty  it  is 
to  scrutinize  all  tires  from  time  to  time  and  to  coach  the 
firemen  in  their  duties;  hut  the  only  ideal  method  seems  to  be 
an  automatic  system  of  control,  such  as  will  lie  here  described, 
where  the  various  adjustments,  having  once  been  made  for 
economical  conditions,  are  automatically  repeated  for  the  vari- 
ous conditions  of  load,  maintaining  a  high  average  economy 
from  month  to  month.  Willi  well-designed  oil  furnaces  and 
careful  adjustment  under  uniform  load  conditions,  carefully 
conducted  tests  have  shown  that  it  is  possible  to  obtain  high 
percentages  of  CO..  indicating  as  low  as  in  per  cent 
air  over  the  requirements  for  perfect  combustion,  with  no 
unconsumed  elements  in  the  flue  gases. 

Numerous  data  relating  to  coal  fuel  are  available,  showing 
the  importance  of  reduced  air  supply  as  tending  to  high  furnace 
efficiency;  also  the  relation  of  excess  air  supply  to  any  observed 
percentage  of  CO.  and  other  factor,  of  gas  analysis.  As  few 
data  for  oil  fuel  are  available,  the  following  wdll  be  presented. 
All  Pacific  Coast  crude  oils  contain  a  certain  amount  of 
moisture,  sulphur,  nitrogen,  and  oxygen;  the  mam  constituents 
being  carbon  and  hydrogen.  The  characteristic  difference  in 
oils  of  different  gravities  lies   in  the  relative  quantities  of  carbon 
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and  hydrogen  contained,  there  being  more  carbon  and  le 
hydrogen  in  the  heavier  oils,  less  carbon  ami  more  hydrogen 
in  the  lighter.  In  the  better  grades  of  oil,  treated  at  the  wells 
before  shipment,  in  which  moisture  ha,  been  largely  eliminated, 
it  can  be  roughl}  assumed  that  :;  per  cent  of  the  oil  is  made  up 
of  sulphur,  nitrogen,  oxygen,  ami  water.  This  relationship  is 
not  universal,  certain  Southern  California  oils  containing  a 
large   percentage  of  sulphur. 

The    predominating    oil    used    on    the    Pacific    Coast,    known 
as     Bakersfield    oil,    averages    about     Hi    deg.    Baume,    which    i, 
equivalent    to    :;:ai    pounds    of    oil    per    42-gallon    barrel.      The 
ultimate  analysis   of  this  oil   is   about   as   follows; 
Carbon,   85  per  cent. 
I  [ydn  igen.    1:;   per   cent. 
Sulphur,  0.8  per  cent. 
Nitn  igen,  0  :.'  per  cent. 

>\\  gen,    l    per  cent. 
Water.   1   per  cent. 
A    number   of   lighter   oil,    in   general   use,    ranging   in    the   neigh- 
borhood   of     is    to    ;.'ii    deg.     Baume,     would     average    about     as 
follow,  : 

Carbon.  84  per  cent. 
Hydr  ig<  n.    13  per  cent 
Sulphur,  0.8  per  cent. 
Mitri  igen,   0.2  per  cent. 
<  Ixygen,    1    per  cent. 
Water.    1    per  cent. 
in   heavier  oils   ranging   from   12  to   14  deg.   Baume  average 
about    as    follows  : 

On,  86   per   cent. 
I  lydn  igen.    I  I    per   cent. 
Sulphur,  n  s  per  cent 
Xitrogen,   0.2   per   cent.' 
i  i     gen,  1  per  cent 
Water,    1    per  cent. 

As  a  result  of  tests  In  Edmond  O'Neill,  professor  of  chem- 
istry if  the  University  of  California,  the  calorific  value  of 
Bakersfield  oil  may  be  taken  as  about  18,600  British  thermal 
units  per  pound,  allowing  for  the  presence  of  about  1  per  cent 
moisture  as  indicated  above.  When  corrected  for  moisture. 
the  net  heat  units  per  pound  of  oil  are  proportionally  higher, 
although  there  is  a  slight  loss  in  furnace  efficiency  due  to  the 
presence  of  moisture,  inasmuch  as  all  such  water  is  evaporatetd 
into  steam  and  superheated  to  the  temperature  of  the  escaping 
gases,   involving  an  amount  of  heat   both   sensible  and   latent. 

I  >n  the  basis  of  the  above  analyses,  the  chemical  require- 
ments of  air  for  complete  combustion  per  pound  of  oil  are  as 
shown  in  Table   1. 

In  the  various  text  books,  the  values  given  range  from  16 
to  is  pounds  of  air  per  pound  of  oil,  but  an  average  of  14 
pounds  of  air  per  pound  of  oil  is  more  nearly  correct. 

The  ordinary  method  of  indicating  and  measuring  steam 
to  atomize  oil  litis  been  to  express  the  quantity  as  a  percentage 
of  the  actual  amount  of  water  evaporated  in  the  boiler.  This 
percentage  ranges  from  about  :.'  to  ."i  and  over,  depending  on 
the  system  of  oil  burning,  type  of  burner,  etc.  While  such  a 
percentage  rating  is  no  doubt  convenient,  it  is  inaccurate,  in 
that  the  steam  consumption  of  oil  burners  is  proportional  to 
the  oil  burned  and  not  to  the  water  evaporated.  Various  tests 
have  shown  that  the  steam  consumption  of  ml  burners  ram.:' 
from  nl4  to  oxer  0.5  pound  of  steam  per  pound  of  oil.  The 
average  value  of  good  performance  is  about  0.:!  pound  of 
,t.. I'm  per  pound  of  oil,  although  with  baud  regulation  on  vari- 
able load  this  quantity  should  be  -lightly  increased,  and  is 
somewdiat  dependent  on  the  gravity  of  the  oil,  temperature  at 
the  burners,  etc.  In  stationary  practice,  the  use  of  air  for 
atomizing   purposes   has   been   practically   abandoned 
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iMBUSTION     OF     OIL    OF 
l, 111  l  la  \  1    GRADES. 
0(  oil  Light        Medium         Hi 

Per   cent    of   C. .." 84.00         85.00         86.00 

Per  cenl   of   II 13.00         12.00         Ll.00 

Per  cenl    of   S 0.80 

Per  cent  of  X 0.20  0.20  0.20 

Per  cent  of  i) 100  1.00  1.00 

Per  cent  of  11,0 1-00  L.OO  L.00 

Calculated  air  per  pound  of  oil  chem- 
ically requ  mds    14.25         L4.02         I  I  79 

Corresponding  maximum  per  cent  (  I  ' 
by   volume — dry  gases  of  com 

tion,   per   cent 15.16         15.52         15  89 

As  no  direct  experiments  have  been  made  showing  the  loss 
ioiler    efficienc)    due    to    various    percentages    of    excess    air 
supply,  the  writer  will  present  some  simple  calculation--  showing 
the  amount  of  this 

It    is   well   known    that   the    loss    due    to   an    excess    of   air 
supplj    is  not  onlj    on  account   of  the  direct   loss  in  heating  the 
added  air  to  the  temperature  of  the   flue  gases,  but   there  is  a 
Mary  loss  due  to  the   fact   that,  corresponding   to  an  e 
there  results  a   higher   flue  temperature   not   only    for  the 
actual    amount    of    air    necessary     for    combustion,    but     for    all 
such  excess  air.     Calculations  as  to  I. oiler  performance  are  sim- 
pli     d     with    oil     fuel.    a~    practically    complete    combustion    is 
ed  in  a  well  designed   furnace,  the  carbon  and  carbon  mon- 
oxide  usuallj    being    burned   to   CO-      I  hi  include 
ensible  heat  contained  in  the  dry    gases   of  combustion,   the 
sensible    and    latent,  heal    in    the    steam    from    the    combustion    of 
hydrogen   and  oxygen  and   in   the   steam   introduced   through   the 
burner,  and  the  moisture  present   m  air   for  combustion. 

Assuming    complete    combustion,    and     employing    a     boiler 
radiation    loss   of  ::   per   cent,   the   writer    has   calculated 
efficiency,  at  rating,  for  various  percentages  of  excess  air  supply. 
n  in    1  abl<   :.'. 

TABLE     2.       BOILER    EFFICIENCY      F0K     EXCESS     All!    SUPPLY 

Excess  air  supply,  per  cent..      10        50        ::.       k»i       151 

Assumed    temperature    escap- 
ing gases,   deg.    fahr -.     -ion        150        K 

Corresponding   ideal   efficiency  Under  Under 

of  hoiU-r  per  cent  8-1  -     30  >i    :;  66     75  !2     ,0.9-1  67.09 

l'i  issible  s,i\  ing  in  fu<  1  dm    to 
reduction    of   air    supply    to 
in     per     cent     excess, 
pressed   as   per   cent    of   oil 
actually    burned     undo-    as- 
sumed   conditions  0        l  61      :  .8      10.68     15  76 
Ms,     ;;    pei                        Foi    boiler    radiation    is    subject    to    some 
variation,  being  greater   in   small   boilers   and   less   in   large   units, 
medium  units,  :;  per  cent  is  probably  very  clo 
The    stack    temperatures    for    any    particular    type    of    boiler, 
for  any  given   load  and   corresponding   to  am    assumed   per   cent 
of   excess   air.   will   van    with    the    size   of   boiler,   arrangement    of 
heating   surface,  character  of  baffling,  condition  of  heating   sur- 

Stack   temperatures   will   also    >ar\    with   the   dit't 
types    •>!'    boilers    corresponding    to    these    far;.  I     i     tempera 

tures  given  corresponding   to   the   stated   air   supply,    from    in   to 
ion  per  cent   excess,  are   those   to   b  1   in   ordinar)    prac- 

and    necessarilj     appn  cimate;     with    boilers    having    three 
of  ga   e-   and   sinuo  is.   the   temperatures  in   general 

will  he  lower  than  those  indicated;   with  boilers  having  hut   one 
p     .    and    flow    of   gases    parallel   to   tubes,    the    temperatures    in 
higher   than   indicated, 
lata  are  available  for   the   temperatures   correspond- 
ing   to    l.'.O    and    200    per    cent    excess    air.    and    the    corresponding 
i   merely   to   show   in   a   general   way   the  magni- 
tude of  tl  sily   resulting   from  careless  tiring   of  crude 
.id        I  I  -umeil  are  also  subject  to  variation 
dependent    on    the    i  boiler    and    other    well- 
known    eleiii   n.i       factor?        .         excess    air    with    careless    oil 
burning  is  usually  great- ■                 ith  careless  coal  liring.  because 


ii,      Ovei 
pan       500        500 


of  the  greati  i  excess  draft  powei  of  chimneys.     In  the  preceding 
table,     the     writer     has     calculated     the     saving     that     could     he 
effected    bj    reducing    the   air    supply    from    that    specified    to 
ideal    condition    assumed     I.'    correspond     to     IP    per    cent    excess 

air.    This    saving    in    fuel   is   of   vast    importance,   but    has   been 
almost  completely   neglected  with  oil  fuel. 

It  is  possible  to  obtain  a  fair  notion  of  the  percentage  of 
excess  air  from  a  mere  determination  of  the  amount  of  COi, — 
that  is.  assuming  all  hydrogen  having  been  burned  to  HsO  and 
all  carbon  to  (.'(  )..  Any  simple  formula  involving  the  element 
COs  must  he  dependent  on  an  assumed  percentage  of  hydrogen 
in  the  oil  fuel,  but  inasmuch  as  the  hydrogen  contained  is 
fairly  uniform  for  any  given  grade  of  oil,  there  is  hut  little 
error   in   such   an   assumption. 

TABLI    3.       cot    NDS   ok    MR    PER    POUND   01    oil.     \xn    RATIO   of    All;    SUP- 
PLIED  To  THAT  CHEMICA1  I  1     ri  l  il    [RED. 


-■    -  ^  r 

. ,  ~. 

^    s  -  U 

U  «  5  > 

c  a. 


Light  Oil 
C.  84  per  cent;  H.13;  S, 
0.8;N.0.2;  O.  1;    HaO.l 


Patio  air 
'1  =  z  I    Pounds  of  ;    supply  lo 
M^z  jii  per  il-.  "ii   chemical  re- 
L.  Z  ~  '"     I  quirements 


Medium  Oil 
C.  85  per  cent;  H.  12;    S. 
0.8:  N.0.2;O.  1     Ha'  >    I 


Heavy  Oil 

C.  86  per  cent:  H.  11     S, 

1  .-   N.0.2;  O.  t;  H-O.l 


iRa  1 
supply  to 
chemical  re- 
quirements 


Pounds  of 
air  per  lb.  oil 


Ratm  ,111 
supply  10 
chemical  re- 
quirements 


4 

a  1.4(1 

3.607 

:,l  93 

.V.'   la 

3.803 

5 

41.31 

2.899 

-11.71 

:.975 

42.12 

:;  054 

ii 

;i  58 

;i  an 

2  5 ".  1 

T 

30.04 

■!  143 

30.31 

2.198 

8 

26.17 

1  836 

»6   19 

1  383 

:6.62 

1.930 

!l 

23.37 

1  640 

13.75 

1.722 

111 

1   is-; 

1  518 

21.45 

1.555 

1  1 

1  391 

p.i  1.; 

1  386 

la  :.- 

1.419 

12 

1;  76 

1  246 

i:  ss 

1  276 

18.01 

1  306 

lit 

In    1. 

1 . 1 55 

16.57 

1   182 

16.69 

1  210 

1  1 

15.45 

1.102 

1 5.55 

1.127 

15 

1  1.39 

Ills 

1  033 

14.57 

1 ,056 

Table  :i  shows  the  calculated  weight   of  air  per  pound  of  oil 
and   1'  ii    actual   air   supply   to  chemical    requirements,    for 

1  nous  grades  of  oil  and  various  percentages  of  C02. 
Under  the  present  systems  of  firing,  the  amount  of  CO-  present 
in  ill.  ilia  gases  is  often  as  low  a-  1  or  :.  per  cent  With  an 
ample  supply  of  labor  and  a  careful  and  scientific  adjustmenl 
of  dampers  by  hand,  the  percentage  of  CO2  under  an  ideal  and 
uniform  load  can  be  maintained  as  high  as  13  per  cent.  With 
•1  control  and  under  variable  load  conditions,  il  has 
been  found  possible  to  maintain  a  high  percentage  of  ('<>.  con 
forming    very    closely    to    ideal    conditions 


A    JOVIAN    CORRECTION. 

At    the   sixth  annual   meeting  of  the   Rejuvenated   Son      ot 

Jove,   held   in    Buffalo,   X.    Y..   Mr.   Alex.   Henderson,  of   New 

City,    ottered    a    resolution    that    at     the    close    of    each 

annual   meeting  the  assembled  Jovians  drink  a  standing  toast 

to    the    First    Jupiter,   Chas.    \Y.    Hobson,    No.    1,   of    Dallas, 

Texas,   to   the   following  sentiment: 

"A  single  rose  leaf  passed  before  a  man  while  he  is  alive  is 
a  more  happiness  ami  joy  than  a  mountain  of  flowers 
heaped   upon   his  grave." 

In  the  account  of  the  proceedings  of  that  meeting,  pre- 
pared for  and  published  by  the  electrical  press  of  the  country, 
the  beautiful  sentiment,  given  above,  unfortunately,  was 
quoted  incorrectly,  entirely  robbing  it  of  its  delicate  fragrance. 
In  justice  to  Mr.  Henderson,  and  in  justice  to  the  sentiment 
itself,  we  publish  the  correct  quotation,  at  the  request  of  the 
writer   of   the   original   article. 


January  2,  1909] 
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CURRENT    COMMENT 


Sileo-vanadium  steel  is  now  used  in  making  transform 
ers,  as  on  account  of  its  improved  magnetic  quantity  it  de 
creases  the  core  loss. 

Electric  traction  in  Great  Britain  i-  used  solel}   on  216 J  i 

miles  and  partly  on  182  miles  of  road.  There  are  80  electric 
locomotives,  806  motor  cars  and  1,275  trailers  in  use  on  these 
railways. 

Electric  lighting  on  the  Canal  Zone  has  been  completed 
between  La  Boca  and  Gorgona,  thus  giving  light  to  every 
village  and  hamlet  on  the  line.  A  100  k.w.  generator  added  to 
the  equipment  of  the  Empire  power  plant  supplies  current 
for   the    1,183   lamps   which   have   been   added. 

Electrification  of  the  Ouest  Railway  lines  entering  the 
Saint  Lazare  Station  in  Paris  is  to  be  started.  High-tension 
threi  phase  current  is  to  be  transmitted  by  undergt 
cables  to  transformer  stations  along  the  lines  from  Paris 
to  Saint  Germain  and  Vrgenteuil.  Current  at  G50  volts  is 
to    be    supplied   by   a    third  rail    system. 

Ohm's  law  fails  when   i  ses  arc  conducting  elec- 

tric current.      It"  thi 

hah  ill.  i  mly  hall  the  numbei  i  il  i<  m     «  ill  b 
the   current  will   be   halved   instead   of  doubled.      ' 
point  of  saturation  the  current  is  directly  proportional  to  the 
voltage,    but   above    this    point    there   is   no   further   im 
in   current. 

Electrical  banks  arc  being  formed  in  inance 

electrical    undertakings.      Money    will    be   advanced    to    large 
or  pn  ispectn  e  users  i  if  eh  eti  ic  light  and 
can    make    improvements    or    carry    out    i 
ment  is  to  be  made  in  the  fi  ii  hi  of  annuitii  i 

crneil    in    this   are    the     Vllgemc  ine    Co.,    I 

I  lalske   Co.,  and   1 1  &  (  ruilli 

0 

The  tax  on  electricity  and  gas  in  Italy  has   been  in  use 
since    1895.       There    is    no   tax    on 
for  industrial   purposes   nor   for   public    ligll 
squares,   nor    for   any   other   pur]  :pt   privai 

and    heating.  -     heating    for   industrial 

purposes      The  tax  amounts  to   0  I   cent    fi 
of   illuminating   gas   made   from   coal.    10   cuts   for    each 
meter   of  illuminating  gas    made    from    n  .   and    i  2 

cents    for    each    kilowatt-hour    of    electrical    cm 

Creosoted  ties  are  to  be  used  for  the  main  tracks  ol  the 
Pennsylvania  Railroad.  A  tie  treating  plant  is  being  built 
at   Mt.   Union,   Pa.,  and  two  largi  tanks  are 

to  be  located  at  Greenwich  Point,  Philadelphia.  Pa.  The  Mt 
Union  plant  will  be  the  first  creosoting  operation  undertaken 
on  a  large  scale  by  an  Eastern  railroad.  It  is  estimated  that 
proper  treatment  will  increase  the  life  of  i  from  two 

to    three   fold.     Applied    to   all    of   the    100,000,000    ti 
American  railroads   use   annually,  il   would   greatly   reduce   the 
drain     on     the     rapidlj  -decri  The 

Pennsylvania    Railroad  alom  t  3  500,1 to  4,000,000 

ties  each  year.    The  avei 

nut  ties  under  present  conditions  is  from  three  years, 

while  white  oak  lasts   from   seven   to   eight   years. 

The   turbinal    tubeless   boiler   is    made   of   concent i 
nular  conical   vessels   with   narrow    water  spaces  and   narrow 
flame  spaces,  heated  by  a  liquid  fuel  burner  from  below.  The 
steam    produced    in    the    boiler    proper    descends    through    a 
helically-coiled   superheater   tube   placed   in    the   middle 
of  the  innermost  cone.     The  issuing  steam  is  dried  and  comes 


out  at  a  high  temperature,  something  that  may  be  ovei 
600  F.  It  might  have  been  anticipated  that  with  such  nar- 
row water  spaces  all  the  water  would  have  passed  off  as 
foam  or  priming,  but  somehow  the  boiler,  when  at  work,  ap- 
pears to  resolve  itself  into  one  of  the  semi-flash  variety,  and 
works    well. 

A  human  storage  battery  is  the  latest  example  of  humor- 
ous "newspaper  science"  "A  seven-year-old  Russian  boy 
has  been  discovered  to  be  a  human  .storage  battery  of 
electricity,"  says  the  New  York  American.  "His  strange 
powers  were  accidentally  discovered  by  a  metal  tilling  which 
had  been  put  in  one  tooth.  The  boy  picked  up  the  discon- 
nected porcelain  knob  that  was  used  to  connect  an  electric 
fan  with  an  electric  light  wire  and  thrust  it  into  his  mouth. 
As  the  metal  cap  touched  the  metal  tooth  tilling  the  fan  be 
gan  to  revolve  and  then  to  buzz  at  full  speed.  A  thirty-two- 
candlepower  bulb  was  attached  to  the  end  of  the  wire  and 
the  light  burned  brilliantly.  When  a  steel  thimble  was  put 
on  the  boy's  linger  and  he  grasped  the  end  of  the  wires  in 
his  hand  the  same  result  was  obtained  A  piece  of  iron  held 
in  the  boy's  hand  for  a  few  moments  becomes  highly  mag- 
netized. A  hammer  with  an  iron  handle  held  in  his  hands 
will  attract  tacks  at  a  distance  of  four  feet.  Placed  on  a 
;ged  stool,  any  one  touching  him  received  a  distinct 
\n  ordinary  flat  iron  held  in  his  hands  for  five  minutes 

and  then  passed   over  tenpenny   nails  driven   into  hard   w 1 

with  ea  e!  !  !" 

A  tax  on   electricity  and  gas   is   proposed    in   a    bill   just 

i    in     the    German    Reichstag.       It     is    proposed    to 

levy   a    tax   of   five   per   cent    on    the   selling   price   of   electric 

nt,   with   a    maximum    I    pfennig   per   kilowatt-hour. 

•  led    ioi     private    use    is    to    bear   a    tax    of   0.1 

nig  per   kilowatt-hour,   with  a   reduction   to   five   per  cent 

t    oi    production,    when    it    can    In    proven    that    the 

above    rate    is    in    excess    of    this    percentage        Gas    is    to    hear 

the   same   rate   oi   taxation    per  cubic   metii    of   gas    sold   as    the 

ut  hour    of    electricity       Electrical    installations    of    not 

one  half    kilowatts    capacity    are    to    be    exempt 

from    taxation       If   the    product    is    imported    from    a    fori 

country,  the  receiver  is  to  pay   the   tax;  if  it  is  exported,  the 

irter     is    to    pay     the    tax        All     electrical     illuminants.    as 

nt    bodies   for   ga-,   alcohol   and   oil   lamps, 

.im   al.o  tii  bear  their  burden  ol  tax  ition. 

Coal  gas  in  the  United  States  in  1907,  as  reported  by  the 
513  companies  that  made  returns  to  tile  United  States 
Geological  Survey,  was  58,096,478,402  cubic  feet  Of  this 
product    ;:.;:'i'i '.  ibic    feel    were    lost    through    leakage, 

lire,  or  otherwise  and  were  i  d  as  unaccounted  for.  The 

net  product  sold,  therefore,  amounted  to  54,696,797,893  cubic 
feet,  which  c.'  valued  at  $36,327,879,  or  an  average  of  66 
cents  per  thousand  cubic  feet.  Statistics  "of  this  product  for 
1906  were  not  published  by  the  Survey,  but  those  for  1905 
thai  the  total  quantity  of  gas  sold  in  that  year  was 
40,454,215,132  cubic  feet,  valued  ai  $32,937,456,  an  average  of 
si  I  cents  per  thousand  cubic  feet,  so  that  while  the  quantity 
old  reased  14,242,582,761  cubic  feet,  or  35  per  cent, 
frcm  1005  to  1907,  the  value  increased  only  $3,390,423,  or  10 
per  cent,  and  the  average  price  per  thousand  cubic  feet  showed 
a  decline  of  15.4  cents.  This  apparent  decline  in  value  is 
attributed  chiefly  to  the  greatly  increased  production  of  by- 
product oven  gas,  most  of  which  is  used  for  fuel  and  all  of 
which  is  sold  at  first  hand  at  much  lower  rates  than  those  ob- 
tained  for  gas  produced  as  a   primary  product  of  gas  works. 
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There  is  said  in  In-  nothing  more  changeable  than 
die  whim  "I  a  woman.  One  exception,  perhaps,  is 
the  load  carried  by  a  great  hydro- 
electric plant  that  supplies  the  het- 
erogeneous light  ami  power  needs 
tit  several  communities.  For  the 
satisfactory  operation  of  Mich  water  wheels,  under 
the  many  changes  of  load  to  which  they  are  subject 
in  electric  service,  several  methods  have  been  devised. 
In  addition  to  the  storage  of  energy  in  the  fly 
wheel  or  battery,  there  are  excellent  governors  mi 
the  market  which  accomplish  this  result. 

While  differing  much  in  individual  detail,  these 
governors  all  have  one  point  in  common — their  pur- 
pose is  to  vary  the  amounl  <>i  water  delivered  to  the 
wheels,  thereb)  keeping  constant  the  speed,  which 
would  otherwise  vary  with  the  load.  This  variation 
in  speed  is  the  cause  of  the  annoying  fluctuations 
in  tin-  brightness  of  an  incandescent  light,  ami  to  it 
the  unsatisfactory  operation  '>i  motors  is  often  due. 
The  desired  uniformity  of  speed  is  attained  at  the 
cost  of  either  much  wasted  water  i>r  of  great  strain 
induced  by  pressure  in  the  -\-inn.  As  water  is  often 
scarce,  this  waste  is  undesirable,  ami  consequently 
the  problem  is  met  as  far  as  possible  by  pressure 
regulation.  This  regulating  Function  of  the  mechani- 
cal governor,  by  the  way,  is  analogous  in  many 
respects  to  the  governmental  regulation  of  corpora- 
tions,  which   is  now  causing  so  much  discussion. 

Like  any  energy  that  is  misdirected,  this  result- 
ant pressure  is  capable  of  doing  great  damage.  It  is 
not  practical  to  build  pipe  lines  which  are  substantial 
enough  to  resist  the  enormous  pressure  that  results 
when  hundreds  of  tons  of  water  flowing  at  high 
speed  are  abruptly  arrested.  The  familiar  water  ham- 
mer is  the  audible  expression  of  such  sudden  stop- 
pages, which  produce  a  wave  similar  to  the  vibrating 
sound  wave  in  an  organ  pipe.  This  oscillatory  wave 
niav  even  become  cumulative,  with  consequent  pres- 
sure increase  great  enough  to  destro)  the  strongest 
Ci  instruction. 

Gradual  stoppage  by  means  of  special  gates 
reduces  the  pressure  considerably,  ami  together 
with  some  relief  vent  litis  made  possible  the  success- 
ful operation  of  hydraulically  driven  generators, 
with  economy  of  water  ami  minimum  of  shock  under 
variable  load.  These  relief  vents  include  air  cham- 
bers, standpipes,  safety  valves,  and  by-passes,  either 
singly  or  in   conjunction. 

These-  conditions  thus  briefly  outlined  are  familiar 
to  every  hydraulic  engineer,  and  in  man}-  cases  the 
problems  arising  in  connection  with  them  have  been 
satisfactorily  solved,  usually  by  the  method  of  "cut 
and  try."  The  knowledge  litis  been  qualitative  rather 
than  quantitative.  Therefore  the  formulae  and  de- 
scription as  to  what  actually  takes  place  in  a  pipe  line 
as  shown  by  Prof.  A.  Budau  in  this  issue  are  of  the 
greatest  value. 
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PERSONAL. 
John    Llewellyn,    of    the    Western    Elevator    Company,    Los 
Angeles,    is   making   a   New   Year's   visit   in   San    Francisco. 

Harry  J.  lastro  has  been  appointed  manager  of  the  Bak- 
ersfield  Power,  Transit  &  Light  Co.,  of  Bakersfield,  California. 
succeeding  the  late  James  Goodwin. 

Harry  K.  Fish.  Los  Angeles  representative  of  the  General 
Electric  Company,  is  in  San  Francisco  to  attend  the  annual 
sales  conference  of  his  company,   which   is   being   held   here 

J.  II.  Lane,  chief  operator  of  the  La  Grange  Water  & 
Power  Company,  La  Grange.  Stanislaus  County,  California, 
was  in  San  Francisco  last  week. 

Ralph  L.  Phelps,  of  the  San  Francisco  office  of  the  Safety 
Insulated  Wire  and  Cable  Company,  returned  from  a  brief 
visit    to    Los    Angeles    on    Wednesday    of    this    week. 

F,  II  Poss,  Pacific  Coast  representative  of  the  Benjamin 
Electric  Mfg.  Co.,  and  of  the  Holophane  Co.,  Honolulu,  ex 
pects  to  sail  for   Honolulu  on  January  9th. 

Roberl  Howes,  electrical  engineer,  formerly  American 
Bank  Building,  Seattle,  is  engaged  in  consulting  work  for  the 
British  Columbia  Electric  Railwaj  Company,  .and  for  the  next 
few  months  will  make  his  headquarters   in   Vancouver,    B    I 

Gifford  Pinchot,  Forester,  is  making  a  trip  to  Mexico  and 

Canada,    he. nine    invitations    from    President      R evel 

['resident    Diaz,   of    Mexico,   and    Premier    Laurier   and    I  ord 
.   i  ,     y,  of  Canada,   to  appoint   d(  legati  -    to   the    National    Con 
servation   Conference,  to  be   held   in    Washington  on    Febru- 
ary  ISth. 

F.  \".  Hover,  of  Chicago,  accompanied  by  Mrs.  Boycr, 
who  has  been  spending  a  few  days  in  San  Francisco,  left  for 
Honolulu  on  the  steamer  Korea,  on  December  22d  Mr 
Boyer  is  in   charge  of  the  supply  department  General 

Electric   Company   at    Chicago,  and   has   been   spending     orrn 
months  on  the  Pacific  Coast,  recuperating  from  tie 
severe  work  during  the  pa  I  yeat  ot  two     Mr  and  Mrs    Boy  i 
expect  to  return  from  Honolulu  some  time  in  March,   1909 

Walter  ,1  Joins,  who  lias  been  associated  for  the  past 
three  years  with  the  late  Dr.  F.  A  C.  Perrine,  will  continue 
the    consulting-engineering    busines      ol  ine    at    the 

old  offices,  GO  Wall  Street,  New  York  City  Mr.  Jones  is 
carrying  through  to  completion  the  work  that  Dr.  Perrine 
had  on  hand  at  the  tune  of  his  death,  including  work  for  the 

Bisl Creek    Cold    Company    for   a    power    plant,      lamp    mill, 

and  hydraulic  mining  installation  for  the  British  Guiana  Gold 
Companj  He  is  consulting  engineer  for  the  United  States 
Rollet  Bearing  Company,  and  Fot  the  Interstate  Railways 
Company.      For    the   latter   he   is   building  '  ml    of 

in, nun  kilowatts  at  Readme.  Pa  This  will  involve  the  build 
ing  of  the  power  |  knit  and  changing  of  the  present  steam 
plant  into  a  main  synchronous-converter  sub-station  from 
which  will  he  operated  the  streel  railway  system,  low  tension 
lighting  and  power  system,  and  sireel  are  lamp-  of  Reading 
There  will  also  b<  installed  four  or  five  other  sub-stations  in 
the  vicinity  of  Reading,  to  supply  the  inter-urban  trollej 
systems  the  plants  include  tin  re-equipment  of  the  water- 
power  plant,  which  is  located  about   six  miles  from   Reading 


is  attractively  printed  in  colors,  and  will  be  furnished  on 
application  to  the  nearest  sales  office,  or  to  the  Publication 
Bureau,  Schenectady,   X.    V. 


TRADE  NOTE. 
The  Phoenix  Glass  Company,  of  New  York,  Pittsburg  and 
Chicago,  litis  retained  the  Bureau  of  Illuminating  Engineer- 
ing, 437  Fifth  Avenue,  Xew  York,  to  act  as  consulting  .and 
designing  illuminating  engineers,  in  the  matter  of  designing 
or  re-designing  glass  globes  and  reflectors,  as  manufactured 
h_\  them.  Mr.  Albert  J.  Marshall,  chief  engineer  of  the 
Bureau,  will  have  direct  supervision  of  this  work. 

I  he  Aylsworth  Agencies  Company  have  moved  their  offices 
from  Xew  Montgomery  and  Minna  Streets  to  rooms  405-6 
\il,i  Building,  604  Mission  Street,  San  Francisco.  They 
represent  the  following  companies:  Alphaduct  Co.,  Jersey  City, 
X.  J. ;  Electric  Goods  Manufacturing  Company,  Boston,  Ma  ■  ; 
Francis  Keil  &  Son.  Xew  York,  X.  Y . ;  Apple  Electric  Com- 
pany, Dayton,  Ohio;  Monarch  Telephone  Manufacturing  Com- 
pany, Chicago,  [11.;  American  Conduit  Manufacturing  Company, 
Pittsburg,  Pa.;  American  Electric  Fuse  Co.,  Muskegon,  Mich.; 
The  Electro-Ad.  Company,  Detroit,  Mich.;  Standard  Electric 
rime  Company,  Waterbury,  Conn.;  and  Chicago  Coil  Com- 
pany     E.    II     Parrish   has   recently   acquired   an   interest. 


TRADE   CATALOGUES. 

Electrical  Equipment  for  Textile  Mills  is  the  subject  of 
Bulletin  No  vain  10  from  the  Western  IT  ric  Co  It  illus- 
trates some  interesting  applications  of  electric  drive 

"Fan  Motors  for  1909"  is  the  subject  of  a  catalogu 
issued  by  the  General  Electric  Company.  This  catalogue 
contains  illustrations,  descriptive  matter  and  prices  oi  the 
entire  line  of  General  Electric  fan  motor,  for  the  coming 
5,  ,.,,„  Tins  line  embraces  motors  for  both  alternating  and 
direct  current,  in  desk,  bracket,  ceiling,  floor  column  and 
counter-column  types  of  standard  sizes.  It  lists,  also, 
t, hating  motors  and  miscellaneous  small  power  motors  tor 
alternating  and  direct  current,  as  well  as  various  supply- 
parts  of  the  standard   fan   motors.     The  catalogue,   No.   4632, 


CHRISTMAS    TREE    CUSTOM    UPHELD. 

I  In      country's    forests    again     have    been    called    upon    to 
supplj    about    four   million    Christmas   trees,   and   again   many 
us   have  .asked  themselves  and  have  queried   the   United 
States    Forest    Service.  "Is  the  custom  a   menace    to  the   move 
men!    for   forest   preservation?" 

In  the  millions  of  happy  bonus  over  the  country  where 
the  younger  generation  has  made  the  Christmas  tree  the 
centei  of  pla\  since  early  Friday  morning,  then-  are  many 
mothers  and  fathers  who  have  given  the  question  more  or 
less  thought.  From  Sunday  Schools  and  other  organizations 
also,  which  hold  an  annual  celebration  around  a  gaylv  - 
trimmed  evergreen  for  the  benefit  of  the  little  ones,  has  come 
the  question  whether  it  is  consistent  to  urge  conservation  of 
for,  :  ,,  jouri  i  and  then  to  cut  millions  of  young  tie.  evi  r> 
year  to  afford  a  little  joy  in  the  passing   holiday  season. 

"Yes,  it  i-  consistent  and  proper  that  the  custom  should 
be  maintained,"  has  been  the  answer  of  United  States  Forester 
,rd  Pinchot  in  every  case,  'Trees  are  for  use.  and  there 
,-  no  other  use  to  which  the}  could  be  put  which  would  con- 
tribute so  much  to  the  joy  of  man  as  their  use  by  the  children 
on  tin-  one  great  holiday  of  the  year. 

"The  number  of  trees  cut  for  this  use  each  year  is  ut- 
terly insignificant  when  compared  to  the  consumption  for 
purposes  for  which  timber  is  demanded  Not  more  than 
four  million  Christmas  trees  are  used  each  year,  one  in  every 
fourth  family.  If  planted  four  feet  apart  they  could  be  grown 
on  less  than  1,500  acres.     This  clearing  of    >n  area  equal  to  a 

g l  sized    farm    each   Christmas   should   not    be   a    subject   of 

much  worry,  when  it  is  remembered  that  for  lumber  alone 
it  is  necessary  to  take  timber  from  tin  area  of  more  than 
tun, uoti  acre-  ,  v  rv   day  oi  the  year. 

"It  is  true  that    there  has  been  serious  damage  to   Eon 

growth  in  the  cutting  of   Christinas  trees  in  various   sections 

of  the    country,  particularly  in   the  Adirondack's  and  parts  of 

Xew  England,  but  in  these  ver3    sections  the  damage  through 

thi    cutting  of  young  evergreens   for  use  at   Christmas  is  m- 

simal  when  compared   with   the  loss  of  forest   resources 

Igh   fires  and  careless  methods  of  lumbering.     The  proper 

;y  is  not   to  slop  using  trees,  but   to  adopt  wiser  methods 

of  use 

"It  is  generally  realized  that  a  certain  proportion  of  land 
must  always  be  used  for  forest  growth,  just  as  for  other 
crops.  Christmas  trees  are  one  form  of  this  crop.  There  is 
no  more  reason  for  an  outcry  against  Using  land  to  grow 
Christmas  trees  than  to  grow  flowers." 
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CTR I C  WATER- VALVE       906,509      - 
roll,    Bridgeport,   Conn. 

In    i binatioii   a    casing   having   a    port,    means   adap 

13    the 
application  of  electric  power  t«>  former  means  when  such   1 


is  also    ipplied   for  other  purposes  and  for  closing   porl    thi 

former  means  when  From  being 

used    for  other  purposes,  and   auti  when 

the  i"                                   er  purpi  >■  nined 
limit  ti  1  further  1  ipen  pi 

ART  OF  CLE  WIM,   PIPE  LIN1   - 
W" 1 1 it  11  1  ational  \\ 

1  'leai  York. 


>:      7    e/ 1* 


1    a   pipe   provided    with 

end    and   1 

adapted   to  be   inserted   into   and    form 

or  main 

ELECTRIC     FURN  V   E.       905,682  ian     Birkeland, 

Christiania,   N'on 

In    an    electric    furnace    1  having 


their  points    a    dist;  than    that    per- 

mitting   the   automati  tion    and    restarting   of   the   arc   be- 

tween tin  in  a 11  irl     his  arc  into  a  helix. 


PUSH  BUTTON   ELECTRIC  SWITCH      905,740.    Johann 
G.    Peterson,    Hartford,   Conn.,   assignor   to   The   Arrow    Electric 
ipany,   Hartford,  Conn. 

\  push  button  switch  mechanism  having  a   supporting  plate, 
il.    supported  by  plate,  a  lock  plate  mounted  upon  spindle, 
levers   pivoted   on   thi    supporting   plate   and   adapted   to   1 
the  loek  plate,  a   spring  carried  by   the  supporting  plate  and  en- 
tile lower  ends  of  the  locking  levers  and  adapted  to  hold 
the  upper  ends  of  levers  in  engagement   with  the  loek  plate,  a 


20 '  '3 


the   spindle,   push   buttons  connected   with   the 

an  actuating  spring   with  its  ends  engaging  lugs  projecting 

and  the  1  iroji  cting    from  the 

the  locking  levers   into   the   path   of  the   tips  of 

the  push  button  shanks  whereby  the  levers  are  disengaged   from 

ck    plate    when    the   spring   is   under    sufficient    tension,    bj 

the  engagement   of  the  tips  of  the  push  button   shanks   with   the 

intially   as    specified. 

ELECTRIC  CON1  Ri  »LLER      906  576     Clareno    I.    [aylor, 
Alliam       Ohi  ignor  to  The   Morgan   Engineering  Company, 

Alliance,    ' 


: 


.  jbo  t  ya.'iar.! -,- 


r'j 


In  an  electric  controller,  the  combination  with  a  casing 
adapted  to  contain  oil,  and  a  cover  having  hinged  connection 
with  said  casing,  of  a  contact  drum,  contact  lingers,  and  oper- 
ating  mechanism,   all    supported   by   and    removable    with    hit 
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A    NEW    BENDING    TESTING    MACHINE. 

The  Olsen  special  testing  machine  shown  in  the  accompanj 
ing  illustration   is  designed    for   the   "cold   bend"   testing   of   iron 
and    steel    specimens.      The    "cold    bend"    test    is    today    specified 
by   a   great   many   manufacturers    for   a   great    deal   of   iron   and 
steel,  and  the  use  of  this  machine  greatly  facilitates  the  pro 

By  the  method  heretofore  used,  bending  tools  were  in 
in  an  ordinary  tension  testing  machine.     This  required  consider- 
able time  for  setting  the  machine,  which  could  be  more  prol 
used   for  tension   testing  alone. 


A  New   Bending  Testing   Machine 

Willi    this    machine   it    requires   only   three   minn: 
a  specimen  double,  that   is,   180  deg  md  a  pin      Tin 

ing  of  time  by  the  use  of  this  machine   for  this   special  pu 
in   place   of   the   old   type   of   machine,    is   of  great    advantagi     to 
a    steel   mill   or   other   establishment,    where   a    ureal    many    tests 
must    be   made    in   a    short    time. 

The  machine  is  intended  for  making  a  "cold  bend"  test  "ti 
iron  or  steel  specimens  up  to  a  i  i  oi  oni  inch  square  or 
equivalent.  The  specimen  is  bent  around  a  pin  of  a  diameter 
equal  to  it-  own  thickness.  Any  size  of  pin  up  to  two  inches 
in  diameter  mav  be  used,  the  smaller  sizes  being  reinforced  to 
withstand  the  bending  pressure.  The  pins  have  taper  shanks 
so  (hat  they  can  readily  lie  changed  to  suit  the  different 
of  specimens.  In  order  to  insure  ready  release  from  the  taper 
tit.  a  knockout  pin  is  provided,  which,  when  tapped  with  a 
hammer,  releases  the  bending  pin.  Provision  is  made  for  plac- 
ing the  bending  pin  at  varying  distances  from  the  center  as 
required.  A  taper  liner  at  the  hack  of  the  specimen  serve-  for 
the  adjustment  of  the  various   sizes  of  specimens  to  be  tested. 


1  lie  outer  circular  edge  of  the  machine  is  graduated  for 
ever)  five  degrees,  so  that  the  specimen  may  he  bent  to  any 
desired  angle  up  to  a  complete  bend  <>f   180  degrees 

A  small  Westinghouse  electric  motor  i-  mounted  on  a 
1    at    the    rear   of   [he   outfit,    so   that    the    entire   unit    may    he 

located  wherever  desired  to  give  the  greatest  convenience  oi 
access.     The  motor   is  known  as  a   type  "R"  direct   current.    I  ' 4 

power,  and  runs  at  1,250  revolutions  per  minute,  furnishing 
ample  power  to  bend  the  largest  specimens  used  in  the  machine. 
The  motor  is  controlled  by  a  switch  and  starting  rheostat,  which 
arc  mounted  just  above  the  handle  of  a  clutch  on  the  first  gear 
reduction  shaft  From  this  lever  the  operation  of  the  machine 
is  controlled  by  hand.  To  prevent  damage  to  the  outfit,  an 
automatic  stop  is  provided  which  will  mechanically  throw  out 
the  motor  switch  at  the  end  of  the  return  stroke  if  the  at- 
il  should  forget  to  operate  the  hand  lever.  The  reverse 
motion  of  the  table  is  obtained  by  reversing  the  motor  by  a 
,\    switch 

I  lie  machine  is  manufactured  and  sold  by  Tiniys,  Olsen  & 
Company,   of    Philadelphia. 


ENAMELED   WIRE. 

\in   rican   Electric   Fuse  Company,  of  Muskegon,   Mich., 
iping   a    Mack    enameled    wire,    the    insulation    of 
which  is  said   topi  qualities  oi   toughness,  tenacity  and 

adhesiveness,  1  1     vith   positivi    dielectrii    strength   and   uni- 

v     in    qualitj    and    thickness.      The    hydrocarbon    form    of 
enamel   used    1-   a   closely   adhesive    film    which    is    said    to 
stretch    with    the    wire    and    to    withstand    all    the    handling    inci 
1  in  the   manufacture  of  the   wire   into  apparatus.     The   in 
sulation   1-   11  m  hydn  so  pic.  .md   1-  claimed  to  withstand   a   tem- 
perature   nf    'inn    deg.    Fahr.    without    charring,    burning    or    ma 
■  the  coil.     The  enamel  dissipates  heat   fast. a-  than 
ton  and  being  inert  as  regards  the  action  of  ordinary 

icmical     i     letrimental   to  the   wire   itself,      Its   thickness   is 

about  one-quarter  that  of  single  -ilk  for  the  same  break-down 
voltage.  This  thinness  of  insulation  results  in  saving  space, 
and  -mce  the  density  of  a  magnetic  field  is  directly  proportional 
in  the  number  of  line-  of  force  for  unit  of  area  of  cross  section. 
the    advant  ol      ucll    material   in    electrical    work    is    evident 


HYDRAULIC  TURBINE  FOR  NELSON,  B,   C. 
A    1,250-horsepower   hydraulic   turbine   has   been   built   at    the 

ton  works  of  the  Allis-Chalmers  Company  for  the  power 
house  ft  the  citv  of  Nelson,  B.  C.  The  turbine  and  vertical 
alternator   are   both   of   Allis-Chalmers    Company's    standard   de- 

and,    after    extensive    tests     in    service,    were    found    to    be 

more  efficient  than  was  claimed  for  them  by  the  buildi  1 
The  turbo-generator  has  a  normal  capacitj  of  750  kilowatts, 
but  during  the  test  run,  at  which  the  city  officials  of  Nelson 
were  present,  this  output  was  increased  to  1,340  kilowatt-  for  a 
period  of  over  forty-live  minutes'  continuous  running,  without 
undue   increase  in   temperature  of  hearings 

L'p    to    the    time    of    installing    this    unit    the    lighline,     and 
power  load-  for  the  city  had  been  supplied  by  the   West    Koote 
nay    Power  and  Light   Company,  situated  just  across  the   Koote- 
nay    River    from   the    new    city    power   plant,    the    river    being   the 
source   from   which   both  plants  derive  power. 
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INCORPORATIONS. 
PORTLAND,  ORE— Northwesl    Gas   Equipment   Company, 
E.    II.   Corbett   et  al. 

SE  \  I  I  I.I  .   W  \M!      Pasco   Power  and  Water  Co.,  W.   II. 
I'n  ry,   II.    K    (  »wens  et  al. 

BAKER,    WASH.— Skagit    River    Telephone    &    Telegraph 

Coir;  ;   .1.   C.   Eden,   E.  J.    Kelli 

LOS    ANGELES,     (    VI..— The     Provident-Midway     Oil 

Company,   with   a   capital   stock   o  I,   has   been   incor 

porated  in  this  city,  by  I  '  >  Turner,  W.  Le  Moyne  Mills, 
I..  1!.  Howe,  C.   K.  Foster,  and  E.  D.  Foster. 

SAX  FRANCISCO,  CAL.— The  Nevada  Petroleum  Com 
pany   has    been    incorporated    here,    with    a    capital    stock    of 
$1,000,000  flO   each,  and   $5,000   subscribed,    by    M.    L 

.1.  F.  W.   Bradley,  J.  S.  Wallace,  A.  C.   B    Fletcher,  and 
C.    V.   Norris. 

ROSLYN,    WASH.— The      Cle    Elum-Roslyn      Railway     & 

Power    Company    has    been    incorporated    for    the    purpose    of 

building   and   operating   an   electric   railwaj    from   Cle    Elum    to 

i      Capital  stock,  $100,000.     Incorporators:     Frank  S.  Far- 

quhar  and  W.  E.   Farquhar. 

\\   Vl.l.V   \\  VI. I.  V,  WASH.— Tin-  Columbia  &  Walla  Walla 
ion   Company   has  been    incorporated   to   construct   an   elec 

trie  railway   from    Dayton   to   Wallula.     Capital   stock.  $1, 1,000. 

i       rs:     X.  G.   Blalock,  president  and  general  manager;  VI.  R. 
Hanger,   of   Dayton,   first    vice-president;    L.    C.    Davison, 
tary;   George   Kellough,  treasurer. 

PHOENIX,    ARIZ       Articles    of    incorporate f    the 

Phoenix,  Tempe  &  Vlesa  Railway  Company  have  been  I'ded 
with  the  territorial  auditor.  The  capital  stock  is  named  .it 
$2,000,000,  the  object  of  the  companj  being  lo  construct  a 
double-track  electric  line  between  Phoenix,  Tempe  and  Mesa, 
the  road  to  he  finished  before   December  oi   1909 

HOOD  RIVER,  ORE.— Articles  of  incorporation  have  been 
filed  b)    the   Wan    Development    to      Dr.  J     I-',   and   A    S.   Wait. 

of    II 1    River,   are   the   owner.-..     The   company   owns    valuable 

water    rights    and    power    five    mile-    from    Hood    River    on    the 
river    by    that    name,    known    as    the    Truckee    power    site.      De 
vclopmcnt    will   start    immediately.      From   8,000   to    10,000   horse- 
power  is   available. 


TRANSPORTATION. 

LOS    ANGELES,    CAL      -P.    Jam.,    has    tiled    .an    a; 
tion  with  the  Supervisors  for  a  franchise  for  an  electric  road 
on   Stephenson    Vvenue  and  Whittier   Ko.nl 

GLOBE,  \K1Z  George  V\  P  Hunt  has  petitioned  the 
City  Council  for  a  franchise  for  an  electric  street  railway 
through  Globe,  agreeing  that  construction  shall  be  completed 
within  two  years. 

L'l'I  .VXD,  CAL. — VV.  G.  Kerchhoff,  representing  a  com- 
pany of  electric  railway  people,  litis  reached  an  agreement 
with  the  Town  Trustees  regarding  the  entry  here  of  a  pro- 
posed  line  from  Claremont.  The  company  has  tiled  a  $10,000 
bond  as  a   guarantee  of  its  good   faith, 

BISB1  1  .   ARIZ.— The   fight    for  the  old  right  of  way  of 
the    hi    Paso    X    Southwestern    Railway    between    Bisbee    and 
Douglas   has   been    decided    in    favor   of   the    Cochisi     County 
Railway    Company   by   the   general   commissioner   oi 
nited   States   land   office   at    Washington       "Die   publica- 
tion  of  future   ,  'liis  company  are  b  :  ited   with 

■  interest,  as  an  electric  road  would  prove  of  great  inter- 
est to  the  con 


FINANCIAL. 

MADERA,  CAL-  The  election  for  the  purpose  of  vot- 
ing ii  sewer  bonds  in  the  sum  of  $25,000  and  water  bonds 
in   the  sum  of  $50,000,  will   he   held  January  7th. 

BISBEE,  V.RIZ. — The  City  Council  has  passed  an  ordi- 
nance providing  for  the  issuance  of  bonds  of  this  city  to  the 
.amount  ol  $125,000,  for  the  construction  of  municipal  water- 
w  orks. 

BISBEE,  VRIZ— The  offer  of  the  Luvene  Company,  of 
ior   bonds,   litis   been   accepted   by   the   City   Council 

Lr    bonds  consisted  in  $125,1 for  street  improvements  and 

$125,000  for  waterworks.     The   Luvene  Company  hid  $250,150 

I  I   i  SON,    VRIZ.—  Final  papers  have  been  drawn  up  for 

the  transfer  of  the  Benson  Electric  Light  &  Water  Company's 

to  a  party  of  Chicago  capitalists.     It  is  understood  that 

they    will    make    extensive    improvements    to    both    plants    in 

I '.i  lis. m. 

PASADEN  V.  CAL.— Mayor  Early  of  this  place  has  an- 
nounced that  during  the  hatter  portion  of  January  or  the 
first  of  February  the  Cn  ,  Council  will  call  an  election  for 
the  purpose  of  voting  bonds  to  complete  the  municipal  el. 
trie  light  plant.  It  will  cost  in  the  neighborhood  of  $150,000 
r    .i  lepra  e  ill"  plant. 


WATERWORKS. 

LOS  VXDLLES,  CAL. — Sealed  bids  have  been  received 
he  I'.oar.l  ..f  Water  Commissioners  of  this  city  for  1 
ngine   lathe,    I    drill   press   and    1    sharpener. 

PORT  ORCHARD,  WASH— The  City  Council  has  passed 
a  franchise  granting  to  A.  S.   Eubanks  and  George  Cady  John- 

the  right  to  lay  water  mains  in  Port  Orchard  streets. 

SAX  MATEO,  CAL,  -  A  member  of  the  Hoard  of  Trus- 
tees has  recommended  that  a  four-inch  main  he  run  down 
Cypress  Avenue  t.>  II  Street,  and  that  hydrants  be  installed 
at    the  intei  sections   of   various   streets 

SAX  BERNARDINO,  CAL— Franchises  have  been 
awarded  by  the  County  Supervisors  to  the  Bloomington 
Land  Company's  Domestic  Water  Pressure  System  to  install 
pipe   lines   over  certain   streets   of   Bloomington   townsite. 

SAX  BERNARDINO,  CAL.— The  Muscoy  Water  Com- 
pany, owners  ..f  Glen  Helen  ranch,  is  planning  to  carry 
irrigation  water  through  pipe  lines  instead  of  ..pen  ditches,  as 
tit  present.  The  work  will  entail  the  laying  of  about  four 
miles  of  pipe  line. 

OAKLAND,  CAL. —  Resolutions  demanding  speedy  and 
favorable  action  of  the  City  Council  in  installing  a  salt-water 
auxiliary  system  of  lire  protection  were  .adopted  this  week 
by  the  directors  of  the  Oakland  Chamber  of  Commerce.  The 
resolutions  aver  that  the  delay  in  the  installation  of  the 
salt-waiter  system  litis  been  instrumental  in  keeping  up  the 
high   rates  of  insurance  at   present   in   force  in   Oakland. 

ALAMEDA,  CAL. — Louis  Titus,  president  of  the  People's 
Water  Company,  ha-  assured  the  members  of  the  Alameda  City 
Council  that  the  company  would  keep  its  promise  to  install  new- 
pipes  jn  Alameda.  Six  months  ago  the  company  promised  tn 
put  in  $7,11011  worth  of  new  pipes.  Titus  -explained  that  only 
half  of  this  .amount  had  been  installed  because  the  company 
was  busy  on  all  sides  with  betterments  that  were  absolutely 
sary,  and  found  it  impossible  to  attend  to  all  as  quickly 
as  desired.  Titus  said  that  during  the  List  three  years  the 
-  Water  Company  and  its  predecessor,  the  Contra  Costa 
Water  Company,  had  installed  $18,000  worth  of  new-  service, 
representing  an  increase  in  population  in  Oakland,  Alameda 
and   Berkeley  of   100,000. 
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OIL 

MEXICO. — E.  H.  Harriman  is  reported  to  have  pur- 
chased 50,000  acres  of  oil  land  in  the  Tuxpal  District,  Maxico, 
where  oil  has  reecntly  been  discovered. 

ESCONDIDO,  CAL. — Arrangements  have  Keen  made  by 
F.  M.  Jones,  representing  the  Standard  Oil  Company,  for 
the  erection  of  two  steel  oil  tanks  on  the  company's  property 
in   Escondido,  each  tank  to  have  a  capacity  of  20,000  gallons. 

REDONDO,  CAL.— The  Amalgamated  Oil  Company  has 
leased  two  block-,  of  land  between  the  Standard  <  HI  Com 
pany's  tanks  and  the  power  plant  and  will  erect  supply  tanks 
and  a  pumping  plant-  A  pipe  line  is  to  he  laid,  according 
to  the  plans,  to  the  end  of  wharf  1,  to  facilitate  loading.  .More 
than  $10,000  is  to  be  expended  in  the  work. 

FRESNO,  CAL.— Emil,  Hugo.  Adolph  and  Charles 
Kreyenhagen  have  leased  for  ten  years  to  Robert  Koenitzet 
of  St.  Louis  certain  oil  lands,  operations  to  begin  in  60  days 
and  actual  work  of  drilling  in  '.in  days,  to  be  continued  for  a 
depth  of  3,000  feet  to  produce  ten  barrel--  a  day  wells,  at 
least  ten  wells  to  be  completed  one  after  another  if  the  land 
is  proven  Mil  bearing  and  these  to  he  kept  producing  during 
the  lease  unless  the  price  of  "il  is  less  than  30  cents  per 
barrel.  The  Kreyenhagens  will  receive  for  the  lea^e  one- 
eighth  interest  in  all  oil  and  one-eighth  of  gross  receipts  from 
g'as,    minerals    and    other    sold    product-,    of    the    leasehold 


TELEPHONE    AND    TELEGRAPH. 
CENTRALIA.  WASH.— Oscar  Footi    i  telephone 

franchise  in   this   pi: 

CENTRALIA,  \v  \Sll.— ' hhc  Pacific  Telephone  &  Tele- 
graph Company  has  appropriated  $35,000  to  put  in  an  entirely 
new  system  in   Centralia. 

CENTRALIA,  WASH.  — The  County  Commissioners 
granted  a  telephone  franchise  to  the  Mountain  View  banner-' 
Telephone  O  impany. 

MOUNT  VERNON,  WASH.— The  Farmers'  Mutual  Tele- 
phone Company  No.  :.'  has  been  granted  a  franchise  to  build 
and  operate  a   telephone   system   in   this  city. 

STEPTOK.   WASH —'Ihe   members   of   the   telephon 
pane     owning      farmers'     line      \'o.     ;:     held     a     business     meeting 

recently  and   decided   i  i   recon  unci    the   hue. 

Ml  IDESTO,  C  \L  -The  Board  of  Supcn  i  Stanis 

laus  County  ha-  granted  permission  to  Mr.   Harris,  represent 
ing  interested   parties,   to   erect    a    telephone   line   along   certain 
portions  of  the  County    R  i   rl 

Si  )Nl  )R  \.  C  VL  —  The  Tuolumne  Water  Power  Company 
has  made  application  tor  a  franchise  granting  to  it  the  right 
to  construct  and  operate  a  telephone  line  in  Sonora.  Sealed 
bids  are  to  be  received  up  to  February  1,  1909. 

VALLEJO,    CAL. — Several     pfi    i.n.  ut     Solano    County 
capitalists  are  negotiating  with  the  Pacific  Telephone  &  Tele- 
graph Company  for  the  purchase  of  the  Suisun,  Benicia,  Fair 
field,    Vacaville,    Elmira,    and     Dixon    system-    the    company. 
Among  the   men   interested   in   the  deal    are    Attorney   T     T 
Gregory,  president  of  the  Vallejo  &  Northern   Electric  Road; 
County  Assessor  E.  E.  Long,  anil  William  Pierce.     O.  A.  I  lay 
lenfeldt  represents  the  telephone  company  in  the  proceedings 

MARE  ISLAND.  CAL.— Master  Electrician  G 
Hanscome  is  anxious  to  install  a  more  powerful  wireless  sta- 
tion at  Mare  Island  Navy  Yard,  stating  that  this  is  needed 
in  order  that  operators  may  gel  into  communication  with  sta- 
tions 3,000  miles  distant.  Mr.  Hanscome  recently  returned 
from  Alaska,  where  he  attended  to  the  installation  of  a  new- 
wireless  station  near  Valdez  While  in  the  North,  Mr.  Hans- 
come was  able  to  get  into  communication  with  the  Honolulu 
station  from  Sitka  \nother  reason  advanced  by  tin-  mastci 
electrician  for  the  installation  of  a  move  powerful  plant  at 
Mare  Island,  is  that  the  interference  with  Government  mes 
sages,  caused  by  the  many  small  experimental  station;  about 
the  hay.  would   he    don«    away  with  ill  this  event. 


MOUNT  VERNON,  WASH -The  telephone  committee 
reported  in  favor  of  the  franchise  of  the  Independent  Tele- 
phone Company,  which  agrees  to  establish  free  telephone 
connections  between  this  city  and  Conway.  Fir,  Sedro-Wool- 
ley.  and  Burlington,  and  agrees  to  give  the  city  an  efficient 
service. 

WINLOCK,   WASH.— Oscar  Foote,  who  this  week  applied 

for    a    telephone    franchise    ill    Centralia.    also    seek-    one    in    Win 
lock.     There    is    not    expected    to    he    any    objection    to    the    plan, 
.and    it    is    state. I    that    Mr.    Foote    contemplates    spending    about 
$8,000   in    Winlock. 

SANDPOINT,  IDAHO.  —  Extensive  improvements  are 
planned  in  the  lYnd  d'Orielle  national  forest  next  year.  Three 
new  telephone  line-  will  he  built,  the  first  from  Sandpoint  to 
Cocolalla  and  thence  to  Bridgeview  ranger  station;  the  second 
from  Athol  around  the  upper  end  of  the  lake  to  Lakeview,  and 
the  third  from  Bonners  Kern  p.  Summit  and  then  to 
port,    Id. il... 


TRANSMISSION. 


El  GEXE,  ORE. —  Bids  will  he  received  up  to  January  II 
for    constructing     a     2400-horsepower    plant     on     the     McKenzie 

r  foi    pumping   water   from   the   river   to    Eugene 

GRANGEA  II  I  1  [DA.— Ben  Davis  has  purchased  the 
W  A  Bird  Electric  Companj  and  will  improve  it  he  adding 
new    machinery.     The   plant   is  operated  by   water  power. 

KENNEWICK,  WASH.— The  Columbia  Basin  Light  & 
1  i  iiipany  has  .asked  permission  of  tile  Council  to  erect 
transmission  line  from  its  plant  to  Washington 
Stl  eel    and    thence    1..    (  iardeii     I  i  ai 

SANDPOINT,  IDA -The  Humbird  lain, her  Company  has 
.announced  plans  for  the  construction  next  year  of  two  power 
plants  in  connection  with  the  company's  Sandpoint  and  Kootenai 
mills,  and  a   pumping   plan!   at    Kootenai. 

SEATTLE,   WASH.— A   decision  has  been  handed  down  by 

rior    Court    that    the    Pacific    Coast     Power    Company, 

"Inch     l-     engaged    in    building    a    large    power    plant     on     While 

River,  has  a  right  to  condemn  lands  along  the  river  bv    show.  Jul; 

that    the    waters  of   the    stream   are   to   he   . I,  vole. I    to   public    use. 

SAN    VNDREAS,  CAL.     Frank  Z    Towle  has  hied  claim 

<"  inches  of  water  of  the  south  fork  of  the  Mokelumne 

River,  to  be  diverted  below  the  junction  of  South  and    Linking 
;   .also   a   claim    to   20,000   inches   of   water   of   the   middle 
fork   .a    the    Mokelumne   River,   to  be  diverted  on  the  land  of 
Porti  oils 

(  >Rl  WILLI-:,  CAL.— For  the  first  time  electric  pow  er  was 
turned  into  the  cables  .,f  the  Great  Western  Power  Company 
from  the  company's  plant  at  I'.ig  Bend,  the  Berkeley  bill? 
being  lighted  through  the  transmission  of  the  power.  Sixty- 
three  thousand  horsepower  was  put  upon  the  cables  to  test 
their  efficiency,  the  test  proving  entirely  satisfactory.  The 
company's  lines  have  been  completed  as  far  as  the  Bay. 

EUREKA,  CAL — The  Snow  Mountain  power  Company 
has  ordered  a  4,000-h.  p.  horizontal  turbine  for  450-foot  head 
ai  150  r  p  m  direct  connected  to  a  tin.,  phase  60-cycle, 
'.'..'inn  voll  A  C,  generator,  also  a  150  h  p  exciter  set  to  be 
driven  by  a  horizontal  impulse  wheel.  This  equipment  is  to 
he  furnished  bj  the  Ulis  Chalmers  Company.  F.  'i  Baum 
of  San  Francisco  is  consulting  engineer  for  the  power  com- 
pany. 

REDD!   -  I  ',,  i    \L—  The  fourth  p.ov.  r  plan!  of  tin    North 
ern   California   Power   Company   was   started  up  last   week  for 
the  first  time,  adding  3,000  horsepower  to  the  system  .and  mak- 
ing  a    total    of    13.000    horsepower.      The    new    plant    is    near 

Volta.    when     il mpnny   has   two   other   plants.      A    fourth 

plant  of  this  companj  is  at  Ixilarc.  Shasta  County.  A  fifth 
plain  is  nOw  un.hr  construction  on  South  Battle  Creek,  where 
"..".nil  horsepower  will  he  developed  The  company  intends  to 
erect  a  sixth  plant  in  the  vicinity  of  the  fifth,  with  a  develop- 
ment i  if  8,500  hi  irsepi  iwer. 
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RENO,   \  I  V  —As  the  resull  of  extremely  cold  weather, 
an  ice   ;  irmed  last  week  blocking  the   Truckee    River  ata 

point  above  Floriston  and  the  power  companies  supplying 
electric  power  to  Carson,  Reno  and  the  mines  of  \  irginia  City, 
liail  hard  linns  keeping  their  lines  open.  The-  Butters  plant, 
one  of  the  largest  in  Virginia  City,  u:^  compelled  to  close 
down,  while  Carson  City  was  without  light  and  power.  An 
auxiliary  plant  in  this  city  was  all  that  kept  Reno  in  light 
and   power. 


ONTARIO,  CAL.— Sealed  bids  will  be  received  by  the 
["own  Clerk  of  Ontario,  California,  up  to  February  2d,  for  a 
hise  granting  the  right  to  lay  gas  pipes  and  conduits 
for  .1  period  of  ntv  years  through  the  public  streets  and 
thoroughfares  of  the  town,  for  the  purpose  of  carrying  and 
distributing  gas   for  light  and  heat. 


ILLUMINATION. 

MADERA,  CAL— William  N.  Parker  is  seeking  a  fran- 
chise for  the  installation  of  gas  work-  in  this  city. 

AZTEC,  NEW  MEXICO.— An  electric  light  franchise 
has  been  granted  by  the  City  Trustees  to  the  Eden  Canal, 
Land   &   Power   Company. 

PASADENa!  CAL.— The  City  Council  has  awarded  the 
contract  for  the  supplying  of  8,000  arc-light  carbons,  to  the 
National  Carbon  Company. 

ENTERPRISE,  NEW  MEXICO.— The  Board  of  Tins 
lee-  is  considering  the  installation  of  a  street  lighting  sys 
tern,  none  having  been  decided   upon  as  yet. 

SIERRA  MADRE,  CAL.-  -The  Board  of  Trustees  of  this 
place  has  called  an  election  for  February  24th,  for  the  pur- 
po  e  of  voting  on  the  construction  of  a  municipal  gas 
plant. 

POINT  ARENA,  I    M        Application  has   been   made  to 
thi     ["own  Trustees  of  this  place  by   C.   E     Boyd,   manager  of 
•  il   well-here,  for  a  franchise   to   install   an   electric   light 
plant. 

OAKLAND,  CAL. — The  Seventh  Street  Improvement 
Club  has  accented  the  hid  of  the  United  Iron  Works  for  the 
erection  of  150  electrolier-  in  Seventh  Street,  from  Broadway 
to  Bay  Street  in  East  Oakland 

SAX  DIEGO,  CAL.— C  Street,  from  Third  I"  Sixth,  and 
Fifth  Street,  from  P.  to  C.  will  be  electric  lighted  in  the  near 
future,  a  petition  of  the  property  owner-  for  the  same  having 
been   granted  by  the  City  Council. 

NEWPORT.  CAL.— The  hid  of  the  Standard  Iron  Work-. 
inDiego,    for   twenty-five    iron    lamp-posts   and   the    -ante 
number   of   four-burner  arc  lights,   has   been   accepted    by   the 
Board  of  Trustee-.     The  hid   wa-  $987.50. 

DAYTON,  NEW  MEXICO.— The  Dayton  Gas  X  Oil 
Company  is  having  its  well  near  here  repacked  and  cased  with 
fine  threaded  piping  to  prevent  the  escape  of  gas.  The  com- 
panj  intends  to  start  work  immediately  in  laying  a  main  to 
the  town  and  bringing  gas  in  at  once. 

S  \X  FR  \NC1SC<  >,  CAL— A  design  for  the  lamp  -land 
arils  to  he  placed  on  Market.  Valencia,  and  Sutter  Streets  by 
the  United  Railroad-,  ha-  been  prepared  by  the  architectural 
firm  of  D.  H  Burnham  &  Co.  The  work  of  placing  the 
in  position  will  begin  as  soon  as  the  castings  can  be 
made. 

PORTLAND,     ORE.— Lual     capital,     with     offices    at     338 

Chamber  of   Commerce,  has   purchased   the   St.   John   Gas,    Light 

X    Heat    Co.,   and    will   proceed    to    -ell    seock    for   the   purpose   of 

putting  up  a   plant.     W.   S.    Dole   &   Co.,  Lumber   Exchange,  are 

n-uhing  engineer-      A   -He  ha-  already  been   secured. 

ABERDEEN,    WASH.— Electric    lighting    for    South    Aber- 
nd   Cosmopolis   has  been   decided  upon  by  thi    Grays   Har- 
bor  Railway  &  Light  Company,  according  to  the  statement  made 
by   Manager  Crary.     This  will  involve  the  expenditure  for  cable, 
of     i     -urn    estimated     between     $10,000     and 

UTAH. — Announcement      has      been      made 

through  Salt  T  ake  City  persons  that  Henry  L.   Lee.  who  was 

investigating   the   outlook   for   a    new 

gas  pi  a  very  favorable  report  to  the  NTe\v  York 

company   which  hold-  the  franchise,  for  a   new  gas  system  in 

I  en. 


TRANSPORTATION. 
BOISE,    IDA. — A   site   has  hem    selected    for  a  depot   to  be 
built  ly  the  Boise  X  fnterurban  Railroad  Company  at   Eagle. 

WI.MLR,    i  )Kb     -Il    i,    announced    that    the    Hull    Electric 
'  n\   expects  lo  construe!  two  mile-  of  new  track  next  year. 

OMA,  WASH.— A  franchise  was  granted  to  the  Pa- 
cific Traction  Company  to  construct  a  street  car  line  on  Eighth 
Street. 

VANCOUVER,   B.  C      The   British  Columbia   Electric    Rail- 
I    impanj    i-    in    the   market    for    car   truck-    for    six    equip- 
ments. 

I  LLENSBURG,    WASH— The   petition   of    V    S.    Randall 

fur  a  franchise  for  an  electric  line  from  South  Cle  Elum  to  Cle 
Elum  Lake  will  be  heard  on  January  I  lib  by  the  county  com- 
missioners. 

SPOKANE,   WASH    -The  Okanogan   Electric  Railway  ex 
pects  i"  begin  construction  in  the  Spring  upon  a   line  from  the 
junction  of  the  Okanogan  and   Columbia   River-  north  along  the 
Okanogan  to  a  poinl  mar  the  Canadian  line 

VALLEJO,    CAL— Randall.     Trowbridge   &    Company,    Oak- 
land,   Cab.    have    applied    to    the    City    Trustees    for    a    franchise 
covering   the   principal   streets   of   Vallejo,   with   the   intention   of 
UCting    and    operating   an    electric    railway    system. 

CENTRALIA,    WASH.— W.    J.    Patterson    and    A     Webb. 
are    identified    with    the    electric    railway    system    at    Van- 
couver,   Wash.,    have    been    granted    a     franchise    to    build    and 
an  electric   railway   in   Centralia. 

I   ACOMA,    WASH.— The    Puget    Sound    Electric    Railroad 
petitioned    the    Commissioners    for    a    franchise    for    a    new 

line  from  Brookvilli  i  Pu  allup.  The  petition  states  that  the 
company  will  construct  either  single  or  double  tracks,  and  that 
-lep-   have   alreadj    been   taken   to  acquire  a   right-of-way. 

PORTLAND.     ORE — Announcement     i-    made    that    during 

1909  tin-  United  Railways  Company  will  construct  fifty  miles  of 

additional    track.       During    the    past    year,    the    company    built 

mill      of  track  from  Claremont  to  Glen    Harbor,  Linnton 

and   Holbrook 

CLE  ELUM.  WASH —Through  Frank  S.  Farquhar  the  Cle 
Elum-Rosyln  Electric  Railway  &  Power  C".  applied  to  the 
county  commissioner-  for  franchise  giving  them  the  right  to 
'i-i  the  county  road  between  Cle  Elum  and  Rosyln.  The 
commissioners  set  January  llth.  1909,  for  hearing  of  the  matter, 
when   the    franchise   will   undoubtedly  be  granted. 

WALLA  WALLA.  WASH.— Propositions  for  the  construc- 
if  the  entire  road  from  Dayton  to  the  river  now  are  oc- 
cupying the  attention  of  the  Walla  Walla  X  Columbia  River 
Traction  Company.  All  propositions  for  grading  and  laying  of 
steel  are  receiving  careful  consideration,  and  the  contract  will 
be  left   within   a   few  days   for  the  building  of  the  entire  line. 

LIVINGSTON,  MONT— Engineers  representing  the  motor 
power  department  of  the  Northern  Pacific  Railroad  have  been 
in  Livingston.  Mont.,  working  on  a  plan  to  use  electricity  in 
carrying  trains  over  the  mountains  just  we-t  of  the  city.  It 
i-  stated  that  the  proposition  is  being  investigated  and  that  at 
an  early  dav  electric  power  is  likely  to  be  used  in  pulling  both 
passenger  and  freight  trains  over  the  mountains.  If  the  [dan 
i-  adopted  the  company  will  construct  a  large  power  plant  at 
some   point   on   the    Yellowstone   River. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  —  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 

lenjamin   Electric   Mfg.   Co. 

tryant  Electric  Co. 

)ale  Co. 

ieneral   Electric  Co. 

lubbell,  Harvey. 

larshall  Elec.  Co. 

'ass  &  Seymour. 

'erkins  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR    ALARMS 

dwards  &  Co. 
Ilectrfc   Goods   Mfg.  Co. 
artrick, Carter  &  Wilkins  Co. 
tanley   &   Patterson,    Inc. 
Western   Electric  Co. 

FIRE    ALARMS 

Idwards  &   Co. 
Vestern    Electric   Co. 

WATER   ALARMS 
'artrick, Carter  &  Wilkins  Co. 

ANCHORS 

Clerulff,     B.     F.     Jr.     &     Co., 

"Hubbard." 
;iei->  *    So-s.     lathias. 

ANNUNCIATORS 

dwards  &   Co. 

lee.  Goods  Mfg.  Co.,  "Ross," 
"Rlvol,"  "Perfect,"  ""Nox- 
all." 

artrick,  Carter  &  Wilkins 
Co.,  "King." 

tandard   Eiec.  Wks.   "C.&S." 
tanley  &   Patterson,    Inc. 
/estern   Electric  Co. 

ARMS 

CROSS  ARMS 
ierulff  B.   F.,  Jr.  &  Co. 
alifornia    Pole   &    Piling    Co. 
/alworth  &   Neville   Mfg.   Co. 
/estern    Electric    Co.,    "Wal- 
worth &  Neville." 

MAST    ARMS 
iec.  Aopliance  Co..  "Cutter" 
i.   Wayne   Electric   Works. 

ierulff,     B.     F.,     Jr.     &     Co., 

"Cutter." 
/estern   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 

ean   Electric  Co. 
Iec.   Appliance   Co.,    "Eaco." 
ierulff,     B.     F.,     Jr.     &     Co, 
"Sterling." 
terling    Elec.    Co. 
'estern   Elec.  Co. 


" THORDARSON " 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a  bell,  buzzer,  annunciator,  or 
burglar   alarm    refuse  to  work  because    of    an   exhausted  battery. 

This  can  all  be  eliminated  by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  buildings  and  residences  are  adopting  them. 


STOCK   CARRIED    BY 


PACIFIC    ELECTRICAL    WORKS,   Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK  YOUR   DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


We  are  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
in   the  World. 


Washington  Mills   Devoted   to    Fir    Cross   Arm    Manufacture 
Carry  Laree  Stocks 

WALWORTH    &.    NEVILLE    MFG.  CO. 

Heyworth   Building  CHICAGO.   ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under    the 

vacuum  and  compressed  air  process. 

PULLY    GUARANTEED 

G.    A.    WILBUR 

61    SECOND  ST.               SAN   FRANCISCO 

Does  Electrical  Progress  Interest  You? 

If  you  are  interested  in  ihe  progress  made  in  motor  de- 
sign, either  as  a  purchaser  or  a  possessor  of  electrical 
rquipment,  you  should  send  for  our  Bulletin  No.  599 
describing  Northern  Type  "S"  motors.  They  re  en- 
tirely different  and  mark  a  new  epoch    in  motor  design. 

O  Demonstrations  at  Chicago  Electrical  Show 

w  Section  7-E     January  16-30 

NORTHERN    ELECTRICAL    MFG.    CO 
laminations  of  North-  Standard  and    Special    Electrical  Machinery 

em  Type   "S"   Motors    Bj»ect  Current-Alternating  Current     MADISON,  WIS. 
403-406  Atlas  BIdg..      604  Mission  Street,      San  Francisco,     Cal. 


THE   NEW  WAY 


Of   PACKING 
Switch  Plates 


The  Arrow  Electric  Co. 

HARTPORD,   CONN. 


TYPE  "C"   PELTON    WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers,  Pumps  and  Small  Generators 
CAPACITY   1  =  4   to  50  H     P. 

THE  PELTON  WATER  WHEEL  COMPANY 

SAN   FRANCISCO  NEW  YORK  CITY 


RUBEROID    ROOFING 

The  standard    for    thirty    years 
The  Cheapest  because  the  Best 

Any  number  of  testimonials  furnished  on  application 

Send  for  Samples  and  Prices  to 

BONESTELL  &  CO. 

Distributing  Agents  118-124   First  Street,  San  Francisco 

A  Full  Line  of  Building  and  Sheathing  Papers 

Preservative  Paints 
STERLING  PAINT  CO. 

Manufacturers  of  Surface  Paints  for 
preserving  against  all  moisture  or 
acid  attacks—Steel,    Iron   and  Wood. 

BOILER  PAINT 
STACK  PAINT 
INSULATING  PAINT 
HOT  SURFACE  PAINT 

Our  Paints  adhere  to  any  surface  and  are  guaranteed  not 
to  crack,  blister  or  peel.  Samples  for  trial  furnished  free. 
Quickly  and  easily  applied. 

THE  PAINT  THAT  WON'T  COME  OFF 

BONESTELL  &  CO. 


Distributing  Agents 


118-124   First  Street,  San   Francisco 


Van  Emon  Elevator  Co. 


Manufacturers    of 


High  Grade  Elevators 

Office  and  Construction  Department       Factory  and  Foundry 
54  NATOMA  STREET  West  Berkeley.   Cal. 

San  Francisco  i  32,000  sq,  ft.  I 
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INDEX  TO  ADVERTISEMENTS 


American  Circular  Loom  Co...  13 

Boston.    45    Milk. 

San    Francisco,    770    Fol- 

som. 

Seattle,    411   Occidental. 

American  Electrical   Works 5 

Phillipsdale,   R.   I. 

American  Transformer  Co 
Newark,    N.    J. 

Arrow  Electric  Co 7 

Hartford,     Conn 


Belden   Manufacturing  Co 16 

Chicago,  194  Michigan  St. 

Benicia  Iron  Work's  9 

San  Francisco.  Monadnock 
Bldg. 

Benjamin  Elec.   Mfg.  Co 

Chicago,    40    W.    Jackson 

Bvd. 

San    Francisco.    151    New 

Montgomery. 

Blake  Signal  and  Mfg.  Co 

Boston,    246   Summer. 

Boneslell  &  Co 7 

San   Francisco,    IIS    First. 

Bossert  Elec.  Construction  Co... 
Dtica,    N.    Y. 
San    Francisco,    770    Fol- 
som. 
Seattle,      411      Occidental 

Brookfield  Glass  Co.,  The I 

New     York.     U.     S.     Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n  2 

San  Francisco.   11  Second. 

Bryan-Marsh    Co 3 

Oakland.  Cal.,  12th  &  Clay. 

Bryant  Electric  Co 

Bridgeport.    Conn. 
San    Francisco,    609    Mis- 
sion. 


Cal.  Inc.  Lamp  Co 

San    Francisco,    117    New 
Montgomery. 

California  Pole  and  Piling  Co... 
25   California 

Chase-Shawmut  Co 13 

Newburyport,    Mas 

San    Francisco,    770    Fol- 

som. 

Seattle.  411  Occidental. 

Chicago  Fuse  &  Wire  Mfg.  Co... 
Chicago,  170  So.  Clinton 
St. 

Cole  Co.,  John  R 13 

San     Francisco.     7711    Fol- 

411  Occidental. 

Columbia  Inc.  Lamp  Co 3 

St     Louis.    Mo. 

3co     115    New 
Montgoi 

Cutter  Company,  The 
Philadelphia,    Pa 

San    Francisco.     770    Fol- 

som. 

Seattle,  411  Occidental. 


Dale  Company,   The 13 

New   York.  352  West  L3th 

San    Francisco.    770    Fol- 

som. 

Seattle.  411  Occidental. 


Dean  Electric  Co 

Elyria.    Ohio. 

San    Francisco,    606    Mis- 
sion. 


Dearborn  Drug  and  Chem.  Wks  1 5 
Chicago.  Postal  Bldg. 
San  Francisco.  301   Front 
Los  Angeles,   355  E.   2nd. 

Duncan  Electric   M(g.  Co  7 

Lafayette,    Indiana. 
San   Francisco,  61  Second. 

D.  &  W.  Fuse  Co 4 

Providence,    R.    I. 


Edwards  &  Co.,  Inc 16 

New    Yoik,    140th    &    Ex- 
terior Sts. 

Electric  Appliance  Co 1 

San    Francisco.    730    Mis- 
sion. 

Electric  Goods  Mfg.  Co 

Boston.   Mass. 

San    Francisco,    137    New 

Montgomery. 

Electric  Storage  Battery  Co 5 

Philadelphia. 

San     Francisco.     Crocker 

Bldg. 


Fairbanks,   Morse  &  Co 
Chicago. 

San    Francisco,    1 58    Fi  I  st 
Los    Angeles,    123    Third. 
Seattle,    309    i  lei  tdental. 
Portland.    1st   .<i    Stark. 

Fort  Wayne  Elec.   Works  18 

For  i    Wayne,    Iml 
San    Francisco,    403   Atlas 
Bldg. 


General  Electric  Co 16 

Schenectady.    N.    Y. 

San     Francisco,    Union 

Trust  Bldg. 

1  ■  !ta    Bldg. 
Seattle.    Alaska    Bldg. 
Portland,  Worcester  Bldg. 

Gen'l  Incandescent  Lamp  Co...  1 7 

Cli     el  iinl.    <  ihio 


Habirshaw  Wire  Co 

New  York,  253  Broadway. 

Heald's  School  of   Eng'ing        .15 
San     Francisco.     42."     M 
AJlister. 


Henshaw  Bulkley  &  Co. . .  3 

San    Francisco      119    Spear. 
( (akland,    5th   &    Franklin. 
Los    Angeles,  •  262    S.    Los 

Angeles. 

Holabird-Reynolds  Elec.  Co...   2 
San     Francisco,    527    .Mis- 
sion. 
Los  Angeles,  116  East  5th 

Holophane  Company,  The 

New    fork,    227    Fulton. 
San    Francisco,    151    New 
Montgomery. 

Hubbell,  Harvey,   Inc 2 

Mi  i>l.  rin. 

Sari     Francisco,    770    Fol- 

som. 

Seattle,    ill    Occidental. 


Indiana  Rubber  &  Ins  Wire  Co..    I 
Jonesboro,    [ndiana. 


Johns-Manville  Co.,   H.  W 

Now  York.  100  William 
San  Francisco,  159  New 
Montgomi  i 

Los  Angeles,  203  E.  5tli 
Seattle,    576    1st   Av.   So. 


Kellogg  Sw'b'd  &  Sup'ly  Co... 
( Chicago. 
San  Francisco,  88  1st. 

Keystone  Boiler  Works 5 

San  Francisco,  201  Fol- 
som, 

Kierulff,  B.  F.  Jr.  &  Co  

Los    Angeles,    120    S.    Los 

Ange 

San     Francisco,     137    New 

Montgomi 

Portland,      1  2  9     Mohawk 

Bldg. 

Klein,   Mathias  &  Sons 2 

Chicago,  95  W.  \        ' 

Krantz  Mfg.  Co.,   H 

Brooklyn.  N.  Y  .  160  7th. 
San  Francisco,  115  New 
Montgomi 


Marshall  Electric  Co 

Boston.    301    Congress   St. 


Moore,  C.  C.  &  Co.,  Inc 9 

San  Francisco,  99  First. 
Los    Angeles,    Trust    Bldg. 

Seattle.  Mutual  Life  Bldg. 
Portland.  Wells  Fargo 
Bldg. 


New  York  lnsTt'd  Wire  Co 

New   York.    114   Liberty. 
San     Francisco,     770     Fol- 
som. 

Seattle.    11  1    i  lei  Mental 


Northern  Elect!  Mfg. Co 7 

Madison,    Wis 
San    Francisco.    Our,    Mis- 
sion. 


Otis  &  Squires  

San     Francisco.     I  1  ."■     New 
Montgomery. 

Okonile    Co I 

New   York.  253   Broadway. 

Pacific  Flee.  Healing  Co II 

<  mta  i  |o,     i     i 

Pacific  Electrical    Works  7 

Los     Vngeles.    326    s      I  ...s 
Angeles. 

Pacific  Meter  Co    1 

San    Francisco.    301    Santa 
.Marina    Bldg. 

Paraffine  Paint  Co 9 

San  Francisco,  Merchants' 
Exchange    Bldg. 

Partrick,  Carter  &Wilkins  Co...   5 
Philadelphia,  22d  &  Wood. 

Pass  &  Seymour,  Inc 3 

Solvay,    N.    Y. 

Pelton  Water  Wheel  Co.,  The..   7 

San    Francisco,   3219   Har- 
rison. 

Phillips  Insulated  Wire  Co I 

Pawtucket,    R.    I. 

Pierson-Roeding  &  Co 4 

San  Francisco,  Monadnock 
Bldg. 

Los    Angeles,    Pac.    Elec- 
tric   Bid 
Seattle,    Colman    Bids. 

Professional  Cards 15 

Reisinger,  Hugo  

New-    York.    11    Broadway. 

Robb-Mumford  Boiler  Co  2 

South  Framingham,  M 

San    Francisco,    117    New- 
Montgomery. 

Roebling's,  John  A.  Sons  Co...   5 

San    Francisco,     624    Fol- 

som. 

Los    Angeles,     Market     & 

Alameda. 

Portland.    91    First. 

Seattle.  900  1st  Av.  South. 


Safety  Ins'lYdWire&CableCo..   5 
Bayonne,  N.  J. 
San   Francisco,  714  Balboa 
Bldg. 

Schaw-BatcherCo.  Pipe  Works  4 
imento,    Cal.,    211    J. 
San    Francisco,    356    Mar- 
ket. 

Sears,  Henry   D IS 

Boston,    131    Stati 

Simplex  Elect'l.  Co.,  The 2 

Boston,    110    state 

San    Francisco,     117    New 

Montgomery. 

Smith  Pub.  Co.,W.R.C 4 

Atlanta,     Ga. 

Southern  Pacific  Co I  2  &  I  8 

San  Francisco,  Flood  Bldg. 


Standard  Elect'l.  Works 

San    Francisco,    141    New 
Montgomery. 

Standard  Und.CableCo I 

San    Francisco,    Slireve 

Bldg. 

Los  Angeles,  Union  Trust 

Stanley  &  Patterson 13 

23   Murray   St..    New    York 

Sterling  Electric  Company 3 

San    Francisco,    137    New 
Montgomery 

Sunbeam  Inc.  Lamp  Co 

Chicago,   32   West    Polk 


Tel.  &  Elec.  Equip.  Co 5| 

San     Francisco,     Crocker 

Bldg. 

Los     Angeles,      Security 

Bldg. 

Si     Hie.   Alaska  Bldg. 

Portland.  Couch  Bldg. 

Thomas  and  Sons  Co..  R  

New  York.  227  Fulton. 
East    Liverpool,    Ohio. 

Tracy  Engineering  Co  .. 8 

San    Francisco,    461    Mar- 
ket. 
Los  Angi   •  s,    I  lentral    Bldg 


Van  Emon  Elevator  Co / 

San     Francisco,     60     Na- 
toma. 

Vulcan  Elec.  Heating  Co 

Chicago,    74    West    Jackson. 

Vulcan  Iron  Works    

San    Francisco.    604    Mis- 
sion. 


Walworth  &  Neville  Mfg.  Co..  '. 
Chicago,    Heyworth    Bldg. 

Welsbach   Company I! 

San     Francisco,     351     Mc- 
Allister. 

Western  Electric  Company  !' 

San     Francisco.    680     Fol- 

som. 

Los    Angeles,    119    E.    71  li 

Seattle,  1518  1st  Av.  South 

WestVse.  Elec.  &  Mfg.  Co 

Pittsburg,    Pa. 
San  Francisco.  165  Second 
Los  Angeles.    527    S.    Main 
Seattle.    314    Central    Bids 
Portland.    Couch    Bldg. 
Spokane,  424  1st  Av. 

Weitinghouse  Machine  Co 

Pittsburg,    Pa. 

San  Francisco,  111  Second! 

Weflon  ElecVl.  Insl'm't. Co I 

Waverly    Park.    N.    J. 
New    York.    74    Cortland! 
San     Francisco.     418     Eu- 
genia.   Ave 
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ASBESTOS 


Johns-Manville   Co.,    H.    w. 

BATTERIES 

DRY    BATTERIES 

Dean   Electric  Co. 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Kierulff,  B.  F..  Jr.  &  Co., 
Columbia."    "King." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Stanley  &  Patter-son,  Inc., 
"Exeter."     "Matchless." 

Western  Electric  Co.,  "Blue 
Bell."    "Liberty." 

DRY   BATTERY    HOLDERS 

Stanley  &  Patterson,  Inc.. 
"Patterson." 

MEDICAL   BATTERIES 
Partrick. Carter  &  Wilkins  Co. 
Stanley     &     Patterson,     Inc., 

"Electro-tonic,"    "Vetter." 

DPEN  AND  CLOSED  CIR- 
CUIT  WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

3artrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
Gold    Medal,"    "Faraday." 

Western    Electric   Co. 

STORAGE     BATTERIES 
Elec.   Stonage   Battery   Co. 
/Vestghse   Machine  Co. 


BELLS 


ELECTRIC    BELLS 
idwards  <£.  Co.,   "Hex."  "Lun- 

gren." 
ilectric   Appliance   Co.,    "An- 
sonia." 
ilec.    Goods    Mfg.    Co.,    "Vic- 
tor," "Dandy, ryrolean." 

•artrick.Carter  &  Wilkins  Co. 

tanley     &     Patterson.      Inc., 

Farada  y,"        "Columl  iia," 

Liberty." 

Vestern   Electric  Co.,  "Haw- 

fchorne." 

ELECTRO-MECHANICAL 

GONGS 
dwards  &   Co. 
lectrlc   Goods    Mfg.    Co. 
arshall   Elec.  Co. 
artrick.Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
ean    Elec.   Co. 
lee.   Appliance   Co..    "Ea     i 
lectric  Goods   Mfg.  Co. 
tierulff,     B.     F.,    Jr.     &     Co., 
"Sterling." 

Kellogg  Sw'b'd  &  Supply  Co. 
tandard  Elec.  Wks.,  "C  &  S" 
Western   Electric  Co. 

BOILERS 

enshaw-Bulkley  &   Co. 
eystone   Boiler   Wks.,   "Par- 
ker." 

loore  &  Co.,  Chas.  C,  "B.  & 
W." 

tandard      Electrical     Works, 
Robb- Mum  ford." 

racy   Engineering   Company, 
Bflge   Moor." 

BOXES 

FLOOR   AND  OUTLET 

BOXES 
rantz,   H.,   Mfg.  Co. 

JUNCTION    BOXES 
rantz.   H.,  Mfg.  Co. 

WALL   BOXES 
enjamin   Elec.   Mfg.   Co 
ossert    Electric    Const. 
"Bossert." 
?ase-Shawmut  Co.,  "Knock- 
out." 

hicago    Fuse    Wire    &    Mfg. 
Co.,    "Union." 

pie  Co.,  John   R.,  "Bossert." 
Jtter  Co.,   The,   "Munit." 
lee.  Appliance  Co.,  "T  &  B" 
tneral    Electric   Co. 
arvard    Elec.   Co. 
lablrd-Reynolds   Elec 
|rantz     Mfg.     Co.,     H., 
Rycke." 

larshall   Electric  Co. 
>ndard   Elect'l   Wks., 

St." 

anley     &     Patterson, 
"Simplex." 


Co., 


Co. 
"De 


•M  & 
Inc., 


BRACKETS 

CEILING      BRACKET   AND 

DESK    FIXTURES 
Stanley     &     Patterson.     Inc., 
"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,     Inc., 

"Imperial." 
Sterling      Elec.      Co.      "Euui- 

Western    Electric   Co 

IRON    POLE     BRACKETS 
Benicia    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter." 
Kierulff,     B.     F.,    Jr.     &     Co., 

"Cutter." 
Pierson,   Roeding  &  Co. 
Western    Elec.   Co,  "Fletcher" 

BURNERS 

ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Edwards  &  Co. 

Welsbach   Company. 

Western  Electric  Co..  "Ed- 
wards." 

BUSHINGS 

Krantz,    H.,    Mfg.    Co. 

CABLES 

SUBMARINE  AND  LEAD- 
COVERED 

American   Electrical  Works. 

Belden    Manufacturing    Co. 

Electric  Appliance  Co.,  "I'u- 
anite." 

General    Electric   Co. 

Habirshaw  Wire  Co.,  "Hab- 
irshaw." 

Kierulff.  B.  F.,  Jr.  &  Co., 
"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonite  Co.,  "<  >konite." 

Roebling's  Sons  Co.,  John  A., 
"Tolma." 

Safety  Ins.  Wire  &  Cable  Co. 

Standard  Electrical  Works, 
■'Simplex." 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co..  "Sim- 
plex." 

Western  Electric  Co.,  "Haw- 
thorne.** 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 

CABINETS 

SPECIAL  CABINETWORK 
Krantz    Mfg.    Co.,    H. 

STEEL   AND    IRON    CABI- 
NETS AND   FRAMES 
Krantz    Mfg.    Co..    H. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      uorp'n, 

"he,  "Siemens." 
Reisinger,     Hugo,     "Slectra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter      Co.,     The.      "1-T-E." 

"I  Mlite." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Kierulff,    Jr.,    &     Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co.,    "I-T-E," 

"Dalit.-." 
Westghse   Elec.  &   Mfg.   Co. 

CLEATS 

FIBRE   CLEATS 
Blake  Signal  &   Mfg.   Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holabird-Reynolds    Elec.    Co., 

"Electric  Porcelain." 
Thomas  &  Sons  Co..  R. 
Weber  Elec.  Co.,  H.  D.  Sears, 

general  sales  agent. 
Western  Elec.  Co.,  "Thomas" 


WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell,    Harvey,    "Hubbell." 

COILS 

ARMATURE     AND     FIELD 
COILS 

Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

lii'slon." 
Westghse   Elec.   &   Mfg.   Co. 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick.Carter  &  Wilkins  Co. 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

Dearborn     Drug    <$.    Chemical 

Works. 
Johns-Manville     Co.,     H.     W., 

"M  \e 


CONDUIT 

FLEXIBLE   CONDUIT 
American   Circular  Loom   Co., 

"Circular   Loom." 
Cole   Co..   John   R.,   "Circular 

I ni." 

RIGID  CONDUIT 
American   Circular  Loom   Co., 

"Electrod 
Elec.    Appliance   Co.,    "i 

duct."    "Loricated." 
Kierulff,     B.     F.,    Jr.    &     Co., 

"American." 
Roeblings     Sons     Co..     J.     A. 

"Navalite  " 
Cole   Co.,    John    R..    "Elcctro- 

.1, ..-(." 

UNDERGROUND  CON- 
DUIT 

Johns-Manville  Co.,  H.  W., 
"J  -M  " 

Pierson,  Roeding  &  Co..  "Fi- 
bre.' 

Roeblings  Sons  Co.,  J.  A., 
"Bituminized    Fiber. " 

Walworth  &   Neville   Mfg.  Co. 

Western  Electric  Co..  Agents 
Walworth  &  Nevill.-  Mfg 
Co. 

CONDUIT  CLAMPS 
Krantz,   H.,   Mfg.  Co. 

CONNECTORS 

CABLE    CONNECTORS 

Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &     Mfg 

Co. 
Harvard    Elec.   Co. 
Kierulff.   B.   F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL   CORD 

American  Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Pierson.  Roeding  &  Co.,  Asts. 

Elec.   Cable   Co. 
Roebling    Sons    Co.,    John    A. 
Simplex   Elec.   Co. 
Western    Electric   Co. 

LAMP  CORD 

American  Electrical  Works. 

Belden    Mfg.   Co. 

Elec.    Appliance    Co.,    "Fara- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The.    "Okonite." 
Pierson,  Roeding  <£.  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons    Co.,   John    A. 
Safety  Ins.  Wire  <S.  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.   Wks.,    "Simplex." 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 


To  Effect  Economy 
Means  to  Make 
Money 

A  Pamphlet  profusely  illustrated  with 
photographs    and     drawings,     entitled 

A  Modern  Steam  Power 
Central  Station 

tells  how  the  above  problem  was  solved 
in  one  instance  by 

Chas.  C.  Moore  &  Co. 

ENGINEERS 


INCORPORATED 


Contractors  for  Complete  Plants 


POWER 
LIGHTING 


MINING 
PUMPING 


A  request  to  any  of  the  following  offices 
will  bring  the  pamphlet 

PRINCIPAL    OFFICE 

SAN    FRANCISCO 

99  First  Street 

BRANCH      OFFICES 

LOS  ANGELES.  Trust  Bldg.  PORTLAND,  Wells  Edrgo  Bldg. 

SEATTLE,  Mutual  Life  Bldg.        SALT  LAKE  CITY,   Atlas  Block 

NEW  YORK,  fulton  Bldg.,   Hudson  Terminal 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY    2191 


OUR    SPECIALTIES    FOR    ELECTRICAL    USE 


INSULATING  TAPE 
_  ELECTRICAL  COMPOUND 
Xr.'cw°Foid«r  "Electrical  Insulation" 
THE  PARAFFINE  PAINT  CO..  San  Francisco 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION   GUARANTEED 
AGENTS     FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant  Auxiliaries 


461  Market  Street 

San  Francisco 


Centra!  Bldg. 

Los  Angeles 
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TECHNICAL  BOOK  SHOP 

lephone  III   NEW  MONTGOMERY  ST. 


THE  PRINCIPLES  AND  PRACTICE 
OF  SURVEYING 

By   C.  B.  Breed  and  G.  L.   Hosmer 

Emphasizes  c<  mmon  mistakes  occurring 
in    field    work    by   practical    examples. 
Special  chapters  on  hydraulic  and  rec- 
lamatii  n  engineering. 

Price  $3.00  Postage  Paid 

TABLES  FOR  ENGINEERING 
CALCULATION 

Second  Edition  Revised  and  Enlarged 
By  Richard  C.  Powell 

A  judicious  assemblage  of  valuable 
formulae  and  tsbles  for   electrical, 
hydraulic,    mechanical    and   civil 
engineers. 

LEATHER  BOUND        POCKET  SIZE 

Price  $2.00  Postage  Paid 

THE  STANDARD  HANDBOOK  FOR 
ELECTRXAL  ENGINEERS 

Written  and  Compiled  1  y  a  S'aff  of  Specialists 

Bound  in  Flexible    Red   Morocco 
with  Round  Corners.     1300  Pages. 
1260  Illustrations.    Sent  anywhere 
on  receipt  of  price. 

Price  $4.00  Postage  Paid 

ELECTRICAL  CONTRACTING 

By  Louis  J.  Auerbacher 

Shop  System,    Estimating, 
Wiring  Construction  Methods 
and  Hints  on  Getting  Business. 

155  PAGES.  BOUND  IN  CLOTH 

Price  $2.00  Postage  Paid 

GAS,  GASOLINE  AND  OIL  ENGINES 

INCLUDING  PRODUCER 

GAS  PLANTS 

By  Gardner  D.  Hiscox 

A  new  book  from  cover  to  cover, 
entirely  reset,  revised  and  enlarged 
to  442  pages.     Illustrated  by  351 
engravings.     16th  edition. 

Price  $2.50  Postage  Paid 

A     POCKET    BOOK     OF 

ELECTRIC  LIGHTING  &  HEATING 

By  Sydney  F.   Walker,  R.  N.,  M.  I.  E.  E.,  M.Inst. 
M.  E.,  A.  M.  Inst.  C.  E.,  Etc. 

COMPRISING 

Useful  formulae,  tables,  data,  and  particulars 
of  apparatus  and  appliances  for  the  use  of 

Central  Station  Engineers,  Contractors 
and  Engineers-in-Charge. 

With  about  300  Diagrams  and  other  Illustrations 
438  Pages,  Bound  in  Flexible  Leather 

Price  $3.00  Postage  Paid 

MODERN  ELECTRICAL 
CONSTRUCTION 

A  reliable,  practical  guide  for  :' 
beginner  in   Electrical    Construc- 
tion, showing  the  latest  approved 
methods  of  installing  work  of  all 
kinds  according  to  the  safety  rules 
of  the 

NATIONAL  EOARD  OF  FIRE 
UNDERWRITERS. 

By  Henry  C.  Horstmann  and  Victor  H.  Tousley 

Authors    of  "Modern   Wiring   Diagrams  and   Descriptions" 

243  Pages,  Copiously   Illustrated,   in   Flexible  Leather 

and  with  Rounded  Corners. 

Price  $1.50  Postage  Paid 

TELEPHONE  CONSTRUCTION 
METHODS  AND  COST 

By  Clarence  Mayer 

Formerly  Coit  Statistician  and  Facilities  Engineer 
Chicago  Telephone  Company 

APPENDIX  A 

Cost  of  Materials  and  Labor  in  Constructing 

Telephone  Line. 

By  J.  C.  Slippy,  Consulting  Telephone  Engineer. 

APPENDIX  B 

Miscellaneous  Cost   Data  on   Pole   Line  and 

Underground  Conduit  Construction. 

(Compiled  by  ihe  Editors  of    Engineering  Contracting) 

281  PAGES,  BOUND  IN  CLOTH 

Price  $3.00  Postage  Paid 

TELEPHONE    CORD 
Belden    Manufacturing   Co. 
Dean   Electric   Co. 
Kellogg   Sw'b'd   &   Supply   Co. 
Klerulff,  B.  F.,  Jr.  &  Co. 

"National.*' 
Pierson,  Roeding  &  Co..  Agts. 

Elec.  Cable  Co. 
Safety  Ins.   Wire  &  Cable  Co. 
Simplex    Elec.   Co. 
Standard  Elec.   Works.   "Sim- 

plex  •' 
Western    Elec.    Co.    "Vi.-tnr" 

CROSS   ARM   BRACES 

Benicia    Iron    Works. 
Kierulff.    B.    F..  Jr.   <S.   Co. 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant    Electric   Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mf-j    Co. 
Westghse   Elec.   &   Mfg.   Co. 

INCANDESCENT   CUT- 
OUTS 
Bryant    Electric   Co. 
D.  &.  W.   Fuse  Co. 
General  Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mf-i.  Co. 
Weber   Elec.    Co.,  H.  I  >.  Sears 

genera]  sales  agent. 
Westghse   Elec.  &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric   Co. 
D.   &    W.    Fuse   Co. 
General   Electric  Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg    Co. 
Westghse   Elec.   &   Mfg.   Co. 

DY.NAM0S 

ALTERNATING    CUR- 
RENT   DYNAMOS 
Allis-Chalmers  Co. ."Bullock." 
Fairbanks,    Morse   &   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard      Electrical     Works, 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.   Co. 

DIRECT  CURRENT 

DYNAMOS 

Allis-Chalmers  Co. ."Bullock." 

Electric   Appliance   Co.,   "Col- 

onial." 
Fairbanks.    Morse   &   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Northern    Electrical    Mfg.   Co. 
Standard      Electrical      Works, 

"E.  M.  Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.   Co. 

ELEVATORS 

Van    Emon    Elevator    Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers   Co. 

Moore  &   Co..   Chas.   C. 

Fairbanks.    Morse   &   Co. 

Henshaw-Bulkley   &   Co. 

Hunt.  Mirk  &  Co..  "Westings 
house." 

Kierulff,     B.     F..     Jr.    &     Co., 
"Arnerican   Diesel   Engine." 

Tracy   Engineering   Co. 

Westghse   Machine  Co. 

DESK  AND   BRACKET 

DIRECT  CURRENT     FANS 

Electric   Appliance   Co.,   "Col- 
onial," 

Ft.   Wayne   Electric   Works. 

General   Electric   Co..   "G.  E." 

Standard      Electrical      Works. 
"Jandus. " 

Western    Electric   Co.,   "Haw- 
thorne." 

Westghse   Elec.  &   Mfg.   Co. 

CEILING,  ALTERNATING 

CURRENT    FANS 
Standard    Elec.    Wks.,    "Jan- 
dus"   "Century." 
Western    Elec.    Co.,    "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 

CEILING,  DIRECT    CUR- 
RENT FANS 
Electric   Appliance   Co.,   "Col- 
onial." 
Standard     Elec.    Wks.,    "Jan- 
dus ." 
Western    Electric   Co.,   "Haw- 
thorne." 
Westghse   Elec.  &   Mfg.   Co. 
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PACIFIC    ELECTRIC    HEATING   COMPANY.    ONTARIO,  CALIFORNIA 

O^       Please  send  us,  express  prepaid  one  1909  model  "Hot  Point"  Iron  for  $4.00  as 
described  in  Journal  ,  without  the  "Cut-Out"  attachment. 

From 


Street- 


State  - 


By- 


We  will  pay  bill  in 
30  days  or  return 
iron.     You     to 
pay  charges. 


1909 

Model  of  the 

Pacific  Electric  Iron 

Same  type  as  the  highly  successful 

1908  Model,  but  with 

THREE    (3)    BIG    IMPROVEMENTS 

See  the  Steel  Clad  Plug;  see  the  closed-tn 

back  plate  and    stand.     Get  one  and  examine 

the  removable  element. 


See 

these 

Irons  at  the 

Chicago  Show 

(  Space  No.  8,  il 

Section  *'G"  ). 

Have  Mr.  Hollland 

explain  the  new 

"  cut-out "  attachment. 

Will  be  the  sensation. 


Get  Ready  for  1909.    Every  Central  Station  Manager  or  Electrical  Supply  Man  owes  it  to  himself 
and  to  his  business  to  test  these  two  irons.    We  make  it  easy — simply  sign  one  of  the  coupons.     We 
know  that  if  you  test  these  irons  on  your  own  lines  you  will  see  that  the   Pacific  Electric  are  the  irons 
to  use  in  1909.     Same  general  type  as  we  have  always  used,  but  with  improvements. 

Two   Models   for  1909 
the   well-known   Pacific   Electric   Iron 


Standard  Type  with   improvements 

The  1909  model  is  the  iron  we  sold  during  1903,  but  with 
three  decided  improvements  and  the  automatic  device.  Has 
the  same  heating  element  so  inserted  as  to  be  easily  remov- 
able--only  a  screw  driver  needed  and  any  one  can  do  it;  the 
attached  stand  makes  it  impossible  to  short  circuit  across  the 
terminals  or  catch  on  goods;  the  plug  is  encased  in  steel. 

Not  an  iota  of  its  effectiveness  has  been  sacrificed.  It 
heats  up  quickly,  the  point  being  hottest;  the  handle  is  always 
cool;  attached  stand  is  a  wonderful  convenience;  the  plug 
works  out  and  in  very  easily. 

Every  Pacific  Electric  Iron  is  sold  under  a  rigid  guarantee 
by  which  we  agree  to  replace  without  cost,  any  iron  defective 
or  burnt  out  in  normal  service.  And  we  live  up  to  it.  Our 
190Q  customers  will  answer  this  point  for  you. 


Jtt- 


<P 


Automatic  at- 
tachment is  not 
detachable 
Must  be  built 
into  the  iron 
Bui  break  it  with 
an  ax  and  the 
Iron  w  1 1  I  b  e 
a  standard 
"HOTPOINT" 


Same   with   Automatic  Cut-Out  applied 

The  "Hot  Point"  iron  made  a  wonderful  record  during 
1908.  This  new  model  is  bound  to  beat  it,  which  means 
practically  a  perfect  score. 

Read  this--  In  one  city  with  3000  irons  in  use  the  total  of 
irons  replaced  under  our  rigid  twelve  months  guarantee  was  22. 

Another  company  which  bought  1,100  irons  in  1907  and 
1950  irons  in  1908  writes  that  the  number  of  burn-outs  "has 
been  so  small  that  we  have  not  considered  it  worth  while  to 
keep  track  of  same." 

We  have  the  documents.  We  want  a  chance  to  "show  you. 

THE  "CUT-OUT"  ATTACHMENT 

Not  a  new  iron  but  the  tried  and  proven  Pacific 
Electric  Iron  with  the  automatic  cut-out  device  attached.  Ex- 
cept for  the  automatic  feature  it  is  precisely  the  same  as  our 
1909  model  "Hot  Point"  iron  described  above.  Remove  the 
automatic  feature  and  it  will  be  the  identical  iron,  heat 
just  as  quick,  hold  heat  just  as  long,  and  in  every  way  just 
the  same. 

This  "Cut-Out"  iron  removes  the    only    real    objection 
to  electric  irons.    It  makes  burn-outs  impossible;   it  over- 
comes all  fire  risks. 

We  say,    get    one    and    test  it.     And  if  you  do  not 
you  will  not  be  strictly  up-to-date  during  1909. 


The  "Cut  Out"  device  is 
positive  in  action.  When  the  iron 
goes  above  working  temperature  plug  is 
automatically  thrown  out.  The 
first  time  the  plug  is  put  in  the 
automatic  cut  out  is  set  and  needs 
no  more  attention  until  it  has 
been  thrown  out  again. 

It  operates  on  an  entirely 
new  principle  and  is  not  a  ther- 
mostat. While  a  novelty,  it  is 
entirely  practical  and  certain  in 
action 


PAC I FIC 
HEATING 


ELECTRIC 
CO  M P ANY 


Factories  at 
Ontario,    California 
63-65  West  Washington  St., 
Chicago 
NOTICE 

Send  orders  for  samples  to  Ontario; 
shipments   will  be  made  in  the 
order  received 


We  will 

pay   for  this 

■     iron      in     30 

days,  or  return. 

charges    to    be 

paid  by  you. 

PACIFIC  ELEC- 
TRIC   HEATING 
CO.,  Ontario,  Cal. 

Send  U3,  express  prepaid, 
one  "Hot   Point"  tron,  with 
"cut-out"   attachment,    as   de- 
scribed in  Journal  for  $5.00. 


From- 


Slreet- 


City- 


State- 


-By- 
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How  would  YO  U  /ike  to  visit 
^X^asnington  &  see  the  Inauguration? 

How  would  YOU  like  to  be  right  on  the  ground  and  see  the  man  selected 
at  the  last  election  actually  made  President  of  the  United  States? 


Tr>y"|  How  would  YOU  like  to  see  Congress  Ln  session,  sit  in  the  Senate  and 
I  J  I  House  galleries  and  hear  the  debates  and  see  all  the  prominent  figures 
L»   J  of  our  National  life? 

r»v  1  How  would  YOU  like  to  see  the  public  buildings,  grounds  and  parks  that 
I  J  I  go  toward  making  our  National  Capitol  one  of  the  most  beautiful  cities 
L»   J  in  the  world? 

How  would  YOU  like  to  take  a  day's  sail  down  the  Potomac  River  to 
cJTVlt.  Vernon,  the  home  and  tomb  of  George  Washington,  a  place  held  in 
reverence  by  every  patriotic  cAmerican? 

How  would  you  like  to  ride  through  the  Southern  part  of  the  United 
States,  up  the  Atlantic  Coast,  back  through  the  oAIiddle  West  and  across 
the  Rocky  c^VIountains  in  a  luxurious  Pullman? 

How  would  YOU  like  to  have  thrown  in  for  good  measure,  seeing  such 
cities  as  New  Orleans,  Philadelphia,  New  York  and  Chicago  and  wonder- 
ful Niagara  Falls? 

How  much  letter  would  you  like  this  if  it  could 
all  he  had  without  one  cent  of  expense  to  you? 

If  YOU  would  like  all  this,  send  your  name  to  the  Sunset  Magazine  Travel  Club, 
and  ask  for  particulars.  At  the  same  time  give  us  some  information  about 
yourself.  You  will  receive  an  immediate  reply  explaining  to  you  how  very 
easily    this    splendid    transcontinental    trip    can    be    brought    within    your  reach. 

Address    SUNSET    MAGAZINE    TRAVEL    CLUB,    Flood    Building,  San    Francisco.    California 


[?] 
[?] 
[?] 


MARINE    ENGINES 
Standard  Elec.  Works,  "Eng- 
bery." 

STEAM    ENGINES 
Allis-Chalmers  Co. 
Moore  &   Co..  Chas.   C 
Henshaw-  Bulkley   &   Co. 
Hunt,  Mirk  &  Co.,  "Westing! 

house." 
Tracy  Engineering  Co.,  The 
Westghse   Machine  Co. 

FANS 

DESK  AND  BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works. 
General   Electric  Co.,  "G.  E." 
Standard      Electrical      Works, 

"Jandus." 
Western    Elec.    Co.,    "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 

EXHAUST  FANS 

General    Electric   Co. 
Standard   Elec.   Wks.,   "M.   A. 

Co." 
Wagner    Electric    Mfg.   Co. 
Western    Elec.   Co.,   "W.   E." 
Westghse   Elec.   &   Mfg.   Co. 

FIXTURES 

CEILING,    BRACKET    AND 
DESK    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

MARINE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling    Electric   Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manville  Co.,  H.  W., 
"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw- 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES  AND 
FITTINGS 
Bryant    Electric   Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse   Wire   Mfg.   Co., 

"Union." 
D.   &   W.   Fuse  Co. 
General   Electric  Co. 
Johns-Manville     Co.,     H.     W., 

"Noark." 
Marshall    Electric   Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.  &   Mfg.   Co. 

FUSE   BOXES 

Including  Service  Boxes.  Sub- 
way Boxes  and  Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manville  Co.,  H.  W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric   Co. 

Harvard    Electric   Co. 

Pass  &  Seymour. 

Pierson.  Roeding  &  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 

Bryant    Electric    Co. 
Harvard   Electric  Co. 
Marshall    Electric   Co. 
Perkins      Elec.     Switch     Mfg. 

Co. 
Weber   Elec.   Co.,  H.   D.  Sears- 

Gen'l  Sales  Agt. 

TELEPHONE    FUSES 
Dean    Electric    Co. 
D.   &   W.   Fuse  Co. 
Kierulff.     B.     F.     Jr.     <£.     Co., 

"Sterling." 
Standard   Elec.   Wks.,  "Couch, 

&  Seeley." 
Western  Electric  Co. 
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THE  FIRST  UNDERHUNG  INSULATORS 


By  A.  S.  Kalenborn 


When  the  new  type  of  underhung,  high-tension  in- 
sulator was  introduced,  most  of  us  were  impressed  bj  the 
radical  change  from  the  old  pin-supported  type,  and.  no 
doubt,  considered  the  idea  of  underhanging  as  quite  original 
and   entirely   new. 

During  a  recent  trip  into  the  Sierras  in  the  vi  initj 
of  Lake  Tahoe,  I  came  across  the  antiquated,  almost  for 
gotten     prototypes     of     these     new     high-tension     insulators 


many 


rvative,  apparently   bitumen,  and  are  in  good  condition, 
although    they    have    been    exposed    to    the    weather    for 

years 

(  '"  the  top  .it'  ih,  enclosing  casl  iron  cylinder  ol  the 
insulator,  which,  with  the  pin,  is  heavily  galvanized,  are 
the  words,  "Brooks'  Pal  August  6,  1867."  It  seems,  there- 
tore,  that  before  some  of  its  were  horn  these  underhung 
insulator,   were   out    in    the    world    doing   an    important    work 


Fig.  1.     Western  Union  Insulator. 


One  of  these  used  by  the  Central  Pacific  Railroad  is  quite 
an  elaborate  piece  of  work,  consisting  of  three  separate 
parts,  which  are  cemented  together  with  sulphur,  and  an 
additional  iron  pin  or  spike  to  secure  the  combination 
within  the  cross-arm.  A  thin  cast-iron  cup  with  a  lug  near  the 
closed  end  was  secured,  open  end  downward,  within  the  arm  by  a 
pin,  as  indicated  in  the  line  drawing.  Within  this,  cemented  by 
means  of  sulphur,  was  an  open-mouthed  bottle  of  ulass,  and  "sul- 
phured" within  the  bottle  was  the  hook  for  holding  the  wire 
Figure  1  shows  the  arm  and  the  method  of  supporting  the 
insulator.  The  wire  was  held  without  a  tie  by  being  bent 
into  the  hook,  the  kink  formed  thereby  preventing  dis- 
placement   or    slipping.      The    arms    were    treated    with    some 


Central  Pacific  R.  R.  Insulator. 

Later    the    glass    pin-supported    insulators    superseded    these 
al    considerably   reduced   cost. 

The     other     type     of     telegraph     insulator     is      simpler, 
ler,    and    of    less    est    and    weight    than    the    first,    as    it 
is    complete    only    5    .unices,    as    compared    to     1     pound 
10    ounces    for    the    larger    one. 

This  one,  which  was  used  on  the  Western  Union  line 
along  the  wagon  road  from  Truckee  to  Lake  Tahoe,  and 
which,  ,*s  shown,  consists  of  only  two  component  parts, 
the   galvanized   iron    hook  and  a   rubber   sli  I    onto   the 

shank.     The    sleeve    being    threaded     v  wed    into    the 

under    side    of    an    arm    or    block    secured    to    a    pole    or    a    tree 
The    Truckee-Tahoe    line    was    run    through    the    forest,    and 
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small  blocks,  as  shown,  were  nailed  to  the  tree-,  the  bark 
of  which  has  in  many  instances  almost  enclosed  them  at 
this    date. 

Around  the  shank,  apparently  stamped  into  the  rubber, 
are  the  words,  "Goodyear's  Patent.  May  6,  L851,"  which 
takes  us  hack  to  the  very  early  days  of  the  telegraph,  or 
eighteen  years  prior  to  the  laying  of  the  first  transatlantic 
cable. 

Thus  we  see  that  our  "newest"  insulators  are  in  reality 
hut  a  modification  of  the  earliest  one-,  and  the  principle 
long  discarded  i-  the  one  which  solves  the  problem  of 
utilizing    extra    high    voltagi 


THE     LEGAL     STATUS     AND     RELATIONSHIP     OF 
INDEPENDENT    TELEPHONE    COMPANIES.* 


HANDLING  OPERATORS/1 


The  question  oi  operator-'  load-,  or  the  average  num- 
ber of  calls  that  an  operator  should  handle,  i-  one  which 
i-  probably  asked  oftener  than  any  other  question  pertain- 
ing to  operating.  This  question  i-  often  asked  for  cora- 
parison,  sometimes  for  information,  and  it  i-  really  one 
winch  every  one  ha-  to  answer  for  himself.  X"  one  can 
tell  another  how  many  call-  In-  operators  should  handle 
per  hour,  unless  be  i-  thoroughly  Familiar  with  the  condi- 
tions. He  can  say  about  so  many,  and  be  very  close,  but 
the  number  of  calls  which  an  operator  can  handle  ..r  the 
average  number  that  operators  are  loaded  to  for  a  busy 
hour  can  only  be  determined  by  careful  loading  and  obser- 
vation.  Conditions  govern  thi-  figure  entirely.  A  -ingle 
office  system,  straight  work,  and  a  short  reach  tvould  natu- 
rally permit  the  handling  of  in. .re  calls  by  an  operator 
than  one  where  there  is  trunking  to  do,  various  kinds  of 
service,  etc.  Further  than  that,  the  standard  average  answer- 
ing service  to  he  maintained  must  also  he  considered  where 
determining  the  average  number  of  calls  thi  operators  are 
'..  handle  during  the  busy  hour-  Operators  do  their  best 
work  when  they  are  given  ju-t  enough  to  keep  them  busy, 
and    not    so    much    that    they    are    always    rusl 

\    greal    many    methods   of    testing    operators   are    used, 

and    the}    all      •      g 1.   but    some   ari     better   than   other-   for 

the   reason   that   the)    are   more   complete   and    more   informa- 
tion can   be  gotten,  and  consequently   better  results       I  i 

-l  -.  observation  desk-,  and  all  apparatus  of  this  kind 
are  very  good  and  quite  necessary,  even  in  the  smallest 
offices,  but  they  inu-i  be  used  constantly  to  be  of  any  greal 
value.  The  operators'  error-  and  faults  are  found  out  by 
mean-  of  this  apparatus,  and  to  get  results  from  this  infor- 
mation it  i-  best,  or  at  least  quicker  result-  can  be  obtained, 
by   taking   them   up  with   the  operator   at   once. 

Too    much    attention    cannot    be    given    to    the    testing    of 
answering  This    in    itself    does    not    mean    all    that 

there    is    to    g 1    service,    but    it     goes    a     long    way    toward 

making  it  up.  Answering  tests  cannot  lie  made  too  often. 
and  to  maintain  a  good  answering  time  it  is  necessary  to 
up  the  testing  daily.  It  i-  not  necessary  that  the 
answering  time  alone  be  tested.  All  the  conditions  that  a 
subscriber  may  meet  should  also  be  tested,  and  this  can 
bi     di  tion    with    the    answering    test.      In    large 

exchanges  the  all-night  test  should  lie  kept  up  a-  well  as 
'lay  or  evening  test,  and  in  exchanges  vvh°re  this  has 
not  been  done,  or  to  those  who  have  not  had  some  experi- 
ence, the  te-ts  for  the  first  few  nights  may  lie  a  little 
surprising. 

In  a   modern   common-battery  exchange  of  any   size,   the 
inswering     time     for    the     day    and     evening    hours 
pt    under   four    seconds,    and    with    regular    test- 
ing and   good    supervision   this   can   be  done 

■  in, .a.  at  thi'  convention  of  the 
nt  Telephone  Association    Dec     MS   by  A.  J    Shai 


By   A.   C.   Lindemuth. 


Hitherto  little  attention  has  been  given  by  this  asso- 
ciation to  the  consideration  of  legal  questions  affecting 
independent  telephone  companies  as  a  whole  and  as  to  their 
relationship  with  each  other.  Individual  companies  have 
looked  after  their  own  legal  matters  in  their  own  way,  and 
naturally  their  investigation  and  concern  have  rarelj  ex- 
tended beyond  their  own  immediate  interests.  This  will 
aci  omit  for  the  hick  of  information  upon  these  broader 
questions,  the  importance  of  which  every  layman  felt,  but 
in  which,  of  course,  he  was  not  expected  to  be  versed.  This, 
too,  may  be  one  reason  why  associated  independent  corn- 
have  been  somewhat  tardy  in  asserting  their  rights 
under  the  law.  During  the  last  year  some  considerable 
investigation  has  been  given  to  these  important  legal  propo 
sitions,  and  Steps  have  been  taken,  or  are  about  to  be  taken, 
which  will  result,  I  apprehend,  in  ascertaining  and  making 
known    more    clearly    the   relative    right-,   duties,    and    liabilities 

of   independent    teh  ompanies   for   the   benefit    ol    all 

It  i-  impossible,  of  course,  in  a  short  paper  like  this  to 
consider    many    of    these    questions,    "r    '"    discuss    them    at 

much  length  \t  most,  I  can  only  hope  to  plainly  and  con- 
cisely present  a  few  important  and  interesting  points.  Nor, 
at  this  time,  shall  1  cite  the  decision-  in  support  of  them, 
although  many  of  the  propositions  have  been  briefed,  and 
authorities  thereon  fully  collected,  and  tabulated  for  ready 
reference  when  occasion  arises 

Interests   Involved   in    the   Operation   of   a   Telephone    Plant 
And  Their   Reciprocal   Rights  and   Duties. 
In    the    operation    of    i  ■■iiimercial     exchange,     three 

interests  are  involved,  which  have  reciprocal  legal  right-  and 
duties.  These  three  interests  are  the  management,  the 
;tor,  .and  the  public.  There  is  -till  a  fourth  interest, 
ami  an  important  one  with  respect  to  independent  telephone 
companies,   which    1    sh;  -    as   a    separate   proposition, 

namely,    the    legal     relation-hip    between  d    or    con- 

fident companies. 
It    is   the  law   that    the   officers   and    -  who   consti- 

tute  the   management   or  administrate     sid  thi     business 

a   righi   to   in-!    compensate  n rendered,  and 

■urn   therefor  they  owe  a  legal  duty   to  the   investor  and 
the   public   to   give   the   company   their   best    skill   and   efforts, 
and    tin-    mean-    that    the    most    efficient    results    shall    be    at- 
!    at    the   least    possible   cost.     Thi-   rule   of   law   applies 
equally    to   the    management    of   the   comp  ffairs    in    all 

it-     branches,     whether     purely     administral  >r     whether 

relating  to  the  physical  property,  such  as  maintenance, 
operation,  or  construction.  High  efficienc)  conomically 
attained  is  their  legal  bounden  duty,  and  their  right,  fair 
compensation. 

The  investor  who  furnishes  the  capital  with  which  to 
construct  and  develop  the  utility  for  the  public  conveni- 
ence i-  by  law  entitled  to  the  security  of  his  investment 
and  a  fair  return  thereon.  Too  often  the  investor  is  re- 
garded by  the  public  in  an  unfriendly  attitude,  There  is 
neither  ground  for  nor  benefit  to  be  derived  by  any  one 
from  this.  Without  capital,  public  utilities  cannot  be  con- 
structed, and  without  them  modern  business  conditions 
could  hardly  go  on;  therefore,  the  safety  of  the  investment 
must  be  absolutely  assured,  and  the  return  thereon  reason- 
ably adequate  to  attract  capital.  If  the  people  are  to  have 
these  utilities,  the  interest  of  the  investor  must  be  consid- 
ered in  the   fixing  of  rates 

In  all  legal  controversies  upon  the  question  of  rates  the 
right    of    the    investor    to   a    fair    return    on    his    investment    is 
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considered  and  fully  recognized  by  the  courts,  as  it  should 
be.  And  so,  in  States  where  the  authority  to  fix  rate-  is 
vested  in  utilities  commissions,  the  same  rule  of  law  is 
applied  in  the  determination  of  what  a  reasonable  rate 
should  be. 

The  public,  under  the  law.  have  a  right  to  the  best  pos- 
sible service,  and  owe  a  duty  therefor  to  pay  a  reasonable 
rate.  The  service,  of  course,  is  dependent  upon  the  kind  of 
plant,  the  state  of  repair  in  which  the  same  i-  kept,  and 
the  efficiency  of  operation.  The  character  and  cost  of  con- 
struction should  be  adapted  to  the  size  of  the  town  or  city, 
the  ability  of  the  people  to  pay  for  telephone  service  and 
such  as  will  justify  the  investment.  The  law  would  not 
expect  or  require  the  same  degree  of  efficiency  in  service 
in  small  town-  and  villages  as  it  would  in  larger  towns  and 
cities,  unless  a-  a  practical  proposition  such  efficiency  could 
be  obtained  with  simpler  and  less  expensive  equipment 
too,  the  law  would  regard  as  unreasonable  and  thi  • 
would  not  enforce  a  regulation  on  the  part  of  a  town  or 
Milage  requiring  a  telephone  company  to  put  in  underground 
conduit  or  other   expensive   construction 

The  Relationship  of  Independent  Telephone  Companies  with 
Respect  to   Each    Other. 
The  relationship  of  independent   telephone  compan 
their     connecting     independent      telephone      companies 
other  associated   interests    has   never,  in   my  judgment,   been 

ful'y  underst i  ,,.,|      xhe  use  of  the  word  "senti 

ment"  to  indicate  tin-  relationship  i-.  it  seems  to  me,  a 
mild   expression   for  the   mutual  m   existinj 

them      There    i-.    it    i-    trm  ntiment"    in    maintaining 

independeni     relations    when    once    assumed,    and    a    moral 
obligation    also,    but    there    i-     something     more    than     this 
There    i-.    in    my    opinio,,,    a    legal    duty    and    liability.      NTo 
sound     business     man     would     undertake     to     run     a     business 
on   sentiment   alone,   no,-   would   he  admit    sentiment    to  enter 
a-  a  material   factor  in   the  ownership  or  control  of  the  busi- 
ness   propertj       The    telephone    business,    while    poss. 
many    peculiarities,    should    be    no    exception    in    tin-    ; 
and  in   treating   the   relationship   existing    between   independ 
ent  comp  a-  a   sentimental  one.  we  have     ,v<  i  ooked   the 

stronger  and    more   practical   obligation,   and    thus    materially 
weakened    our    position.      This    mistaken    idea    ha-    fun 
an    easy    excuse    for    certain    independeni     companies    which 
have   d, -regarded   their  legal   obligations    to   the   other   inde- 
pendent companies,  and  connected  up  with  the  rival   -•> 

and    for   any    who   may    he    considering    -u.h    a    connection. 

Tin-    relation    of   o„e    independeni    company    to    it-    con- 
necting  independent    companies    constitutes    an    implied    ion 
tract    whose    breach    involve-    not    only    had    business    faith, 
but    also,    as    I    believe,    a    legal    liability        In    fixing    the 
status  of  connecting   independent   companies   with    respect   to 
each    other,    four   elements   are    to    he    considered. 

The  relationship  of  the  independent  company  (1)  to  the 
charter  granting  power.  (2)  to  it-  subscribers,  (3)  to  its 
security  holders,  and  (4i  to  its  connecting  independent 
c  impanies. 

When  practically  every  independent  telephone  company 
was  organized,  it  was  organized  and  held  itself  out  to  the 
public  as  an  independent  company  in  competition  with  its 
rival  system.  Thi^  was.  as  a  rule,  plainly  made  manifest 
in  the  articles  of  incorporation,  the  ordinances  and  fran- 
chises, the  literature  and  advertisements,  by  the  public 
declaratii  in  - 

1.  \\  hen  it  procured  it-  franchise  from  the  charter- 
granting  power,  whether  from  the  State  or  municipality,  it 
procured  the  same  mainly  upon  its  representations  that  it 
was  an  independent  company— that  is,  independent  of  the 
then  existing  company— and  was  organized  ami  intended  to 
be  operated  in  opposition  to  and  in  competition  with  such 
exi-ting  system,  hi  fact,  this  was  the  main,  if  not  the  - 
consideration  for  the  grant.  In  granting  the  franchise.  tin- 
State    or    municipality    had    in    contemplation    the    establish- 


ment ot  a  competing  telephone  system.  The  reduction  in 
rates,  the  limitation  in  the  term  of  the  franchise,  the  pro- 
visions tor  improved  and  increased  telephone  facilities, 
almost  universally  appearing  in  the  grant  indicate  this,  and 
m  perhaps  the  majority  of  cases  there  was  inserted  a 
specific  clause,  absolutely  prohibiting  the  assignment  of  the 
rights  thereunder  to  any  exi-ting  or  competing  company 
without   the    consent    of    the    charter-granting    power 

But  even  if  not  in  any  manner  expressed  in  the  grant. 
it  was  a  matter  of  general  notoriety,  provable  in  a  court  of 
law  by  acts  ami  declarations  at  the  time  the  franchise  was 
asked  for  and  obtained,  that  the  main  consideration  there- 
tore  wa-  to  secure  to  the  people  the  benefits  of  competition 
in  telephone  service.  What  the  telephone  condition-  were 
in  the  United  State-  prior  to  the  origin  and  development  of 
the  independeni  movement  have  been  so  often  told  and 
are  t0°  well  known  to  need  repetition  here.  It  i-  sufficient 
to    saj    that    the    telephone    business    was    in    the    hand-    of   a 

monopoly,    the    rate-    were    exorbitant,    the    -eiwiee    [ r.    the 

company    exclusive   and   unprogressive.   and    the    treatment    of 
the    public    by    it    arbitrary,    dilatory,    and    discourteous.      The 
independent   movement   wa-  general   throughout  the  country. 
ture   of   the   times   on   the   necessity   and   cause 
its    existence    would    till    many    volumes.      The    impelling 
motive   in   all   the-.'   grants   of   franchise  and   telephone   privi- 
to   independent    compan,'.'-    wa-   competition. 
A    de-in-   to    secure   to   the    people   by   ami    through    com- 
petition,   the    benefits    of    reasonable    rates,    -uperior    service, 
the     stimulation     of     rivalry     in     invention,     improvement     in 
equipment,   and    perfection   in    the   art    of   its    operation;   also 
a    ,ar&e    ,!'  ent    of    the    field    and    a    greater    extension 

ot    telephone    facilities    to    the    residential    and    outlying    dis 
triers    of   cities    and    tow,,-,    villages    and    rural    communities, 
and   all    the   other    benefits    which    naturally    flow    from    com- 
petition      But    tor    these    the    gram    would    undoubtedly    nol 
have  been  made.     The  city  council  or  town   board  would   not 
have   given   another  and  additional    franchise    to   the   existing 
company,    which    already    ha. I    one    plant    in-tailed,    for    with- 
out   competition    no    substantial    benefit-    could    have    flowed 
from    -uch    grant       In    fact,    ho, ,d-    were    exacted    from    many 
independent     companies    that    actual    work    should    be    begun 
within    a    certain    time,    and    great    caution     was    taken    that 
such   franchises   should   not   he   left   open   to   become   the  sub- 
:    of   barter   and    trade    with    the    rival    system.      And    what 
a,i-    the   purpose   of   all    this    if   not    to   make   sure   that   com- 
petition   wa-    not    only    to    |,,.    established,    but    to    be    main- 
tained?     Independence    and    competition    were    therefore    in- 
delibly   impressed    upon    their   charter-,    and    gave    legal    sig- 
nificance  to   their  relationship   to   the   charter-granting    body 
Hence    the   relationship   of  the   independent    company   to 
municipal     corporation,     or     franchise-granting     power. 
tituted     not    a     mere    sentiment,    but    a    contract    either 
express    or    implied    and    enforceable    in    law     and    was    based 
upon    competition    as    the    main    consideration    for    it-    estab- 
lishment. 

J  he    benefit    of    competition    was    a    very    important    and 

valuable    consideration,    not    only    adequate    to    support    the 

grant,    hut    irn  by    the    one    without    the    consent    of 

other.      It    is    both    law   and    reason    that    that    which    was 

fii       consideration    for   the   public    rights   and    privT 
[red,    cannot     be     set    aside    or    avoided    at    the    will 
pleasure    of   the    telephone    company. 

When  the  independent  company  -..In  ited  and  pro- 
cured subscribers  to  it-  exchange,  it  did  so  holding  itself  out 
and  representing  itself  as  an  independent  company  in  com- 
petition with  the  old  company  In  doing  ;o  it  created  a 
legal  obligation  between  itself  and  the  subscriber  to 
maintain  itself  Invariably  it  offered  reduced  rates,  better 
service,  fairer  treatment,  and  its  connections  as  a  part  of 
the  independent  system  as  inducements  for  their  patronage, 
and  these  were  the  very  expressions  of  competition  and 
the    very   benefit-    to   flow   therefrom. 
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The  telephone  patron  has  a  dual  protection  for  his  rights 

and    interests    in    the    company's    service:    his    interests    as    a 

citizen,    which   are    represented   by   the   municipality   or   town 

board,   and   the   other   by   his   individual    contract,   express    or 

implied,      Under   his   individual   rights,   the   independent   com- 

cannot     lawfully     substitute     another     and    a    different 

e    from    that    expressly    or   impliedly   contracted    for.   or 

wise   vary  its  obligations  to  its   subscribers  without   his 

3  When  the  independent  companj  placed  its  securities 
on  the  market  and  sold  its  stock  or  bonds,  it  did  so 
avowed  independent  company,  in  competition  with  the  old 
and  existing  company.  Even  if  no  positive  or  direct  repre- 
sentation  were  made  at  the  time,  the  purchaser  knew,  of 
had  a  legal  right  to  take  notice  of.  the  public  acts  and  decla- 
rations  of  the  company  and  those  in  control,  and  was  lik<- 
wise  hound  to  know  the  nature  and  obligation  of  the  grant 
and  the  interests  of  the  public  in  the  maintenance  of  com- 
petition. The  relationship  to  an  implied  contract  of  the 
company  with  the  charter-granting  power,  the  subscribers, 
and  the  connecting  independent  companies  were  facts  of 
which  the  security  purchaser  was  bound  to  take  knowledge, 
and  he  took  his  securities  subject  to  their  pre-establi 
rights. 

On  the  other  hand,  if  this  independent  status  and  rela- 
tionship so  openly  assumed  and  avowed  by  the  company 
imparted  strength  and  value  to  the  securities,  the  security 
holder,  whether  stock  or  bond  owner,  has  a  legal  right 
ive  that  status  and  relationship  maintained,  unless 
altered  by  law.-  This  right  has  not  to  my  knowledge  been 
ted  in  any  instance,  yet  when  security  holders  begin 
to  realize  that  their  stocks  and  bonds  may  become  im- 
periled by  the  surrender  of  the  independent  company  to 
it*,  rival  ami  the  destruction  of  competition,  he  will  no 
doubt    he    heard    from    in    the   court-.. 

The  interests  of  the  minority  stockholder  are  now 
to  be   tested  in   the  Dubuque,    lo.  and   there  is  ample 

support  in  law  for  the  protection  of  his  rights  by  appeal- 
0  the  courts  to  prevent  the  independent  company  from 
deserting  its  independence  and  destroying  competition  by 
.m  illegal  merger,  and  thereby  depreciating  or  destroying 
the  value  of  his   stock 

In   my  judgment,   when   an   independent   company,   having 
held    itself    out    and    represented  i    he    an    independ- 

ent company,  in  competition  with  the  old  or  opposition 
company,  secure-  its  franchises  under  such  representations, 
sells  its  securities  under  such  representations,  then  connects 
up  with  other  independent  companies  as  a  part  of  the 
in.li  j  j  stem,    the    connection    of    the    one    company 

is    a    g 1    consideration     for    the    connection    of    the    other, 

and  there  is  thus  created  an  implied  contract  and  a  legal 
lion  to  maintain  the  independent  and  competitive 
status,  and  a  legal  liability  when  such  obligation  is  violated, 
and  this,  in  my  opinion,  i,  true  even  in  the  absence  of  an 
express    or    exclusive    contract 

There    is    a    familiar    rule    of    law    in    relation    to    partner- 
ships  that  i   himself  holds      -        partner,  allowing   his 
name    to    '                  on    the    signs    and    stationery    of    the    firm, 
ipeel    from    denying    his    relation, hip    and    i-    liable    for 
debts,    even    though    he   is   not   a    partner   and    has 
dollar    o  -t     in    the    firm.       So,    too.    when    one 
party   grant-   a    license    to   another    to    build    certain    construc- 
nises     for    certain     purposes,    and    on     the 
license    and    in     pursuance    thereof    enters 
racts   and    incur-    expenses    on    account    thereof,    the 
rty   owner   may   revoke   such    license,   but   he   must   make 

en    though    the    license 
ratuitous 

jous    to    these    principles 

lit  -.    in    in}-    opinion,    to    the    connections    of    inde- 

i    companies    wit'  ther   as   a    part    of, the    inde- 

ystem       When    a    party    holds    himself   out    or    rep- 


resents  himself  to  be  in  a  certain  state,  relation,  or  condi- 
tion whereby  the  other  party  deals  with  him  upon  the 
faith  and  credit  of  such  pretensions,  and  incurs  obligations 
or  expenses  on  account  thereof,  the  first  party  is  estopped 
from  denying  such  state,  relation,  or  conditions,  and  is 
legally  bound  to  maintain  the  same  or  respond  in  damages 
for   an    infraction    of   such    legal   duty. 

Therefore,  when  an  independent  company  connects  up 
with  another  independent  company  as  an  independent  com- 
pany in  competition  with  their  common  rival,  as  indicated 
ami  a  luisine-s  i,  built  up  between  them,  then,  in 
my  opinion,  they  are  hound  in  law  to  maintain  such  rela- 
tion or  stand  liable  in  an  action  for  damages  for  a  breach 
of  such  implied  contract.  The  position  of  an  independent 
company  as  an  independent  competitive  company  and  as 
an  integral  part  of  the  independent  system  with  its 
independent  connections  and  business  relations  is  a  valuable 
consideration  to  support  such  an  implied  contract,  and  con- 
stitute an  important  asset  whose  value  can  hardly  be  realized 
by  one  not  conversant  with  the  telephone  history  and  the 
nature    of    the    telephone    business. 

That  an  exclusive  contract,  that  i-.  a  contract  for  inde- 
pendent connections  only,  and  the  delivery  of  the  entire 
business  of  the  one  company  for  the  territory  of  the  other, 
exclusively  to  the  other  company,  for  a  term  definite,  is 
a  valid  and  binding  contract  enforceable  in  law.  has  now 
been  decided  in  four  of  the  lower  courts:  by  Judge  Mat- 
thias, of  the  Court  of  Common  Pleas  of  Van  Wert,  Ohio, 
on  ("),t  !:.'.  I '.ins.  in  the  case  of  the  United  States  Tele- 
phone Company  vs.  the  Middle  Point  Home  Telephone 
Company:  by  Judge  Qtiayle,  of  the  Common  Pleas  Court 
of  Allen  County.  Ohio,  on  the  28th  clay  of  July.  1908,  in 
the  case  of  the  United  States  Telephone  Company  \  s.  The 
Delphos  Telephone  Company;  by  the  Supreme  Court  of 
Wayne  County.  Mew  York,  on  the  14th  daj  of  September. 
1908,  in  the  case  of  Wayne-Monroe  Telephone  Company 
\-  Ontario  Telephone  Company  and  the  Empire  State 
Telephone  &  Telegraph  Company:  also  in  a  much  earlier 
decision  by  the  Wabash  Circuit  Court  of  Wabash  County, 
na,  rendered  on  the  5th  day  of  May,  190fi.  in  the  case 
of  The  North  Manchester  Telephone  Company  vs.  The 
I'el  River  Valley  Telephone  Company.  In  no  case  has 
there    been    a    decision    to    the   contrary. 

In  tin  51  -i  -  the  rival  company  set  up  the  plea  that 
such  exclusive  contracts  were  in  restraint  of  trade  and 
tended  to  create  a  monopoly  and  were  therefore  void.  But 
the  curts  held  that  such  exclusive  contracts  when  not 
made  between  competing  systems  were,  in  fact,  an  aid  of 
competition,  and  perfectly  valid.  It  is  manifest  that  this 
must  be  so,  for  the  very  purpose  of  such  exclusive  con- 
tract- for  connecting  up  and  interchanging  business  between 
independent  telephone  companies  was,  and  i-.  to  build  up 
and  maintain  an  organized  system  in  commercial  rivalry 
with  the  monopolistic  system.  There  could  be  no  real  and 
effective  competition  under  universal  connections.  Hence 
the  court-  could  not  have  decided  otherwise  on  principle, 
and  the  decisions  of  the  courts  in  these  cases  are  so  well 
supported  by  analogous  authorities  that  I  have  no  doubt 
they    will    be    sustained   by   the    higher   courts 

Telephone  Companies  Common  Carriers. 

While  a  telephone  company  is  not,  in  the  strictest  and 
most  comprehensive  sense  of  the  term,  a  common  carrier, 
it  is  now  fairly  well  settled  by  the  authorities  that  tele- 
phone companies,  like  telegraph  companies,  are  "Common 
Carriers  of  News,  Messages,  or  Intelligence."  They  are 
not  subject  to  the  extraordinary  limitations,  obligations, 
and  responsibilities  imposed  by  law  upon  railroads,  express 
companies,  and  other  well-recognized  common  carriers,  nor 
are  they  insurers  of  service,  as  are  some  other  common 
carriers,  nevertheless  their  commercial  status  is  so  similar 
to  other  common  carriers  that  they  are  regarded  in  law 
and    treated    by    the    courts    as    common    carriers    of    news. 
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The  decisions  giving  to  telephone  and  telegraph  companies 
this  legal  position  are  now  so  numerous  as  to  take  the 
question   beyond   the   field   of  controversy. 

Telephone  Companies  Also  Public  Service  Corporations. 

Telephone  companies  are  also  public  service  corpora- 
tions, otherwise  designated  as  "quasi-public  corporations" 
or  "public  utilities";  that  is,  their  duties  are  of  a  public 
nature,  although  they  are  organized  for  private  gain,  and 
their  stock  and  property  are  private  possessions.  They 
are,  therefore,  neither  wholly  public  nor  wholly  private, 
but  partake  of  the  nature  of  both,  hence  the  term  "quasi- 
public"  as  applied  to  them.  Being  created  for  a  public  use, 
they  are  clothed  with  the  extraordinary  powers  of  eminent 
domain,  that  is,  the  right  to  condemn  private  property  to 
carry   out    the   purposes   for   their   existence. 

As  to  Duties  of  and  Physical  Connection  between  Telephone 
Companies. 

Telephone  companies  being  common  carriers  and  pub- 
lic service  corporations,  they  are  therefore  charged  with 
certain  duties  to  the  public.  They  must  exercise  due  care, 
skill,  and  diligence  in  the  selection  of  all  their  equipment, 
tools,  and  appliances  for  the  purpose  of  rendering  good 
and  efficient  service  and  safeguarding  the  public  and  their 
employees  from  personal  injury  and  their  property 
damage.  They  must  also  exercise  such  due  care,  -kill,  ami 
diligence  in  the  selection  of  their  employees  and  in  tin- 
construction,  maintenance,  and  operation  of  their  telephone 
system  to  the  same  end  of  safety  and  efficiency  0 
however,  to  the  delicacy  of  electrical  apparatus  and  its 
susceptibility  to  disturbance  and  interference  by  the  natural 
elements  and  other  uncontrollable  causes,  they  are  not  held 
in  law  as  insurers  for  the  safe  and  accurate  transmission  of 
messages,  nor  to  that  efficiency  and  continuity  of  service 
that   may   be    required    of   other    similar    corporations 

But  it  is  not   my  intention   here   to   go  into  a   considera 
tion   of   these   questions   of  corporate   liability,   but   rather    to 
discuss     the     broader     questions     affecting     the     independent 
telephone  business   as   a   whole. 

As    such    common    carriers    and    public    service    corpora 
tions,     telephone     companies     are     subject     to     an     important 
rule    of    law    governing    all    like    corporations;    that    is.    they 
are  bound  to   serve   the   public   with   impartiality.     They   may 
classify   the    service   according    to    quantity    or    cost    of    mt\ 
ice,    or    by    any    other    reasonable    distinctions,    for    the    pur- 
pose   of    graduating    rates,    hut    their    service    must    be    open 
to  all.      They    must   furnish   instruments   and    service    without 
discrimination    to    all    who    are    willing    to    pay    the    ch; 
and  abide  by  the  company's   rules  and   regulations. 

Under  this  law,  one  telephone  company  may  be.  and 
undoubtedly  is.  bound  in  the  ordinary  course  of  business 
to  furnish  another  telephone  company  with  one  of  its  tele- 
phones in  the  other's  office  or  exchange,  and  render  it 
service  in  the  ordinary  business  way  subject  to  the  rea- 
sonable rules  and  regulations  of  the  companj  furnishing  the 
service,  the  same  as  an  individual,  or  to  a  telegraph  com- 
pany or  other  class  of  business;  but  such  telephone  com- 
pany could  not  be  compelled  to  furnish  its  instruments  and 
service  to  a  rival  company  to  be  used  in  competition  with 
itself,  either  connected  up  or  disconnected  with  its  own 
system,  nor  in  a  special  way.  to  its  detriment.  The  latter 
is  another  and  a  very  different  proposition  from  the  former 
and  is  not  embraced  within  the  principle  of  discrimination 
nor  under  the  duties  of  common  carriers  or  public  service 
corporations. 

Nor.  under  the  law  as  it  now  exists,  can  one  telephone 
company  lie  compelled  to  connect  up  and  interchange 
business  with  a  competing  company.  As  stated  by  the 
court  in  one  case,  the  duty  of  a  telephone  company  "is 
to  the  public  and  not  to  another  and  competing  common 
carrier.  One  common  carrier  cannot  demand  as  a  right 
that  it  be  permitted  to  use  a  rival  common  carrier's  property 


for  the  benefit  of  its  own  business."  Another  court  has 
said  that  "one  telephone  company  cannot  be  forced  to 
afford  the  facilities  which  it  has  provided  for  it-  own  busi- 
ness to  its  rival  to  be  used  in  competition  with  itself"  Still 
another  court  has  decided  "that  a  reasonable  construction 
of  the  law  does  not  require  a  telephone  company  to  furnish 
to  another  company  connection  with  its  system,  to  be  used 
by  the  latter  as  a  part  of  its  own  system,  upon  payment  of 
the  ordinary  subscriber's  tariff"  That  the  courts  have  no 
power  to  enforce  physical  connection  and  interchange  of 
business  between  competing  telephone  companies  is.  in  my 
opinion,  well  established  by  the  authorities.  In  the  language 
of  the  court  in  the  Express  Company  case,  "the  regulation 
of  matters  of  this  kind  is  legislative,  not  judicial."  To  what 
extent  this  legislative  power  exists,  the  court,  however, 
expressly   stated   "that   it   did   not   undertake   to   decide." 

That  a  telephone  company,  being  a  public  service  cor- 
poration, clothed  with  the  power  of  eminent  domain  and 
subject    to    many    of    the    duties    of   common    carriers,    is    sub- 

ienl  to  legislative  control,  cannot  he  questioned  Such 
legislative  control,  however,  cannot  invade  constitutional 
rights  The  national  Congress  or  State  Legislatures  may 
exercise  their  police  [lowers  over  telephone  companies  and 
maj  regulate  them  in  the  interest  of  the  public  welfare, 
but  .always  within  constitutional  limitations.  The  public 
health  and  public  safety  and  the  public  convenience  may 
bi      subserved    by    legislative    enactment,    though    not    to    the 

nt  oi  overturning  vested  rights  or  confiscating  property. 
The  language  of  the  court,  in  a  case  at  hand,  states  the 
isitions  plainlj  "The  only  limitation  upon  the  1.  di- 
lative power  is  that  the  duty  imposed  must  relate  to  a 
mailer  which  is  within  the  domain  and  properly  a  sub- 
ject of  p., lice  regulation,  and  must  be  reasonable  in  its 
requirements."  Telephone  companies  may  b<  compelled  to 
adopl  certain  safeguards  and  appliances  to  protect  the 
public  from  accidents,  telephone  rate-  may  he  regulated 
within  certain  limits,  messenger  service  may  he  required 
for  public  convenience,  but  the  propert}  and  servio  ol 
one  telephone  company  cannot  be  taken  from  it  and  turned 
over  to  its  ri  \  a  I  without  due  process  of  law  and  just  com- 
pensation   under    the    constitution 

Act  of  the  constitution  of  the  United  States  provides: 
"No  person  shall  be  deprived  of  life,  liberty,  or  property 
without  i\uv  process  of  law;  nor  shall  private  property  be 
taken    for   public   use    with, mi    just   compensation." 

That  the  property  of  .,  telephone  company  used  in  giv- 
ing service  to  the  general  public  for  hire  is  devoted  to  a 
public  use  within  the  meaning  of  the  constitution,  is  well 
established  by  the  authorities,  both  State  ami  federal,  and 
therefore  can  no  longer  be  a  subject  lor  discussion  The 
onl'(  question  then  remaining,  and  which  has  not  been 
decided,  is:  "Does  a  law-  enforcing  a  physical  connection 
of  the  wires  of  competing  telephone  companies  and  com- 
pelling them  to  interchange  business  constitute  a  taking 
private  property  within  the  meaning  of  the  constitu- 
tion of  the  United  States?"  That  the  property  of  a  tele- 
phone company,  though  devoted  to  a  public  use.  is  pri- 
vate property,  I  have  already  stated,  and  is  equally  well 
settled    by    the    decisions        [s    there,    then,    a    taking' 

Such  a  taking  does  not  necessarily  mean  a  deprivation 
oi  ownership  or  control  over  the  property;  but  an  appro- 
priation  of  the  Use  of  the  property  of  the  one  by  the 
Other,  either  in  whole  or  in  part,  without  the  consent  of 
the  owner,  may  also  constitute  a  taking  under  the  law. 
1  et  us  see  what  an  enforced  physical  connection  and  inter- 
hange   i  >f  business   mean-. 

Compulsory  physical  connection  involves  an  entrance 
upon  the  pole  line,  conduit,  or  right  of  way  of  one  com- 
pany by  the  rival  company;  it  means  the  actual  cutting  of 
the  wires  of  the  one  company  by  its  competitor,  and  the 
actual  welding  or  uniting  of  the  competitor's  wires  thereto; 
or,    in    place    of   this,    it    means    an    actual    entrance    upon    the 
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the  one  company  by  the  rival  company  and 
ol  its  wires  into  and  upon  the  distributing 
frame  and  switchboard  of  the  other  company,  with  sep 
arate  drop,  fuses,  and  appliances  to  accommodate  that 
particular  circuit.  In  either  case  it  constitutes  an  actual 
physical  entrance  upon  the  private  right  of  way  or  prem- 
ises of  the  one  company  by  the  other,  and  the  physical 
fastening  of  the  one  company's  property  to  that  of  the 
otiu-r       This    certainly    would    constitute    a    taking    posses 

si f.    and    therefore    a    legal    taking    of.    the    property    of 

tin-    one    company    by    the    other    to    its    own    use.      Hut    conn- 
ection    alone     would     he     of    no    avail     without 
compulsorj     interchange    of    business.       This    involves     still 
It    mean-    not    only    the    use    of    the    pole    line,    wire. 
drops,    fuses,    and    other    physical    property    taken,    hut    also 
tin-    appropriation    and    use    of    the    same   and    a    continuous 
trie     current,     the     service-     of     the     operators,     and,     in 
addition     thereto,     access     to     the     individual     telephones     of 
all     subscribers,     who     tire     under     contract     with     that     com- 
pany,   and    whom    the    company    ha-    been    under    consider- 
able    expense     to     procure,    and     which     constitute     its     most 
valuable    asset.       It    mean-    also    the    burdening    of    the 

and    switchboard    of    the    .me    company    with    the    business 
of  the   other  and   the   necessarj    interference    with    the   busi- 
ness    of    Mich    company:    for    while    the    line-    are    busy    with 
the    one     thej    cannot    he    used    by     the    other,    ami    an 
effectually   barred   to   the   owner  a-   .1    stranger   would    be   to 
the    property    of    another.      It    such    devotion    of    the    private 
:t\    of   one    to    the    use.    benefit,    end    profit    of   another, 
and    a    rival    in'  competition    with    it-elf,    doe-    not    constitute 
a    taking    of    property    within    the    sense    of    the    constitu 
it   is  inconceivable   what   would  constitute  such  .a   taking  out 
side  of  .actual   larceny 

In  three   State-.    1    believe,  the   Legislatures  have   - 
authorizing    enforced     physical    connection     and     inter- 
change   of    business    between    telephone    companies       In    at 
ka-t  one  of  the-e  State-  tin-  legislative  enactment  is  ba 
up    by    a    constitutional    provision,    hut    in    neither    State    h.as 
the    statute   been   attempted   to   he   enforced    or   it-   constitu 
tionalitj     been    tested    in    the    court-       Aside    from    the    con 
stitutional    objection    above    raised,     1     doubt    whether    such 
a    law    would    be    valid    ami    enforceable    b 
telephone    companies       For    the    rule    of    law    is    well    estab- 

■'..  I   think,  that   where  the  policy  of  the    State 
to    monopolies,    such    a    I;  uld    have    to    be    restricti 

telephone    companies    not    in    competition    with    each    other. 
In    othei     words,    the    law    authorizing    such     physical    con- 
nection  and   interchange   of   business    would   h, 
in   the  light   of  and  in  connection   with   the  expressed   avowed 
)     of    the    State,    and    bi  ICted    in     such    a     way    as. 

:    not    destroj     Ci  impetitii  in    and    create    1  >r    I 
a    monopoly. 

In    two    or    three    railroad    cases    law-    have    been    held 

valid   enforcing  the  construction   of  connecting    -witches   and 

tin    exchange    of    freight    between    intersecting    railroads;    but 

ipears    to   me    that    this    condition    is    essentially   different 

from     that     of     two     con  local     telephone     exchanges 

nil'   territory,  and   whose  main  asset  and 

111   trade   i-   their   system   of   subscribers   and   their  rival 

ting    exchanges       What    might    be    a    reasonable 

with    respect    to   intersecting   railroads    would   certainly 

be    unreasonable    if    applied    to    telephone    companies,    ami    a 

alysis   of   the   authorities   will,   in    my   opinion,   bear 

n  t  e  n  t  i  o  n 

Illegal   Mergers  and   Combinations. 

Illegal     lie  nd     combination-    of     competing    tele- 

phone made  the  subject   of  a   former  address, 

and    it    is    not  to   go    into    the    matter    here.      Since 

question   have  been  investigated,  the 
authorities    collected,    and    in    pursuance    with    the    con- 
reached     thereon,     several     important     actions    have 


been  commenced  in  the  courts,  and  other  steps  taken  toward 
the  undoing  and  nullifying  of  the  effect  of  these  unlaw- 
ful  combinations  and   bringing    violations  of   the   law  of  this 

kind   to   the   notice   of  the   proper  authorities. 

Many  important   legal   questions   are   still   unsolved    that 

should  be  thoroughly  investigated  and  determined  for  the 
good  of  the  general  cause.  \'o  doubt,  too,  during  the  com- 
ing winter  many  bills  will  be  introduced  in  the  legislatures 
of  the  various  States,  injuriously  or  beneficially  affecting 
the  independent  telephone  interests,  that  should  have  the 
constant  and  skillful  care  of  the  association  The  law  as 
11  mux  exists,  if  fully  and  persistently  invoked,  will  sustain 
the  integrity  of  the  independent  system — the  most  beneficial 
and   popular  telephone  service  in  the  land. 


CABLE    TO     BRAZIL. 


Consul  b  E      \11de1-011.  of    Rio  de  Janeiro, 

advises  that  the  proposed  concession  to  German  interests  from 

Goverment  of   Brazil   for  the  laving  of  a  new  telegraph 

between    Brazil    and    Europe    and    South     Africa,    which 

has  been  pending  fot   something  ovet   a   year,  ha     finally  been 

granted  by  the  Brazilian  Government. 

n ncession    is   made   to   the    Felten   und    Guillaume- 

Lahmeyerwerke      \  -   sellschaft,    of     Mulheim     on     the 

Rhine,    in    a    presidential    decree,    effecti    1        '       ber    2?        \ 
1-    to    be    laid    from    either    1 'ernambneo    or    Maceio    in 
1,  to  Teneriffe   Island,  and.  in  connection  with  arrange- 
ments to  he  made  with  the  South  American   Cable  Company, 
if    Africa.    Ida-  concession  i-  granted  with- 
out   time    limit,    except    that    the    cable    must    be    in    op, 'ration 
within    three    years        The    company    is    to    pay    the    Brazilian 
ernmenl    in  centime-     about   :.'  cents)   per  word  on  all  its 
business     sent     or     received,    and     deposits     50    COntoS    of    reis 
■  ::    Si.".. (inn  i    with   the    Brazilian   Government   as   a  guaranty 
for  the  performance  "f  its  part  of  the  contract.    The  company 
must    pay    for   the   inspection    of   its    service   and    accounts    by 
the  representative  of  the  Government,  give  Government  busi- 
preference  over  all  other,  and  also  give  the  Government 
count  of  50  a'  on  its  messages.     The  company  also 

-  to  forward  messages  from  Brazil  to  Europe  for  at  least 
entimes  (about  1:.'  cents)  less  than  the  present  cable 
companies  are  charging.  The  provisions  as  to  the  forfeiture 
of  the  contract,  and  the  regulations  under  which  the  service 
will  be  given,  are  those  usual  to  such  concessions  the  world 
over. 

For  Hon    of    'his    cable    there    has    been    formed 

>g  ie,    Germany,   the    Deutsch    Sudai    i  sche    Tele- 

I  resellschaft,  with  a  capital  of  4,0( i  $952, 

The  plans  of  the  company,  as  announced,  include  the 
laying  of  a  cable  from  Germany  to  Teneriffe,  thence  to  Liberia 
and  German  West  Africa  and  German  Southwest  Africa,  and 
from  Teneriffe  to  Brazil.  The  German  Government  is  grant- 
subsidy  to  the  concern,  which  will  guarantee  the  inter- 
nd  the  amortization  of  the  debenture-  issued  by  the 
comp: 

The  me,]  of  additional  cable  communication  between 
Brazil  and  Europe,  and  especially  between  Brazil  and  the 
United  States,  is  felt  more  in  present  rates  than  in  any  other 
phase  of  the  service.  The  present  ordinary  commercial  rate 
is  about  $1.05  per  word  for  messages  between  Rio  de  Jan- 
eiro and  Xew  York  City,  with  charges  for  other  points  in 
proportion.  One  of  the  most  unsatisfactory  \  bases  of  the 
matter  is  in  the  fact  that  this  high  rate,  and  other  rates  pro- 
portional for  other  services,  make  impossible  such  an  inter- 
change of  news  and  similar  matter  as  is  necessary  to  pro- 
closer  relations  between  the  United  States  and  the 
South  American  countries  concerned. 
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WIRES 


AS   NUISANCES. 


HARRISONBURG.   VIRGINIA,    RUSH    SWITCHBOARD      TELEPHONE  AND  TELEGRAPH  POLES  AND 
INSTALLATION. 
A   complete  telephone  exchange  equipment   was  installed 
recently   for   the    Harrisonburg    Mutual   Telephone    Company, 
"I    Harrisonburg,    Virginia,    within    thirty   days   after    signing 
the    contract.     As    is    shown    in    the    accompanying    illustra-  Paradoxical  as  it   may   seem,  it   is  yet  a   well-known   fact 

tions,    tlie    equipment     includes     two    :; -position     sections     of       in    the    law    that    poles    erected    by    telephone,    telegraph,    ot 


By   Emerson  W.  Read,  B.  L.,  L.   L.  B. 


Harrisonburg,  Va.,  Switchboards, 

lamp  signal  common  battery  multiple  switchboard;  a 
:;  section  rural  switchboard;  a  combined  chief  operator's 
and  monitor's  desk;  a  wire  chief-  desk;  a  main  distributing 
frame  with  lightning  and  sneak  current  protection;  a  relay 
rack  and  a  complett  power  plant.  The  present  equipment 
of  line-   is    |st>  and   the   ultimate    1,200 


Harrisonburg  Terminal  Room  Equipment  30  Days  After  Receipt  of  Order. 

The  contract  was  awarded  to  the  Dean  Electric  Com 
pany,  of  Elyria,  (lino,  on  October  14,  L908,  ami  the  exchange 
was  in  operation  on  November  1">  Two  weeks  of  this  time 
was  required  to  get  the  apparatus  on  the  ground,  and  the 
remainder  to  install  it.  This  is  the  third  emergency  com- 
mon battery  switchboard  furnished  by  this  company  during  1908. 


30  Days  After  Receipt  of  Order. 

railway  people  may  he  nuisances  and  subject  to  abatement 
as  such  Generally  speaking,  poles  of  such  companic  are 
erected  by  permission  of  the  municipality,  resolution  of 
county  supervisors,  or  legislative  enactment.  Even  if  resting 
i  pon  such  authority  as  this,  should  the  poles  he  erected  ill 
such  manner  as  to  shut  off  (he  light,  air,  or  draught,  or 
obstruct  highways  or  navigable  waters,  to  tin-  injury  of  the 
public  or  private  individuals,  action  may  he  had  to  abate 
nuisance. 

As  shown,  there  are  two  classes  of  nuisances,  public 
and  private  <  >n  the  distinction  between  the  two  the 
Cyclopedia  of  Law  and  Procedure  says:  "A  nuisance  is 
public  where  it  affects  the  rights  enjoyec'  b)  citi 
part  of  the  public,  that  is.  the  rights  to  which  ever)  citizen 
is  entitled,  whereas  a  private  nuisance  is  anything  don,'  to 
the  hurt,  annoyance,  or  detriment  of  the  lands,  tenements, 
or  hereditament?  of  another,  and  not  amounting  to  a  ires 
pass;  thus,  any  unwarrantable,  unreasonable,  or  unlawful 
use  h\  a  person  of  his  own  property,  real  or  per  onal,  to 
the  injury  of  another  constitutes  a  private  nuisance.  It  will 
thus  be  observed  that  the  difference  between  public 
private  nuisances  dors  not  depend  upon  the  nature  oi  the 
thing  done,  hut  upon  the  question  whether  it  affects  the  gen- 
eral public  or  merely  some  private  individual  or  individuals, 
ami  so  the  same  act  or  structure  ma)  he  a  public  nuisanci 
and  also  a  private  nuisance  as  to  a  person  who  is  thereby 
caused  a  special  injury  other  than  that  inflicted  upon  the 
general  public;  while,  on  the  other  hand,  the  fact  that  a 
nuisance  injures  a  great  many  persons  does  not  make  it  a 
public  nuisance,  where  the  injury  is  to  the  individual  prop- 
erty  of  each    person   and   not  to   the   general  public   as   such." 

loom    this   it    will    he    seen    that    poles    erected    along    high 
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ways  may  be  either  public  or  private  nuisances.  A  pole 
erected  outside  of  the  sidewalk  line,  based  in  a  gutter, 
causing  drained  surface  water  to  back  up  and  overflow 
sidewalk  and  street,  can  readily  be  classed  as  a  public 
nuisance.  \  pole  carrying  a  mass  of  cross-arms,  pendant 
insulators,  and  a  web  of  wires  maj  render  itself  a  nuisance 
by' shutting  off  the  light  to  one's  windows  or  roaring  and 
screaming  in   the   customary   winds. 

The  commonest  manner  by  which  pole-  are  rendered 
nuisances  is  by  the  obstruction  of  highways  Poll 
ing  the  size  limits  authorized  by  the  franchise  have  been 
held  nuisances  per  se.  "When  the  poles  erected  by  a 
;raph  company  are  such  as  are  necessary  either  in  size 
or  height,  and  the  right  to  erect  and  maintain  them  rs 
given  by  the  Legislature,  so  far  as  they  are  within  that 
authority  they  cannot  be  alleged  to  be  a  nuisance  or  an 
unlawful  obstruction  on  the  street,  and  to  that  extent  the 
right  to  maintain  them  is  legalized;  but  whenever  such 
right  is  exceeded  either  by  reason  of  the  size  or  height 
of  such  poles  the  act  is  unauthorized,  and  violates  the 
implied  restraint  created  by  the  Statute,  and  is  the  legal 
subject  of  an  action  of  redress"  This  holding  followed 
an  action  by  the  people  in  New  York  to  restrain  a  tele- 
phone company  from  erecting  poll  -  in  a  public  street,  con- 
stituting a  nuisance  and  obstruction  (People  \-  Metro- 
politan  T.   &  T.   Co.,   31    linn     5960 

This    contention    bj    municipalities    that    poles    and    wires 
constitute  a   nuisance  must   lie  actually   shown   before  abate 
ment    can    he    had.     An    action    to    abate    a    nuisance    is    not    a 
proper    method   of    ridding    public    stn  ■.  fully 

there  but  undesirable  to  the  municipality.  This  scheme  was 
attempted  in  Xew  Jersey  in  the  case  of  Brigantine  \-  Ho] 
land  Trust  Company  No  2.  Basing  its  authority  solely 
upon  its  right  as  a  municipality  to  general  supervision  and 
control  over  public  streets,  the  municipality  attempted  to 
restrain  the  defendant  company  from  stringing  wire.'  on 
twenty  feet  above  the  street  level.  The  injunction  was 
denied  because  the  municipal  authorities  could  not  show 
that  such  wires  were  a  serious  impediment  to  travel  or 
general  public  rights  \nother  case  when  the  municipality 
did  not  have  its  own  way  arbitrarily  is  shown  in  Vmerican 
LJ.  Tel  Co.  vs.  Harrison  i  3  I  N.  J.  Eq  627).  "Where  there 
was  no  reason  to  believe  that  the  wires  as  then  overhanging 
the  streets  did  in  the  slightest  degree  impede  or  interfere 
with  the  full  and  free  use  of  the  same,  the  company  erect- 
ing their  poles  on  private  property  and  hanging  their  wires 
at  an  elevation  of  twenty-five  feet  above  the  roadway,  did 
nothing  but  wdiat  they  had  a  legal  right  to  do.  Therefore. 
the  court  restrained  the  corporate  authorities  from  cutting 
the  wires  or  otherwise  unlawfully  interfering  with  them  as 
a   public  nuisance." 

[Ood  instance  of  the  methods  that  may  be  legally 
adopted  by  municipal  authorities  in  abating  nuisance-  is 
shown  in  American  Rapid  Tel.  Co.  vs.  Hess.  An  ordinance 
passed  by  the  city  of  New  York  required  wires  to  be  placed 
underground  Should  owners  of  such  wires  refuse  or  fail 
omply  with  this  ordinance,  the  Commissioner  of  Public 
Works,   in    the  power,    should    cause    such 

to  be  cut  down  and  the  wires  removed.  The  plaintiff 
having  failed  to  remove  its  pole-  and  place  the  wires  in 
conduits,     the     poles     were     chopped     down     and     the 

>ved       "Its    property    was    not    taken    for   public    use.     Tt 
simply    removed    from    the    streets,    where    it    had    been 
a    mii  id    the    public    authorities    had    the    same    right 

e.ove   it   from   the   streets,  doing  no  unnecessary  damage. 
to    remove    any    other    incumbrance    therefrom. 
ct    referred    to.    and    the   building 
■tice    to    the    plaintiff,    it    had    no 
poles   and   wires   above   the   sur- 
<  re    then    there    without    author- 
ed   thus   became   a    nuisance   and    hence    the   public    offi- 
cials had  the   right    to   remove   them" 


A  Western  case  ol  wide  importance  arose  over  a  San 
Francisco  ordinance  prohibiting  companies  from  suspending 
electric  wires  ovei  or  upon  the  roof-  of  buildings.  Judge 
aid  in  his  opinion  (Electric  Impt  Co  vs  City  and 
County  of  San  Francisco,  45  bed.  Rep  593):  "That  the 
stretching     of     these     wires     over     buildings     in     the     manner 

practiced,   as   shown   by   the   evidence,   n te,    I    think,   can 

doubt  after  reading  the  affidavits,  is  extremely  dangerous, 
both  as  being  to  originate  fires,  and  as  obstructions  to  the 
extinguishment  of  tires  otherwisi  originated  Indeed,  the 
danger  is  a  matter  of  common  knowledge.  We  might 
almost  a-  well  require  strict  proof  of  the  danger  of  storing 
gunpowder,  or  dynamite,  in,  under,  upon,  or  about  our 
es.  The  danger  is  of  a  character  cognate  to  that  of 
gunpowder.  Should  a  raging  lire  occur,  originated  by  the 
electric  current  or  otherwise,  these  dangerous  wire-  might 
so  obstruct  the  efforts  of  the  firemen,  to  extinguish  it,  as 
to  result  in  the  destruction  of  the  entire  city.  It  is  cer- 
tainly competent,  under  the  police  power-  of  the  State,  to 
suppress  such  danger..!!-  erections,  in  the  interests  of  the 
common  safety  of  the  community.  .  .  .  They  (electric 
I  have  no  more  right  to  he  there  than  gunpowder 
The  only  wonder  is  that  owners  of  buildings  in  view  of 
the  recognized  danger  will  permit  their  use  for  such  pur- 
.  .  .  1  regret  to  he  obliged  by  this  decision  to 
affect  so  seriously  the  interest-  0f  the  enterprising  parties 
who  are  endeavoring  to  supply  our  citizens  with  electricity 
for  the  various  purposes  to  which  it  is  now  applied.  Rut 
T  cannot  decline  to  administer  the  law  as  I  find  it.  for  the 
safety  and  security  of  the  lives  and  property  of  the  citizens 
of   San    Francisco  " 


EFFECT  OF  SINGLE-PHASE  ELECTRIFICATION   ON 
TELEPHONE   LINES. 
le  ]'li. i   .      electrification     affects     telegraph    and     tele- 
phone systems  whose  win--  lie  parallel   with  and  in  close  prox- 
imity   to    the    Xew     Haven    electric    railroad.      The    corrective 
for  this  disturbance  has  proved   to  he  simple  and  not  costly. 
Briefly    described,   it    consists    >•<    compensating   transformers 
"'id. in.-   .in-   a   part   of  the   telegraph   and    telephone 
and    whose    primaries    receive    their    voltage    from    pi  lot 
wires    strung   on    tin       im.     cross-arms   a-    those    bearing   the 
raph    and     telephone    wire-,    and    thus    having    impressed 
upon    them   the   same   voltage,   by   electro  magnetic   induction, 
as   the   telegraph   ami    telephone    wires.      The   transformer   sec- 
ondary  voltage    i-    approximately    equal    and    opposite    to   the 
induced    voltage    on    tin'    telegraph    and    telephone    wires   and 
thts  constantly   compensates   for   it   throughout  all   ranges  of 
induction   due  to   the   single-phase   wires. 

An  interesting  commentary  on  the  efficacy  of  the  compen- 
sating transformer  is  that  its  use  obviated  the  necessity  of  any 
change  in  the  physical  location  of  the  telegraph  and  telephone 
lines  within  the  zone  of  induction,  and  has  thus  been  the 
means  of  removing  what  at  first  was  rightly  considered  a 
very  offensive  attribute  of  the  single-phase  system. — Extract 
from  "The  Log  of  The  Xew  Haven  Electrification,"  read  by 
W    S     Murray.   December.   1908,  meeting  A.    I.   E.   E. 


Electricity  is  produced  by  light  acting  upon  rubidium, 
potassium,  and  the  liquid  alloy  of  potassium — sodium.  Under 
the  action  of  ordinary  and  ultra-violet  light  the  electro-posi- 
tive metals  lose  a  negative  charge  of  electricity,  the  effect 
being  most  pronounced  on  the  three  first-named.  Before  the 
Physical  Society  of  London.  Dr.  Fleming  recently  showed 
that  a  difference  of  potential  of  from  0.4  to  0.8  volt  exists 
between  a  platinum  and  a  sodium  potassium  terminal  when 
the  latter  is  illuminated  by  a  powerful  beam  of  light.  This 
photo-electric  effect  is  largely  dependent  upon  the  color  of 
the  light,  and  especially  that  absorbed  by  the  alloy.  Potas- 
sium is  most  active  with  violet  light,  and  zinc  with  the  ultra- 
violet, which  are  likewise  the  waves  emitted  by  these  same 
metals  when  heated  or  otherwise  made  radiant 
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CURRENT  COMMENT 


Fuel  alcohol  from  one  bushel  of  white  potatoes  produces 
one  brake-horsepower  in  an  engine  the  yield  being  0.S  pint. 
A   bushel  of  corn   yields  :2.5  pin t >. 

The  force  of  the  tides  near  the  mouth  of  the  Elbe 
River,  Germany,  is  to  be  used  to  produce  electric  power  for 
factories.  A  capital  of  $750,000  has  been  raised  and  several 
buildings  completed   at    Cuxhaven. 

An  electric  insect  destroyer  has  been  patented  by  two 
Oklahoma  inventors.  It  consists  of  a  frame  upon  which 
art-  mounted  a  positive  and  a  negative  electric  wire.  It  is 
surmised  that  the  luckless  fly  will  be  electrocuted  when  it 
lights  upon  the  frame. 

The  cost  of  electric  heating  lor  domestic  purposi      i     on 
a  par  with  gas  at  one  dollar  per  thousand  feet  if  the  current 
charge  be  two  and  one-half  cents  per  kilowatt  hour,  accord 
ing   to   calculations   presented    by    Mr,    Max    Lowenthal,   at   a 
recent  discussion  on  electric  heating. 

Automatic  telephone  service  for  Honolulu   is  pi  I   by 

the    Hawaiian    Telegraph    &    Tel' 

quired    the    franchise    of    the    Standard     relephoni     I  This 

company  maintains  wireless  telegraph  communication  he 
tween  the  various  islands,  and  is  experimenting  with  the  wire- 
less t  elcphoi 

A  Hawaiian  hydro-electric  plant  f-  planned   to  utilize 
900-ft.  head  that  will  he  available   with  the  completion  ol 
Nuuano  Valley   Dam.  near   Honolulu.     The  nexl    I  i 
meeting    in   February,  is  expected  to  make  appropriation 
a     12,000-horsepower    plant    to    furnish    powei     foi     pumping 
water   and    lighting    I  [onolultl. 

Silundum   or    solidified    carbon    is    now    en  -    the 

heating  element   for  electric   heating  Carbon   in  any 

shape   is   electrically   heated   in    the   pri    ei f   the    vap 

silicon    to   produce   it.     Its    resistance    to  urrent 

is  three  times  that  of  carbon  and  can  be  healed  to  1,600 
degrees  C.  without  oxidation  The  material  is  very  hard 
and   is  acid   proof 

A  hydraulic  ram  installation  at  Sunnyside,  in  the  Yakima 
Valley,  Washington,  consists  of  eleven  6-in  ranis,  operating 
under  a  fall  of  37  6  fi  el  and  a  lift  of  I  13.11  feet  from  thi  rams. 
Under  these  conditions,  with  a  consumption  of  5.11  cubic  feet 
per  second  of  drive  water.  1.15  cubic  feet  of  watei  per  second 
is  lifted  to  the  point  of  deli\  d  to  be  a  higher 

efficiency  than  has  been  attained  by  a  water  wheel  directly 
connected  to  a  centrifugal   pump 

The  Owens  River  aqueduct,  to  supply  Los  Angeles  i 
fornia,  with  water  from  the  Sierra  Nevada  Mountains,  is 
well  under  way.  Two  electric  power  -plants  have  been  com- 
pleted, and  a  telephone  line  has  been  strung-  the  entire  length 
of  the  aqueduct.  The  Elizabeth  tunnel  is  being  driven  from 
both  ends  and  from  the  bottom  of  a  183-ft.  shaft  The 
cement  plant  will  he  in  operation  about  January  15th.  It  is 
hoped  that  the  work  will  be  done  for  less  money  and  in  less 
time  than  was  named  by  the  city's  engine* 

A  telephone  system  is  being  installed  on  the  Santa  Fe 
Railroad's  main  line  beti  een  Chicago  and  Los  Angeles  for 
the  handling  of  train  orders  and  other  business  incident  to 
train  movements.  The  work  has  commenced  in  Kansas. 
This  new  arrangement  is  not  to  succeed  the  telegraph,  but 
merely  to  facilitate  the  v'ork.  The  expected  benefit  to  be 
derived  from  the  use  of  the  phones  is  that  they  will  greatly 
facilitate  the  handling  of  train  orders,  for  an  average  rate 
of  forty  words  a  minute  is  all  that  can  be  sent  over  the 
key,  while  with  the  telephone  a  man  can  send  three  or  four 
times  that  amount  with   case  and  accuracy. 


Electric     smelting    of    zinc     is     now      being     successfully 

accomplished  at  the  works  of  the  Canadian  Zinc  Company, 
at  Nelson,  B  C  Electric  power  is  generated  at  Benning 
Falls  on  the  Kootenay  River  and  transmitted  to  the  plant. 
whose  present   capacity  is   in  tons  daily. 

The  proper  hardening  heat  of   steel   tools   may   be  deter 
mined   by   the   fact   that   the   property   of   magnetic   attraction, 
is   lost   at   this  temperature.     An    English   patent   provides   for 
a    magnetized    support    which    allows    the    steel    to    drop    into 
ne   hath  when   the  proper  heat   is  reached 
Wireless  telephony  over  200  miles  between  Plymouth  and 
Jamaica,    I.     1  .   was   claimed   by   Mr.   A,    S    Stein,  of   the    Xa 
Signaling  Company,  in  a  talk  on  "Recent   Ap- 
paratus for  Wireless  Telephony,"  before  thi     Boston  section 
m    Institute  of   Electrical    Engineei    .   recently. 

The  bravery  cf  a  telephone  girl  win.  stayed  at  her  switch- 

I  to  notify  the  lire  department   that    the  board  was  ablaze. 

Iih    lessened   the  damag  Rafael,   California, 

■  n'    the    Pacific    Telephone    &    Telegraph    Co.     The 

.  and.  in   additii  m   to 

cul  ti  'or  a   daj .  il    n  suited   in    several   hun- 

I  he  operator  was  Miss  Pauline  Euber. 

An  electrically  propelled  fire  boat  has  been  recently 
built  to  protect  the  wharves  of  Chicago.  The  main  pumping 
and  powei  machinery  consist-  of  two  660-horsepower  Curtis 
turbines  connected  to  200-kilowatl  direct  current  generators 
and    ;  itrifugal    pumps.      In    going   to   the   fire,   the 

pump    impellers    run    dry.      Complete    control    of    all    motors 
1    from   the   pilot    house,   and   on   a    te  I    inn    the   captain 
handled    the    boat    without    the    engineer's    aid. 

Telephone    train    operation    has    been    endorsed    bj     the 
American    Railwaj      Association,    at    the    annual    meeting    just 
tided,  and  ;r.    d  upon  after  numerous  severe  tests 

Railroad  men  saj   one  of  the  features  of  the  new  plan  will  be 
domination  by  the  railway  telegraphers'  union. 
Burlington  road  was  the  pioneer  in  the  use  of  telephones, 
ither  roads  are  now    installing   the   necessary   plains       It 
is  pri  telep  tones  will  soon  become  gen- 

eral  among   all    the    rail  >yst.  ras. 

Fishing  by  telephone  has  been  invented  in  S'on     .  accord- 
on  ii1    I  out,    Goldschmidt,    of    N'antes,    France        \ 

;.. ,     In     role    of    which    consists    in    amplifying    sub- 

marii  is  shut  up  in  a  thin,  water  tighl   steel  box  and 

in    constant     communication     by    metallic    wires    with    a 
d   i  shing   boal      It   is    stated 

this  apparatus  the   fisherman  is  always  informo 

over,   it    is    said    that    each    kind    of 
fish    gives    in    the    instrument    a    particular    sound.      Thus    the 
1    of    herring    is    signalized    by    a    sort    of    whistling:    the 
codfish    announce-    it-   .arrival   in   the   neighborhood    by   a 
i  a'  grut 

Electricity  in  Japan  is  the  subject  of  an  article  in  a  Jap 

paper,    transmitted    by   Vice-Consul    E.    G.    Babbit 
ohama,  from  which  the  following  resume  has  been  made: 
The   authorized    capital   of  electric   undertakings   in    1903,   28, 
i0  yen  ($1  1,193,000),  of  which  24,000,000  yen   ($11,952,000) 
-..aid  up.  had  risen  to  138,000,000  yen   ($68,724,000)   in    1907, 
37,500,000  yen   ($43,575,000)    was  paid  up.     The  elec- 
tric works  undertaken  chiefly  represented  lighting  and  tram- 
ways.     The    number   of   lights    supplied    in    1903,    365,000,    had 
increased  in  1907  to  859,143.     Tokyo  and  Osaka  require,  each, 
100,000   lights.      Electric   tramways   show  equal   development. 
In   1903   the   mileage  was  38,  which   rose  to   119  in   1907,  and 
will   be  largely  added  to  by  construction  during  the   present 
year 
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InnmiAl    AT  CirrTHiriTV/  Since  the  offices  "'  the  Technica]    Building   wer. 

JOURNAL  OF  tLECTRICITY  rendered  »ntena™ ible  !,> fire  in  November,  -  •-•• 

imuikanuoas  f#  year>    ,i"'    "Journal    ol    Elect™ 

PUBUSHED  weekly  by  the  In  Permanent         Power    and    Gas'  temporarily 

,-,-     ,     .     i    d   i  1-  i  ■         r^  Quarters.  occupied  the  store  at  loo  New  Monl 

lechmcal  Publishing  Company  gomery   Street    ,„   the  Greenw 

e.m.Scr                                       .iManue.  Building.      Iln-   week    wo   arc   moving    to   pi 
v  "  "■"'■                       J  Managing  i  quarters  in  the  Atlas  Building-,  604  Mission  Streel    San 
davis     a.m.,,,                     °nbSr     c  l.  Cory      i,  b.  strong  Francisco,  and  will  occupy  the  entire  ninth  floor.    Out- 
Ill  Naw  Montgomkrv  St.,  San  Franci  of-town  readers  of  the  "Journal"  ma)   have  their  mail 

=  addressed  to  these  offices  ami  are  invited  to  make  them 

TELEPHONE KEARNY   918  ,       .       ,  ,  .......  ...,    .        . 

their  headquarters  while  m  ban   trancisco.      Mr-  is  a 
TERMS    OF    SUBSCRIPTION  roof  building,  one  of  the  few    that   with  tood  the 

United  States,  -  .1 per  year,  $l'.:.0       tire  ami  earthquake  1  'I    1906. 

ta    "  3.50 

within  the  Postal   Union "  4.00  

Lirrenl     Month each       .10 

single  rent  Month "       .25  Considering  convenience  a-  the  chief  cause  of  the 

telephone's    popularity,    anything    that    will 

riCB    To    ADVERTISERS  ease  and  rapidity   in  it-  use  should 

1  reach  t,  .  n  days  In  .  '. 

advance  ol  dati  .1  up  Convenience  in  *-'"    greater    mi- 

or  the  paper  dated  S  week.  ,  ,    ,  ,.. 

tern  advertisers  Telephoning  portance    than    good      central 

thirty  days  in  advance  of  dati  KB-  ...  ,,1 

.  vice    m    placing   outgoing   calls   and 

rouNDco  te«7  as  the  facilitating   the    movement   of   incoming   messages,    is 

PACIFIC    LUMBERMAN.   CONTRACTOR   AND   ELECTRICIAN  ,  .... 

-      the    advantageous    position    ol    a    subscribers    mstru- 
CONTFNTS  ment.     This  should  he  placed   where  it   will  he  most 

easih    accessible,  the  importance  of  this  factor  being 

.   Insulators  ,  , 

weight    than    the    low    1  installing    the 

mini  l  ion     i  6  & 

The   injudi  ration   of   tl                          may 

.,      undo  all  the  good  w  nally 

,,,.,,                                              ng   the                  -  By    making    I 

,0      the  subscriber  will  he  a  pern 
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In  entering  a  settled  community,  where  there  is  to  b< 
a  large  number  of  parallel  wires,  there  can  be  bill 
little  question  as  to  the  superiority  of  conduit  con 
sfruction. 


BOOKS  RECEIVED. 
"A,  B,  C  of  the  Telephone."  Second  and  revised  edition 
A  practical  ami  useful  treatise  for  students  an.!  work- 
ers in  telephony,  giving  a  review  of  the  development 
of  the  industry  to  tin-  present  .late,  and  full  descriptions 
of  numerous  valuable  inventions  and  appliances,  together 
with  very  many  illustrations,  diagrams,  and  tables  By 
James  E  Homans,  New  York  335  pages,  266  illustra- 
tions. Theo  \nd.  I  &  Co.,  1901.  For  sale  by  the 
Technical  Book  Shop,  in  New  Montgomerj  St.,  San 
Francis  :i  • 

'['hi-  i-  an  elementary  treatise  prepared  for  the  beginner 
ami  general  reader,  all  theoretical  and  abstruse  descrip- 
tions being  "muted  The  hook  contains  twenty  nine  chap- 
ters, each  line  thoroughly  covering  so  feature  of  the 
subject 

After  a   brief   historical   and   d  ction,   the 

author  briefly  outline-  the  theory  of  sound  and  the  princi- 
ples of  electricitj  Continuing,  he  describes  various  switch- 
board  equipments,  party  lines,  and  private  telephone  lines 
Considerable  -pace  i-  devoted  to  line  construction  and  wir- 
ing, and  brief  accounts  are  given  of  the  micro  telephone 
and  wireless  telephony.  The  concluding  chapter  contains 
some   n-ei'nl   drlinilion-   and    hints   on    telep  ement. 

The     hook     ran     he     readily     understood     by     the     nor 
technical    reader    without    previous   knowledgi  ricity 

In    several    instances,    illustrations    of    antequated    apparatus 
are    given    and    there    are    a    few    typographical    en 
a-  designating  the  section  on  wireless  telephony   a-  "Chapter 
Thirty-eight"    instead    of    twentj  eight       But    on    tin- 
it     i-    an    excellent     book     t"    It     put     in     the    hand-    of    the 
beginner 

"New    Business    Report    for    1909."     Published    bj     Frank    B 
Rae,    Jr.     T4    Cortland    St.    New    York     I  it; 
National    Commercial    (".a-    Association       136    pa  ;es,    well 
illustrated,   handsomely   printed   and   bound       Prici     J3.00 
For  -ale  by  Technical    Book   Simp,   ill   New   Montg 
St..    San    Francisco. 

"It  consists  of  contributed  article-  from  men 
in  cultivating  an  art  of  great  usefulness      Here  will  be 
the  experience-  of  men  who  have  not   been  content   ;■■  follow 
precedent,   hut    who   have    had    sufficient    courage    i"    apply    a 
little    science   and    some    brains    to    the    improvement 
every-day    service."      The    volume    i-    edited    by    Mr.    George 
William-    and    include-    the    following    articles      "Initiative," 
Elbert     Hubbard;     "Success    in     Sale-man-hip."     Charle-.     N. 
Crewdson;  "The  Solicitor's  Opportunity,"  A.   B.   Leach;      I 
the    Young    Man."    I.e-lie    M     Shaw;    "The    Right     Business 
Spirit."    Waldo     Pondra}     Warren;    "Commercial     Plans     Re 
quire      Judgment,"      Alex       I       Campbell;      "New      Bu 
Don'ts."      M.     C.      Osborn;      "The      New -paper     as     an 
Charles    M.    Colin;    "The    Necessity    of   a    Higher    Standard," 
C.  W.  Hare;  "Advertising,   Printed  and   Personal,"   I. a   Fore  I 
F.   Blyler;   "Promotion    Not    Competition,"   George    Williams; 
"Illuminating    Engineering    a-   a    Business    Getter,"    E.    Leav- 
enworth   Elliott;    "Show    Window    Illumination."    T    J.    Litle, 
Jr.:    "Hints    for    Arranging    a    Show    Room,"    C      E      Moon 
"Organization  of  Xew   Business   Department."   K    N.   Wright 
ington. 


GOLF  TOURNAMENT  AT  DEL  MONTE. 

The   electrical   job  the     I' 

J  Coast  have  a  very  pleasant  habit  of  mi 
'^jg    at    irregular    intervals,    for    getting 
and  amp  'lie  time 

ngaging    in    sp  the    manner  of   the 

ancient-   in    the   prosperous   days 

and  Rome.    Just  such  a  meeting  will  be  held 

at    Del    M  u    January    16th,    17th    and    18th, 

when  the   jobbers  from  Seattle,  Portland,  San   Francisco 

1  o-    Angeles  will  gather  at  the   Hotel   Del   Monte  and  a  most 

■    struggle  will  1  e  foi   supi  ema<  j    in  golf,  the 


■rial    gann  -     -land      A    preliminary    round    will    he 

establish    the   necessary    handicap-     after      which 
dship    will    eease    and    blood    will    tell       Tin-    prize    i-    a 
ip  and  the  contest  between  the  delegal 

to  he  a   warm   one 


PERSONALS. 

\    I.    Havens,  the  Los    Angeles  representative  of  Pi 

g  &  Co.,  of  San  Francisco,  i-  in  town 

Edward  F.  R.  Vail,  president  of  the  Home  Telephone  Co., 

una  Barbai      i  i,  wa    in  San  Francisco  I  In-  week 

B     B     Becket,   formerlj    engineer  with   the   Ocean   Shore 

Railway,    and    recently    returned    from    Central    America,    has 

joined  the  sales  force  of  the  Electrii    Storage   Batterj   Co 

S    i  tley,  in  charge  of  the  incandescent   lamp  depart 
men!   of  the   Western    Electrii    I  ompany,  San    Francisco,  has 
■led  from  a   two   wi  ttion   trip  to   Riverside,  Cali 

I    Koppitz,  sales  engineer  with  the  San  Franci  ffici 

of   tin-    Western    Electric    Co.,    wa-   married   to    Mi--    M.m.l 
of  San    Francisco,  on  January  2,   1909,  and  i-  now    re 
cei\  in  of  his  friends 

('    \\     Seott,  manager  of  the  San   Francisco  on i    the 

II     \\     John-   Manville   Company,   will    leave    for   the    East,   on 
J  an  uar;     !3d    to  attend  the  regular  convention  of  manager-  of 
impany,  which  will  be  held  in   New   York  earlj   in   Feb 


TRADE     CATALOGUES. 

Bulletin    X"    82   from   tin-   Wagnei    Electrii     Manufactur 

ompany,    oi    Si      Louis,    Mo,    is    devoted    to    the    new 

Wagner    Polyphase    Motors       l\    contains  a    frank   discussion 

of  the  relations  between  ratings  and  overloads  and   between 

ting  torque  and   efficiency 

Bulletin    No    i">  from   the  Welsbach   Company,  of   Glou 

i,    X    J,   i-   a   reprint   of  an   excellent    paper  on   "Mod,  in 
I  ighting,"    read    by    Mr,     M      (i     Whitakei     bi    o 
architects  and   builders   of   Detroit,    Mich 

In   pamphlet   No    3715,  just   issued   by   the   General    II 
trie     Company,     are     described     mercurj      arc     rectifiers     for 

ihone  battery  charging      The  point,  of  superiority  which 

this    outfit    is    claimed    to    have    over    tin     general    tor 

generator    sets,    rotary    converters,   and    electrolytii     rectifiers 
for    charging    central     telephone     batteries,    are     reliabilit} 
freedom    from    line    disturbances,    high    efficiency,    low     first 
eo-t.     low     cost     of     maintenance,     simplicity     of     operation 
noiseless    operation,    and     economy    of    t1  pace       The 

pamphlet    contain-    a    detailed    description       I    lie'    outfit,    with 
connection    diagrams    and    dimen  -i  m 
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Dean, 
Supply 


TELEPHONE   SYSTEM.     907,224.      William    \\ 
ago,    111.    assignor    to    Kellogg    Switchboard    & 
Company,  Chicago,  111. 

In  a  telephone  system,  the  combination  with 
lihune  line,  or  a  cord  circuit  t"  connect  therewith, 
and    a    battery    permanently    connected    in    the    line,    the    said 


a    tele- 
a   relay 


relax  being  under  the  control  of  the  subscriber  at  all  times. 
.!  ground  tap  adapted  to  he  connected  with  the  talking  circuit 
and  controlled  by  -aid  relay,  and  telephonic  apparatus  asso- 
ciated with  the  cord  circuit  having  it-  operation  affected  by 
current  flowing -over  a  circuit  termed  of  a  portion  "i  the  said 
talking  circuit  and  -aid  ground  tap. 

DEVICE  FOR  TRANSMITTING  SOUND-WAVES. 
907,320      Arthur  Dare.  Philadelphia.  Pa. 

A  telephone  transmitter  comprising  two  connected  con- 
ical chambers,  the  first  of  which  is  adapted  to  act  a-  a  mouth- 
piece, and  tlie  second  as  an  expansion  chamber,  the  first  cham- 
ber being  provided  with  annul.!  ings  communicating 
with  the  second  chamber,  and  the  latter  having  similar  open- 


-    _-   forming  communications  from  without,  a  series  of  non- 
tubes  interposed  between  the  chamber.-,  a  pipe  lead- 
ing  fri  second   chamber  to  a   box   containing   the   dia- 
nd   it-   mechanism,   a    scrie-   of   non-resonant    tubes 
within   said   pipe   and   mean-   including  a   lever  and 
,-ing    the    chambers   and   consequently 
varying   tin  m-resonant   tubes. 

ROP       '  07.062.      Tiodolf    Lidherg.    Chi- 
ish-American  Telephone  Company, 
111. 
In    a    teb  '  cylindrical    coil-casing    open    at 

irising   a   coil  arranged  for 


{1  /<■  36  /;     t. 

igh  the  front  end  of  said  cas- 
port  inseparably  fixed  thereto  and  shutter 
cured  to  ng  and  controlled  by  said 

net. 


PRIVATE-BRANCH  EXCHANGE  TELEPHONE 
SYSTEM.      906,602.      Frank    Arens.    Cincinnati,   Ohio. 

In  a  private-branch-exchange  system,  in  combination 
with  the  cord  mains,  the  answering  jack  and  plug,  the  call- 
ing jack  and  plug,  and  the  supervision  signal,  a  shunt  cir- 
cuit connecting  the  mains,  said  circuit  being  interrupted  bj 
two  spring  contacts,  the  first  of  said  spring  contacts  being 
normally   open,   and   the    -econd.   normally   closed,   relay-    for 


actuating  said  Spring  contact-,  a  circuit  to  energize  the 
first  relay  adapted  to  he  closed  by  the  insertion  of  the  an- 
swering plug,  a  circuil  to  energize  the  second  relay  adapted 
to  Ik-  closed  upon  the  operation  of  the  supervision  signal,  a 
supplemental  circuit  connected  with  the  second  relay  and 
terminating  in  the  answering  plug,  -aid  circuit  being  nor- 
mally open,  and  a  spring  contact  adapted  to  close  -aid  sup- 
plemental   circuit,    -aid    Spring    being    operated    by    -aid    second 

relay 

TELEPHONE    SYSTEM       907,581.       Ufred    H.    Dyson, 
ago,  111,  assignor  to  Milo  ii    Kellogg,  Chicago,  111. 
An      electric      signaling      system      comprising     a     circuit 
iding    iron:    one    station    to    a    second,    a    source   of   cur- 
rent   included   in    said    circuit,   a    signal    associated    therewith, 
an    electromagnet    normally    under    the    control    of    the    first 
station     for    causing    the    display    of    said    signal,    a     second 
electro-magnet    for    destroying    said    control,    plug    and    jack 

A 


7-"      f\     '  ^iXI 


contacts  associated  with  -aid  circuit,  means  for  completing 
a  talking  circuit  through  said  plug  ami  jack  contact-,  an 
gizing  circuit  for  said  second  electro-magnet  local  to 
said  second  station  and  including  talking  contact-  of  -aid 
plug  and  jack  and  being  normally  open  at  a  second  point,  and 
means  under  the  control  of  the  first  station  for  closing  -aid 
energizing  circuit   at   said  latter  point. 


WATER-WHEEL.  90S.754.  Arnold  Tschirgi,  Sheridan. 
Wyo 

The  combination  of  a  dam  provided  with  a  wheel  space, 
end  plates  arranged  within  the  wheel  space,  the-end  plates  being 
spaced  from  the  walls  thereof  and  provided  witli  fl  ing  -  which 
are  secured  thereto,  a  bulkhead  supported  upon  the  end  plates. 
a  wheel  mounted  between  the  end  plates  and  provided  with 
swinging  buckets,  a  circular  plate  slidably  mounted  upon  one  of 
the  end  plates,  a  ring  upon  the  circular  plate,  links  connecting 
the  ring  to  the  buckets  of  the  wheel,  and  means  for  moving 
the  circular  plate  into  a  concentric  or  eccentric  relation  with 
the  axis  of  the  wheel,  the  dam  being  provided  with  means  for 
delivering    water  to   the   wheel   and   discharging   it   therefrom. 
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A   NEW   SPEED   COUNTER. 

The  Veeder  Manufacturing  Company,  of  Hartford. 
Conn.,  lias  just  put  on  the  market  a  new  speed  indicator, 
which  is  quite  unique  in  design,  being  entirely  different 
from  anything  else  for  the  same  purpose  now  on  the 
market.  It  uses  for  the  registering  apparatus  one  of  the 
revolution  counters,  so  familiar  to  all  users  of  counters, 
and  which  requires  a  complete  revolution  of  its  shaft  to 
register  one  unit.  The  new  indicator  is  capable  of  being 
run  up  to  10,000,  which  is  capacity  enough  for  all  ordinary- 
cases. 

The  limit  of  speed  for  which  the  instrument  is  recom- 
mended is  about  5,000  revolutions  per  minute.  It  can  be 
used  at  higher  speeds,  but  the  wear  is  much  great)  r  at 
excessively   high   speeds. 

To  determine  the  actual  number  of  revolutions,  the 
reading  of  the  counter  must  be  taken  before  starting  the 
count,  as  no  setback  arrangement  is  provided  for  bringing 
the  register  back  to  zero.  This  saves  the  bother  of  setting 
the  counter  back  and  is  not  inconvenient;  any  setback 
now  made  renders  the  instrument  inaccurate.  It  i--  a  very 
easy  matter  to  jot  down  the  reading  of  the  register  at  the 
beginning  and  at  the  end  of  the  period  for  which  the  count 
is  taken,  and  the  difference  between  the  two  readings  gives 
the  count  for  the  period  desired  The  counter  works 
equally  well  in  either  direction.  Winn  run  one  way.  it 
subtracts;  when  run  the  other,  it  adds.  In  either  case  the 
difference  of  the  readings  gives   the  actual   count. 

The  counter  is  extremely  compact  and  weighs  but  a  few 
ounces.  It  is  comfortable  to  hold  in  the  hand  and  its 
readings   are   reliable   because   of   the   direct   reading   index. 

Where  it  is  desirable  to  use  a  counter  in  connection  with 
electrical  machinery,  the  rubber  tip  shown  is  provided, 
which  effectually  insulates  the  counter  from  any  current 
there   may   be   in   the   machinery. 


THE   NEW  ANNUNCIATOR. 

\    valuable   improvement   in   the   well-known    magm 
needle     form    of    annunciator    is    now    being    placed    on     tin- 
market. 

In  the  old  type  of  instrument,  false  indications  not 
infrequently  resulted  because  the  needles  came  within  the 
influence  of  the  magnet  cores  while  vibrating  after  being 
reset. 

In  the  new  type,  the  needles  are  attached  to  the  face- 
plate instead  of  to  the  setback  rod.  A  V  shaped  slot  in 
the  setback  bar  engages  a  lug  on  the  needle  which  p 
through  the  plate,  thus  returning  the  needle  to  it-s  normal 
vertical  position.  No  resetting  oscillation  is  possible,  be- 
cause the  V-shaped  slot  brings  the  needle  to  immediate  rest 

Another    important    feature    of    the    new    annunciator    is 
that   raising  the   setback   rod   does   not   impart   to   the   ne, 
any    general    movement.       In     early     types,     where     resetting 
"jiggles"    all     the    needles,    a    heavily     charged     magnet     cure 
often  would  re-attract  a  needle,   causing  false   indication. 

The  bell  mechanism  is  attached  to  a  frame  hinged  to 
the  case.  This  allows  the  testing  of  the  bell  or  lines  to  be 
done  without  the  removal  of  the  bell  from  the  case.  The 
case  is  plain  with  round  corners,  well  finished,  and  attaches 
to  the  wall  with  four  screws.  The  terminals  have  lugs  to 
prevent  the  wire  slipping  and  are  soldered  to  the  wires 
from  the  magnet   coils. 


A  telephone  terminal  is  provided  on  the  type  "C," 
which  enables  telephones  to  be  connected  to  the  system, 
and  this  is  accomplished  with  no  more  wiring  than  that 
us,  d  for  the  ordinary  annunciator.  If  the  building  has  been 
wired,  a  telephone  can  be  substituted  for  the  push  button 
al  any  outlet  and  a  telephone  for  the  attendants'  use  placed 
m  the  same  room  with  the  annunciator.  Where  the  house- 
holder .'an  eel  such  convenient  service  so  inexpensively, 
the  electrical  contract,. r  can  of  course  find  profitable 
business  ■ 

Ibis  new  annunciator  is  also  made  with  the  operator's 
set  attached  to  the  case.  There  are  a  number  of  different 
types  of  case-  as  well  as  self-setting  and  elevator  styles. 
It  has  been  named  the  "Hub"  and  is  manufactured  by  the 
Electric    G Is    Manufacturing   Company.    Boston,   Mass. 


SUPPLY     DEPARTMENT     CONFERENCE     GENERAL 
ELECTRIC  COMPANY. 

<  >n   January   4th,   5th   and   6th    the   Pacific 
Coasl      Supply      Department      of     the    General 
Electric   Company   held  its  annual   meeting  at 
the    Fairmont    Hotel,   San    Francisco,    for   the 
discussion   of  subjects  of  interest   to   that   de- 
ment. The  meeting  closed  with  a  dinner  at 
Fairmonl    Moid    on    the    night    of  January   6th,   at    which 
'"•    E     Bibbins,   manager  of  the    Department,  presided  in 
Ins  usual    happy    manner. 

1  lie  meeting  was  one  of  the  most  successful  in  the  ex- 
perience of  that  company  and  the  many  brilliant  talks  at  the 
concluding  dinner  indicated  the  possibilities  which  can  be 
developed  in  the  supply  man  under  proper  leadership. 

In  addition   to  the   Pacific   (oast  force  of  the  department 
there  were  present  Mr    F   G    Vaughen  and  Mr.  G.  C.  Osborne 
of   the    Eastern    organization,   and    their   presence    aided    ma- 
dly in   making  the   convention   a   success. 


the 
Mi 


LIMIT    OF    SAFETY    IN    STORED    COAL. 

The  Coal  Department  of  the  Arthur  I).  Little  Laboratory, 
Boston,  has  found  instances  where  a  small  coal  pile  cooled 
down  after  being  as  hoi  as  1C5  degrees  Fahrenheit.  This 
was  probably  a  rare  occurrence,  as  the  temperature  generally 
increases  rapidly  as  the  coal  heats  up  above  150  degrees,  and 
there  is  no  doubt  but  that  when  21:.'  degrees  Fahrenheit  is 
reached,  the  coal  must  be  moved  or  some  teps  taken  to  cool 
it,  in  order  to  prevent  fire.  Temperatures  as  high  as  485 
degrees  Fahrenheit  have  been  observed,  and  at  this  temper- 
ature the  coal  ignited  when  exposed  to  the  air. 


GROUND    TROUBLE. 


\  Seattle  telephone  user  has  been  bothered  by  the  ringing 
of  bis  telephone  bell  whenever  the  electric  light  was  turned  on. 
Investigation  showed  that  the  fixture  wiring  hail  been  grounded 
to  a  gas-pipe,  and  the  telephone  had  been  grounded  to  a  water- 
pipe,  enough  current  being  picked  up  to  ring  the  telephone  bell. 
The  trouble  was  cleared  by  removing  the  telephone  ground 
from   the   water-pipe 

The  examination  will  consist  of:  Mathematics,  materials, 
calculations,  drafting,  and  training  and  experience.  Competitors 
must  possess  knowledge  that  will  enable  them  to  design  the 
engines  and  all  machinery  in  light-house  tenders 
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APPROVED  ELECTRICAL  DEVICES 


CONDUIT  BOXES. 

"Pratt"  pressed  steel,  square  type  outlet  boxes  with  cov- 
ers, galvanized  or  enameled  finish.  Approved  Dec  14,  L908 
Manufactured   by 

Pratt-Chuck  Co.,  Frankfort.  N.  Y. 

CONDUIT  BOXES,   FLOOR   OUTLET. 

"T.    &    B."    Watertight    Floor    Outlet      A    cast  iri 
with   a   brass   plate   and   cap.      Hubbell   plug   and    receptacle.- 
in    \.  250  volts.    Approved    Dec    7,   1908     Manufactured  by 
Thomas  &  Betts  Co.,  299  Broadway,  New  York,  N.  Y. 

FLEXIBLE  CORD,  PENDANT. 

Marking:      Two   green    cotton    threads    running    parallel, 
with    wire   between    the    rubber   insulation    and    braid.      Ap- 
proved Oee.  is,  1908.     Manufactured  by 
Bishop  Gutta-Percha   Co.,  420  E.  25th  St.,   New   York,   N.   Y. 

LAMP  ADJUSTERS. 

Harley's  No.  1  Electric  Light  Holder.  Two  sliding 
wooden  strips  having  the  upper  strip  secured  to  a  mounting 
Mock  by  a   ball   and    sockel    joint   and   with   the   flexible   cord 

running  in   a   gi •     cut    on   the   inner   surface   of   the   lower 

strip.     Approved  Deo    is.  1908      Manufactured  by 

Harley  Machine  Co.,  92  Hayden  Ave..  Springfield.   Mass. 

MISCELLANEOUS. 

Mercury  Arc  Rectifiers  for  converting  alternating  to 
direct  currents;  outfits  supplied  for  alternating  current  cir- 
cuit -  of  110,  320,  and  300  volts,  with  direct  current  cap..' 
up  to  and  including  50  ampere-  Vlso  mercury  arc  rectifier 
panel  for  moving  picture  machines,  220  volts  For  telephone 
batterj  service  this  apparatus  may  include  i,  E.  type  H 
transformer  of  unity  ratio,  to  be  inserted  as  an  insulation 
between  alternating  and  direct  current  circuit  -rounded 
neutral  and  ground  return  of  the  telephone  system.  Com- 
pensating reactance  case  must  be  mounted  on  base  of  slate 
or  other  non-combustible  insulating  material  when  installed 
on  floor  or  wall  of  combustible  material.  Approved  Dec  18, 
1908.     Manufactured  by 

General  Electric  Co.,  Schenectady,  N.  Y. 

"G.  E."  Buzzer,  alternating-current  circuit.  2  A..  125 
volts.  For  use  only  in  series  with  incandescent  lamps  to  indi- 
cate when  lamps  are  left  with  current  on.  approved  Dec,  T. 
1908       Manufactured  by 

General  Electric  Co.,  Schenectady,  N.  Y. 

RECEPTACLES  FOR  ATTACHMENT  PLUGS. 

G.  E.  cleat  concealed  and  flush  types  of  receptacle?  with 
''pull-off"  attachment  plugs.  6  ampere.  250  volts  Cat  Xos. 
49488-49490,  inclusive.  Approved  Dec  17.  1908  Manufac- 
tured by 

General  Electric  Co.,  Schenectady,  N.  Y. 

Ten  ampere-.  250  volts  .'surface,  cleat  type.  Cat.  Nos. 
5512-5514,  inclusive.  Surface,  concealed  type,  Cat.  Xos.  5426 
5428,  inclusive.  Surface,  moulding  type.  Cat.  Nos  5540-5542, 
inclusive.  Surface,  fielding.  Cat.  Nos  5560-5584-5585.  Flush 
wall  type.  Cat  Nos  .">4 15-T.4 ] s.  inclusive:  5443-5446,  inclusive; 
and  "Polarity,"  Cat.  No  5565  Floor  box  type,  Cat.  Nos 
5506-5508,  inclusive;  5469-5471,  inclusive:  and  5561-5563,  in- 
clusive, when  installed  in  approved  wall  boxes  in  side  walls, 
or  when  entirely  enclosed  in  approved  water-tight  floor  outlet 
11  "  "-       Approved    I  l<  i      15.    1908      Manufactured      ■ 

Harvey  Hubbell,  Inc.,  35  Organ  St.,  Bridgeport,  Conn. 

SWITCHES,    KNIFE. 

All    capacities,    250   and    Run    volts,    with    or    without    fuse 
extensions.     Approved   Dec     13,   1908      Manufactured    b> 
E.  G.  Bernard  Co.,  Troy,  N.  Y. 


ROSETTES.  LINK  FUSE. 

■ii.  Jr."   ■-'  .nnper-.   125   volts.     Cleat   type.  Cat.   No. 
150]      Concealed  type,  Cat    No    1502.     Conduit  box  type,  Cat 
No    "ais      Also  "Bryant"  combined  dent   and   fusible  rosette, 
Cat.   No    965.     Approved  Dec    28,   L908.     Manufactured  by 
Bryant  Electric  Co.,  Bridgeport,  Conn. 

ROSETTES,    FUSELESS. 

"Bryant,"    3    ampere--.    25i>    volts,    KP    style.      Cleat,    con 
coaled  and  moulding   types.   Cat     Nos.    1499,   1710-1497.     "Jim 
ior'    style,  cleat,  concealed,  conduit  box  and  moulding  types, 
\Tos     1999,   297,   369,   299        Uso  cleat   type.   Cat     No    869, 
with   porcelain    sub-base,   Cat.    No.    1247.     Approved    Dec.    is. 
1 '."is      Manufactured  by 

Bryant  Electric  Co.,  Bridgeport.  Conn. 

SOCKETS,    STANDARD. 

-    shell,   key   and   keyless,    Cat     Nos     157,   111. 17.   357, 

157,  0457,  557,  0557,  and  460  to  465,  inclusive,  with  metal 

and  "Snap   Cap,"  Cat.   \'os.  440  to  445;  also  all  above 

j  with  shade  holder-  attached,      approved   Dec.  29,  1908. 

Manufactured    by 

Pass  &  Seymour,  Inc.,  Solvay,  N.  Y. 

G  1.  bra--  shell,  key  type,  lock  socket,  Cat.  No.  58951, 
50  C  I'.  250  volts  Sockets  with  revolving  screw  shells  from 
which  lamp-  cannot  be  removed  without  access  (by  means 
of  special  keys)  to  certain  stops  on  the  interiors.  Approved 
I  If  c    2,    1908       Manufactured   by 

Genera!  Electric  Co.,  Schenectady,  N.  Y. 

RECEPTACLES.    STANDARD. 

"P.  &  S."  Wall  Sockets,  3  amperes,  250  volts  (keyless), 
and  50  C.  P.,  250  vo  I  (kej  I,  brass  shell,  Cat.  Nos.  387,  0387, 
455,  156,  and  467,  468,  469  with  metal  keys.  Porcelain  shell, 
'  Mos     2371,    02371,    237,    0237,    247,    0247.      Approved    Dec. 

30,   1908.     Manufactured   by 

Pass  &  Seymour,  Inc.,  Solvay,  N.  Y. 

SWITCHES,    PUSH-BUTTON   FLUSH. 

"Mar-ball"  Push-button  flush  switches,  -ingle-pole  and 
three-way,  10  A  .  125  volt,  5  \  .  250  volt,  Cat.  Xos.  1001,  1003. 
Double-pole,  10  A.  250  volts,  Cat.  No.  1002.  Approved  Dec. 
7.  1908      Manufactured  by 

Marshall  Electric  Co.,  301  Congress  St.,  Boston,  Mass. 

SWITCHES.   SURFACE    SNAP. 

"G.  E."  with  or  without  indicator,  closed  or  slotted  bases. 
Single-pole.  3  A..  250  V.;  5  A,  125  V. :  Cat.  Xos.  50873-74. 
60294-95  5  A.  250  V.;  5  A..  125  V.;  Cat.  Nos.  60950-53. 
Double-pole,  5  A.,  250  V.;  Cat.  Nos.  60950-53;  10  \.  250  V.; 
Cat.  Nos  60451-54.  Three-way.  3  A.,  250  V.:  5  A..  125  V.;  Cat. 
No  60955;  5  A.  250  V:  10  \  125  V.;  Cat  Nos  60455-56. 
Four-way,  2  A  .  250  V.;  5  A  .  125  V  :  Cat.  Nos  60458  59  Two- 
circuit.  2  A  .  250  V  :  5  A  .  125  V.:  Cat.  Xos.  60460-63.  Three- 
circuit.  2  A.  25ii  V.;  5  A,  125  V  :  Cat  Xos  60464-07  Ap- 
proved  Dec.  7.  Vans      Manufactured  by 

General  Electric  Co.,  Schenectady,  N.  Y. 

"Perkins"    three-pole    snap    switches    with    Vulcabeston 
commutators,      15    A.,    125-250   V.,    Cat.    Xos.    2025,   202(1,    2045. 
2046.     Approved  Doc.  lfi.  1908.     Manufactured  by 
Perkins  Electric  Switch  Manufacturing  Co.,  Bridgeport,  Conn. 

SWITCHES,   SURFACE   SNAP,   SUB-BASES. 

"Arrow  E"  porcelain  sub-bases  for  surface  snap  switches 
Cat.  Xos  6330,  '.ill.  6332,  (5335,  6336,  6337,  and  0P.4O.  Ap- 
proved   Dec     is.    1908       Manufactured   by 

Arrow  Flectric  Co.,  619  Capitol  Ave.,  Hartford,  Conn. 
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TELEPHONE. 

MILWAUKEE,  ORE.  -This  place  will  have  a  telephone 
system  soon.     No  names  mentioned. 

MONROE,  WASH  A  move  is  on  Foot  to  extend  the 
line  of  the  Independent  Telephone  Company  to  Cherry 
V  ailcy. 

EUGENE,  ORE.— Negotiations  are  in  progress  with  the 
Home  Telephone  Company  of  Portland  for  the  establishment 
of  that   system  here. 

TULARE,  CAL  ["he  Pacific  Telephone  &  Telegraph 
Company  has  taken  ovei   the  system  of  the  Home  Telephone 

I  !i . 1 1 ] ] > . i  n >  .   i  if    this    Ci  unity 

FARMINGTON,  UTAH  Hie  Davis  County  Independ- 
ent Telephone  Company  ha  ized  and  they  expect  to 
i    ill  of  I  >a\  is  County. 

BE!  LINGHAM,  WASH       It   is  announced   thai   $50, I 

will  lie  expended  by  the  Home  Telephone  I  ompany  in  the 
extension   of  its   service  lines  in   this   city 

WINNEMUCCA,    NEV       I  lie    residents    of   Quin    Rivei 
Valley  have  subscribed  the  sum  oi  $2,950  towards  the  bui 
ol   .i    iu.'.    telephone   lini    From    Haviland's   Station   to   M 
mitt. 

BUTTE,      MONT.— The      [nter-Mountain      Construction 

I  ompany  expects  t"  do  considerable  work  this  spring,  and 
will  install  new  boards  in  Helena.  Deer  Lodge  and  othci 
point  s 

MT.  VERNON,   WASH       The  citizens   ol   this  city   have 

igned    Up   with    the    Farmers'    .Mutual    Independent    Telephone 

I'm     i     I  verett,   Wash.,  to  use   their  service   from  the   first   of 

I I  j 

M<  >DEST<  I,  CAL       I  he  Sylvan   Rural   Telephone    i 
pany    is    completing    the    consti  ol     its    lines    in    and 

around  Modesto,  and  expeel  to.  give  rural  service  in  the  next 
thirty   days 

i      iLDEND  \I.L.    W  \SII      The     Goldendale    Teh 
and    Telephone    Company    will    place    a    new  ird    in 

their  exchange  immediately,  and   otherwise  thoroughly 
haul    their  syst    n 

BERKE  LEY,  CAL      Managi  r  1     I-    \\  hite,  of  the 
States    Telephone    >\;    Telegraph    Company,    in    Berki  h  y,    has 
announced   that   the  company    will   lay    more  than   100,000 
oi   cable  in   that   city  in   the  spring. 

BOrSE,     IDAHO.— The      Independent      Long     Distance 
Telephone    Company    i-    contemplating    overhauling     i 
changes  at    Nampa,    Payette   and    Wciser   and   putting   in 
common  battery  switchboards  this  spring. 

AN  V  I  IR  II-.    \\   \MI  —  W.  J.    Phillips,   division 
int-ndeni  of  the   Pacific  Telephone  Company,  with  headquar- 
ters  at    Portland,   was   in    the   city    recently   mapping  out    im- 
provements  that   the  company    proposes   to  make-  in   the   near 
I:  t  uiw 

ONTAR1    i    OR1         \  ihom    company,   to  be  known 

the    Farmers'    Mutual,    was   organized     recently     by      the 
farmers  living  about  Fruitland.     li.   F.  Tussing  is  president  of 
tin   company  and  H.  E.  Smith  secretary.     The  plan  is  to  ii 
the    system    at   once. 

TENINO,  WASH. —  Negotiations  have  just  been  com- 
pleted which  will  combine  the  telephone  >  •<  liange.  the  Light 
&  Power  Company  and  the  water  works  under  one  general 
office  and  plant  roof,  under  the  ownership  and  management 
of  W.  Itean  Hays  and  S  \\  I  enton  The  plans  for  the  con- 
solidation of  the  plants  and  management  include  extei 
improvements  to  all  three  systems. 


ANACORTES,  WASH.— The  Farmers'  Mutual  Inde- 
pendent Telephone  Company,  of  Everett,  Wash.,  have  pur- 
chased a  new  .011:111011  battery  multiple  switchboard  for  llii- 
station  Tin-  board  was  shipped  the  first  of  the  year  and 
will  be  in  operation  about  the  firsl  of  February. 

SILVERTON,  ORE.— The  Interurban  Telephone  Com- 
pany have  placed  the  order  for  a  new  multiple  switchboard 
with  the  Dean  Eelectric  Company,  Elyria,  Ohio  This  ho, nil 
will  soon  lie  shipped,  and  the  Interurban  Telephone  Company 
1-  to  rive  a-  fine  service  as  can  he  had  in  the  Slate  of 
Oi 

TONOPAH,  NEV. — An  agreement  has  been  reached 
whereby  the  Postal  Telegraph  Company  will  use  the  lines 
in  Nevada  Telephone  &  Telegraph  Company, 
tin-  former  company  having  now  opened  offices  in  this  city 
I  he  Postal  Company  will  soon  be  forwarding  messages  to 
the   Coast. 

SAN  FRANCISCO,  CAL.— Joseph  Harris,  of  Chicago, 
president  ol  the  Automatic  Electric  Company,  and  who  is  now 

in  this  city,  stales  that  the  installation  oi  65,000  automatic 
telephones  for  the  Home  [Telephone  <  ompany  in  San  Fran- 
i  0.  will  begin  in  March.  Mr.  Harris  state-  that  15,000 
telephones,  switchboards  and  other  appliances  representing 
an  investment  of  $1,000,000,  are  now  on  their  way  to  this 
city,  an  additional  50,000  telephones  to  he  shipped  lai  r  I  he 
Nome  Company  of  this  city  will  ereel  long-distance  lines 
along  the  Coasl  to  parallel  the  lines  of  the  Pacific  Telephone 
&  Telegraph  Company.  Harris  announces  thai  the  Home 
Company    will   he   ready    to   begin   operations   by   the   middle   of 


ILLUMINATION. 

CANBY,   ORE        \   light   and   power    ham  In  1     ha     been 
ranted    lo    M.   J.    Lei 

LAPWAI,  IDA  J  W.  Eenderson,  a  local  busines  man, 
1-  preparing  to  install  an  electric  light   plant. 

I.I.W  1ST!  IN,  ID  \  W.  II  Bonrke  of  Spokane  has 
asked   the  city   council    lor  an   electric   light    Franchise 

VANCOUVER,   B.  C— The   North   Vancouvi      Gas,   Heal 
.    G        I' 1    Company,  Ltd.,  has  asked  for  a   Franchise. 

BREMERTON,  WASH.— Peninsular  Light  &  Powci 
Company  submitted  an  ordinance  ■  r  a  Franchise  lor  clectrie 
light    and    power    plant. 

HOQUIAM,  WASH— It  is  announced  thai  the  Grays 
i  1. 11  hoi  Railway  >x-  Light  Company  will  -non  replace  its 
w [en  light  poles  with  steel  and  will  in-tail  cluster  lights. 

MAX  I  LA.    P.    [.—At    a   recent    session    of   the    Municipal 
Board   of  tin-  city    of  Zamboanga   it    was   indicated   that   there 
ossibility    of    the    immediate     installation    ol    a 
modern   electric   lighting  plant   in    that   city 

QUINCY,    CAL. — The    permanent    machinery    to    b 
stalled   in   the    plant   of   the    Indian    Valley    Electric    Lighl    & 
Power  ('ompany  al   Greenville  has  arrived  and   will   be 
lished  as  readily  a-  weather  conditions  will   permit 

MODESTO,  CAL.— The  bid  of  $225  of  the  La  Grange 
Light  &  Power  Co  for  a  Franchise  to  creel  and  maintain 
poles  and  wire-  for  the  transmission  of  electrical  power  for 
lighl,  heat  ami  power,  has  been  accepted  by  the  City-  Council. 

PHOENIX,  ARTZ— F.  H.  Ensign,  general  manager  oF 
the  Phoenix  Gas  &  Electric  Company  in  this  city,  has  just 
returned  from  Los  Angeles  and  states  that  he  ha-  let  the 
final  contract  for  electric  machinery  for  the  new  station  of 
ompany  in  Phoenix.  The  equipment  is  to  he  furnished 
by  tin'  Genera!   Electric  Company 


SI 
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TRANSMISSION. 
,    \  1        \  ipropi  iatii  in  i  'i  3,0i  0  ini 

roni   Soutli    I  H  filed  by    \     I 

.•ard,    vice  president    of   the   Sierra    Electric    Power   Com 
The    water    is    to    be    used    foi     generating    electrical 
er. 
HON(  (LULU,  1 1     I"      The  plan-  for  the  proposed  ; 

.alley,  which  will  furnish  electricity  for  the 
■  lulu,  and  which  will  also  voirs 

with   artesian  uestic   use,   hat  leted, 

and  operation  ■  ly. 

I'll  1 I  i  '.    I    \L  — Thirtj  daj    o] 
land  in  Big   Meadows,   Plumas  County,  California,  have  been 
taken   by   the  Great   Western    Power  Company,  with   the  evi 
dent    intention   of   erecting   upon    the   land   the    second    of   its 
pi  i  ipi  i-cd  -i  rii  e   Feather  River. 

i  IAKL  VND,  CA1        I  h •  Pa 

cific    Gas    &     I  I.,  in,     I  ompanj  in    this   city    has    been    com 

plcted,  having  been  entin  tructetl  in  five  months'  time. 

new    plant    has   a    9     i  capacity,    generated    by 

■ horsepower   steam   tin  id   was   constructed  at   a 

£500,000 

CHICO,  CAL       Hie  Sierra  Electric  Power  Company, 
ccntly  incorporated  al   Oakland,  is  to  enter  the  field  here  in 
competition  with  the   Pacific   Gas   &    Electric   Co.,  headquar- 
ters having  been  established  in  this  city      The  compan) 
poses    to    erect    its    power    plain    on    I"  I  reek,     [Tehama 

County,  California,  fifty  miles  north  of  rights 

ured. 

OAKLAND,  CA1        I  1  General 

Company  ha-  issued  bonds  to  the  amount  This 

company  has  valuable  I1 
tains,  and  plan  irder- 

-..in   Francisco   Bay.     It   is  declared  bj 
cials  that   a  steam  generating   electrical  power  plant   will  be 
erected  in  Oakland  in  the  immediate  future.     The  corporation 

ntirely   si 
of  Pin. mi-      i  sident,  and  VV.  II    Spaulding 

,    i  emaini  es  \V.  Walter. 

Herold    P.    Pitts,    Chester    II.    Pent 
i       VI  i       d      rhomas    H     PI 
Jr.,  Tin. mas  V    Maxwell,  and   Ernes!   W.  D'Obrain. 

SAX  FRANCISO  >.  CAL.— 1  I  pp!y 

..my.  which  has  assumed  control  rge  land  hold- 

tch  Hctchy  Valley, 
and   which  unicipal   water 

suppbj    project,   ha  here,  with  Jesse   W.   Lilien- 

ander   M.   Moi  [enry   H     I  [art   as   dii  i 

William    1  11  tail's    lai 

and    were 

with  the  undci  [hts      The 

r   rights  >,   but 

fused.      The   new   company   has 
lized    for   irrigation  i    ses,   but    Lilienthal 

rts  that   tl  i  rn  will  deal  fairly  with  the  city. 

OAKLAND,    CAL.— Plans   have    been    completed   by   the 
■   Western   P  I  ompany  for  t;  >n  on  the  water 

in  this  city,  for  a  $1,000,000  nerating  plant, 

u    ili    rj    to  the  hydro-electric  station  of  the 
i  ireement  in  an  enn  rgencj      C'  mtracts 
r   preliminary    foundation    work   have 
.    n    within    a    few 
plant   will  be  '  i  ai  within 

construction   is  commenced, 
dison 
earn  turbine  I  \  /.icing 

'..watts  and  about   20,000  horse- 
plant  of  this  mag- 
to    ultimately 
duplii 


PENDLETON,   ORE.— The    Peacock    Milling    Company 
led  on  5,000  inches  of  water  on  the  Walla  Walla   River, 
which   will  lie  used  to  generate  electrical  power. 

SPOKANE.  WASH      Wm     \    Nficholls,  president  of  the 
Big    Bend    Transit    Company,   announces    thai    his    company 
owns  a  power  site  on  the  Spokane  River,  capable  of  develop 
.power,  and  will  build  at  once  an  electric  plant, 
starting   with    10,000   horsepower. 


WATERWORKS. 

POMONA,   CAL.— Thi    i  lidated   Water   Company   will 

expend    more    than    $30,000    on    its    new    high  pressure     water 
system. 

SAN  JUAN,  CAL.-  The  Board  ol    (Trustees  of  San  Juan 
i    led  a   proposed   pipe   line   surveyed  and  advertised 

lids 

LOS  VNGELES,  CAL.  The  water  department  has 
awarded  the  contract  for  5,000  meters  to  the  Neptune  Meter 
Comp; 

VENTUR  \.  CAL. —The  bid  of  P.  Charlebois,  amounting 
515,    for    10,500   feet   of  3-inch   Standard   black   pipe,   has 
been   accepted   by   the   Supervisors. 

WAILUKU,    II.    T.     Data   and   surveys   have   been    pre 
pared     for    a    proposed     pipe    line    to    carry     waiter     from     the 

lau  mountains  to  the  fields  of  Kula.  and  a  report  sub- 
mitted. 

OS  \\<;i  I  ES,  I  \l„  —  Advertisements  for  hi. Is  in  re 
Spect  to  a  supply  of  steel  pjping  in  various  si/es  has  -he.  n 
ordered  by  tin    '  ouncil.      The  hi.ls  are  to  be  opened  on 

January    19th. 

LOS     VNGELES,    CAL.— The    Hoard    of    Public    Works 

awarded     tl                   let     for     the     construction    of  the      Antelope 

division   of   the   Owens    River  aqueduct  to    Perry   A. 
■    £529   i08 

S  U"k  \Mh  N        I      I       I.    -R.     G.     llaiifor.l.     a  capitalist,     is 

planning    I                                             a    Supply    of    pure  water,    which 
he   will  probably   divert   from   the   American    River  and   bring  to 
by   means   of  pipe   lines. 

I  URLOCK,  CAL.-  \  special  bond  election  to  secure  funds 
with  which  to  construct  sewers,  -ewer  plant,  lay  pipes,  con- 
struct a  waiter  plant,  and  will  he  held  on  January   [8th 

The  prop  a  total  of  $53, I 

RKELEY,   CAL. — To    secure    water   supply   through    the 
control    of    the    drainage    lands    of    Strawberry     Creek,    options 

leen     ecut  ed   by   the   Universil 
California     authorities.     The     land     purchased     will     cost     nearly 
$1,000,000. 

I  ouis  Titus,  president  of  the  Peoples' 
Watei   Company,  1  G  mncil  that  his  com 

will  keep  his  promises  mail  I   months  ago  to  the 

000    worth    of    new    pipes    would    he    installed    in 

the  city 

SONORA,  CAL. — Marsden  Manson  has  transferred  to  San 
Francisco  all  his  rights,  titles,  and  interests  to  the  filing-  of 
water  rights  of  the  Tuolumne  River  and  Eleanor  Creek  in 
Tuolumne  County.  The  tilings  were  made  under  the  official 
direction   of  Manson  as  the   City   Engineer  of   San    Francisco. 

GRIDLEY,  CAL. — Sealed  hi. is  for  furnishing  the  ma 
terials,  erecting  and  constructing  a  waterworks  and  electric 
light  building  for  Gridley  will  be  received  by  the  clerk  of  the 
Board  of  Trustees  until  January  11,  1909.  -Sealed  hi.ls  for 
erecting  an.l  installing  a  pumping  plant  in  the  same  city  will 
be  received  until  February  23rd. 

LOS  ANGELES,  C  \L.--Tn  the  third  annual  report  of  the 
accounting  department  of  the  Owens  River  Aqueduct,  it  is 
shown  that  the  disbursements  and  cash  on  hand  for  the 
year  ending  November  30th,  amounted  to  $3,201,049.97.  The 
cash  on  hand  November  30,  1907,  amounted  to  $45,141  95,  and 
the  sum  received  from  the  sale  of  bonds  was  $3,092,776.61.  The 
total  Aqueduct  construction  account  amounted  to  $3,542,860  92 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  caie  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP  ADAPTERS 

Benjamin   Electric   Mfg.  Co. 

Bryant  Electric  Co. 

Dale   Co. 

General   Electric  Co. 

Hubbell,  Harvey. 

Marshall   Elec.  Co. 

Pass  &  Seymour. 

Perkins  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR   ALARMS 

Edwards  &  Co. 
Electric   Goods   Mfg.   Co. 
Partrlck, Carter  &  Wilkins  Co. 
Stanley   &   Patterson,    Inc. 
Western   Electric  Co. 

FIRE    ALARMS 

Edwards  &   Co. 
Western    Electric   Co. 

WATER    ALARMS 

Partrlck, Carter  &  Wilkins  Co. 


ANCHORS 

Klerulff.     B.     F.     Jr.     &     Co., 

"Hubbard." 
Kiei-i  e-    Sets,     lathias. 

ANNUNCIATORS 

Edwards  &   Co. 

Elec.  Goods  Mfg.  Co.,  "TtoSS, 

"Rivol."    "Perfect,"    "Nox- 

all." 
Partrlck,    Carter    &     Wilkins 

Co.,   "King." 
Standard  Elec.  Wks.  "C  &S 
Stanley  &  Patterson,   Inc. 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 

Klerulff  B.  F.,  Jr.  &  Co. 
California    Pole   &    Piling    Co. 
Walworth  &  Neville  Mfg.  Co. 
Western    Electric   Co.,   "Wal- 
worth &  Neville." 

MAST    ARMS 
Elec.  Aopn.ince  oo..  "Cutter 
Ft.   Wayne   Electric   Works. 
Kierulff,     B.     F.,    Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co.,  "Fletcher 

TELEPHONE    TRANS- 
MITTER   ARMS 

Dean   Electric  Co. 

Elec.   Appliance   Co.,   "Eaco  " 

Klerulff,     B.     F.,    Jr.     &     Co. 

"Sterling." 
Sterling    Elec.   Co. 
Western   Elec.  Co. 


"TMORD  ARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  lo  have  a  bell.  bu//er.  annunciator  or 
burglar   alarm   refuse  to  work   because  of  an  exhausted   battery. 

This  can  all  be  eliminated  by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  practically  no  exp< 

Hotels,  office  buildings  and  residences  are  adopting  them. 

STOCK   CARRIED    BY 

PACIPIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK  YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


Wear,  the  Oldertt  and  Largest  Manufacturers  of  Cross  Arms 
in  the  World. 


Washington  Mills  Devoted  to    Fir    Cross   Arm    Manufacture 
Carry  l-arge  Stocks 

WALWORTH    &.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO.    ILL. 


DUNCAN 

TRANSFORMERS 

arc    thoroughly    impregnated    under   tin- 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


A     NEW    MOTOR 

throughout 

■ 

^_^  '  B    .  undei    wide 

fcjt.  ^^F      SEND  FOR  BULLETIN    599 

^Wl  V  '"v^Bl  nBt  Northern  tlfftriml  Mfv 

^1  ''^aS^T     ^r  Standard  ai 

W.  ^.^^^  ^  Currnii      Alternal 

1069     tent.      Madison,  Wisconsin 

403-406  ATI  AS  HI. IX...  604  MISSION  ST  .      SAN  FRA 


SECURE    MODERN  SWITCHES 

The  "Jr  Switch 

1 '  _>  Inches  1  >i  ep. 
as  many  points  oi  superi- 
ority over  other  switches 
on  the  market. 
( )rder  n  catalogue  i  m<  >m  us 
and  the  switches  from  your 
ji  >l  iber. 

The   Arrow    Electric   Co. 


HARTFORD,   CONN. 


TYPE  "C"   PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  lor  Blowers.  Pumps  and  Small  Generators 
CAPACITY    1-4    to   50    H.   P. 

THE  PELTON  WATER  WHEEL  COMPANY 


SAN    FRANCISCO 


NEW  YORK  CITY 


RUBEROID  ROOFING 


The    Standard    for   Thirty    Years 
The    Cheapest    Because    the  Best 

Am     mi ti>l ><-r    of    testimonials    furnished    on    application. 
SEND  Fl  iR  SAMl'l  I  S    \Nl>  I'KK  IS   I  <  > 

BONESTELL  &  CO. 

Distributing  Agents  118-124  First  Street.  San  Francisco 

A    Full   Line  of   Building   and  Sheathing  Papers 


PRESERVATIVE  PAINTS 

STERLING   PAINT  CO. 

Manufacturers  ol  Nut"  i    Paints  for  preservins  against 
all   ,,,,.,  mre   or  acid  atta<  b    Steel.  Iron  and  Vi  ood. 

BOILER  PAINT 
S  I  ACK  PAINT 
INSULATING  PAINT 
HOT  SURFACE  PAINT 

Our  Paints  adhere  to  an)    urface  and  are  guaranteed  not  to  crack.  bliM 
,1       5am  iles  for  trial  furnished  free,     Quickly  and  easily  applied. 

THE  PAINT   THAT   WON'T  COME  OFF 

BONESTELL  &  CO. 


Distributing   Agents 


118-124  First  Street,  Sun  Francisco 


Van  Emon  Elevator  Co. 

Manufacturers    of 

High  Grade  Elevators 

Office  and  Construction  Department       Factory  and  foundry 
54  NATOMA  STREET  West  Berkeley,   Cal. 

San  Francisco  12,000  mi.  II. 
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in  Circular  Loom  Co.      13 

Bo  ton,     15    Milk. 

San    Francisi  0,    77"    Fol 

som 

Seattle,    in   Occidental. 

American  Electrical  Works 
Phil  R.    I. 

San     Francisco 
Bldg 

Los     Angeles,      Sei 
Bldg 

I    iska   Bldg 
Portland,   Couch    Bldg. 

American  Transformer  Co 9 

Newark,    N.    J. 

Arrow   Electric  Co. .. 
Hartford,     Conn. 

Aylsworth  Agencies  Co.  i 

I    I. HI,    Mi, 


B 


Cutter  Company,  The  -  ! 

Philadelphia,    Pa. 
San    Francisco,    770    Fol- 

-iiiii 

HIO     ■  lental 


Dale  Company,  1  he  1  5 

\,  «     fori  West  L3th. 

San    Francisco,     770    Pol 
sum. 
Seattle,  411  I  iccidental. 

Dean  Electric  Co.  I  7 

Elyria     I  ihio 

San    Francisco,    606    -Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  17 
Chi  i         il    Bldg. 

San   Francisco,  301   From 
Los  Angi   i  2nd. 

Duncan  Elec.  Mfg.  Co.  7 

I  .afayetle,     Indiana. 
San   Francisco,  'il   Second 


Belden  Manufacturing  Co. 

igo,   L94  Michigan  St. 

Benicia  Iron  Works.  „ 
San  Francisco.  Monadnock 
Bldg 

Benjamin  Elec.  Mfg.  Co.  _. 
Chicago,    40    W.    Jackson 
I :  ■,  ,  I 

San    Francisco,     151    New 
Montgomery. 

Blake  Signal  and  Mfg.  Co.        12 

Boston,    -4i)    Sunine  i 

Bonestell   &  Co 7 

San    Francisco,    118    First. 

Bossert  Elec.  Construction  Co.- 14 
Utica,     N.     Y. 
San     Francisco.    770    Fol- 
som. 
Seattle,       411       Occidental 

Brookheld  Glass  Co.,   The  I 

New     York,     U.     S      Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 3 

San  Francisco,  4 !  Second. 

Bryan- Marsh  Co..  .3 

ml,  C  il,.   12th  &   l      ' 


Bryant  Electric  Co. 

Bridgeport,    Conn. 
San    Francisco,    609    Mis- 
sion. 


D.  &  W.   Fuse  Co. 
L'ruvidcnce,    U. 


Edwards  &  Co., 

New    York,    L40th    &    Ex- 

i    Sts. 

Electric  Appliance  Co. 


Holabird  Reynolds  Elec.     Co.      5 
San    Francisco,    527    Mis- 
sion. 

Los  Ani;.  l.s,   1 L6  Bast  5th 

Holophane  Company,  The 

New    York.    227    Fulton. 
San    Francisco,    l"i    New 
Montgomery. 

Hubbell,  Harvey,    Inc. 
Bridgeport,    ( lonn. 

sco,    770    Fol- 
som. 
Seattle,    in    Oi  cldi  ntal. 

Hunt.  Mirk  &  Co  6 

San  Francisco    141  Sn  ond  St. 


Indiana  Rubber  cv  Ins.  WireCo.    I 
fonesboro,    Indiana. 


Johns-Manville  Co.,    H.    W.         5 
New     fork,     100     William 
San    Francisco,     159    New 
Mon  tgon 

I  o       Ingi  l<  I       5th 

Seattle,   576    ls(    Av,   So. 


San    Francisco, 
sion. 


730    Mis- 


Cal.  Inc.  Lamp  Co. 

San    Francisco,    117    New 
Montgomery. 

California  Pole  and  Piling  Co.   I  I 

25    California 

Chase  Shawmut  Co. 15 

iiirvport,    Mass. 
San     Francisco,    770    Fol- 
som. 
Seattle,  411  Occidental. 

Chicago  Fuse  Wire  &  Mfg.  Co.  - 
So.    Clinton 

St. 


Cole  Co.,  John  R. 


14  &   15 
7o    Fol- 


Columbia  Inc.  Lamp   Co.  _ 
Mo, 

San    Fran,  isci  i,      1 5    New 


Electric  Goods  Mfg.  Co. 
Bi 
s  in  Francisi  o.  lro  s 

Electric  Storaage  Battery  Co  i 

Philadelphia. 

San     Francisco.     Crocker 
Bldg 


Fairbanks,  Morse  &  Co.  -    4 

Chicago. 

San    Francisco,    15S    First. 
Los     Angeles     123    Third. 
Seattle,    309    Occidental. 
Portland,    1st   &    Stark. 

Fort  Wayne  Elec.  Works li 

Fort    Wayne,    Ind. 

San   Francisco,    403   Atlas 

Bldg. 


General   Electrii     '  'o  II 

S,  In  ni  <  ta.lv.      N.      Y. 

San     Francisi  o,     I"  n  i  o  n 

Trust  Bldg 

Angeles,    Delta    Bldg 
Seattle      Alaska    Bldg 
Portland,  Worcester  Bldg. 


Habirshaw   Wire  Co 13 

New  York.  253  Broadway. 

Heald's  School  of  Eng'ing  17 

Francisco,    425    Mc- 

Henshaw,   Bulkley  &  Co 

■    Spear. 
Oakland.    5th    &    Franklin. 
Angeles,    262    S.    Los 


K 


Kellogg  Sw'b'd  &  Supply  Co.  1 2 
i Jhica 
San  Francisco.  SS  1st. 

Keystone   Boiler  Works    5 

San     Francisco,     201     Fol- 
som. 

Kierulff.  B.  F.  Jr.  e.  .5 

Los    Angeles,    120    S.    Los 
Vngeles. 

I  -i 
.   i  BldR 

Klein,  Mathias  &  Sons  5 

W.  Van  Buren. 


Locke   Insulator   Mfg.  Co.    . 
\  ii  tor   N    ■> 

San  I  rani    -   o,  Monadi  oi  k  Blda 
Los  Angeles       I 

S-attle,  <  olman  B  ds 


M 


Marshall  Electric  Co. 

Boston,   301    Congress   St. 

Moore,  C.  C.  &  Co..   Inc. 
San     Francisco.     99     First. 
i  os    Angeles,    Trust    Bldg. 
Seattle,  Mutual  Life  Bldg. 
Portland,       Wells       Fargo 


N 


New  York  Insl'td  Wire  Co.__ 
New  York,   114   Liberty. 
San     Francisco,     i  70     Fol- 
som, 
Seattle,  411  Occidental. 

Northern  Elect'l.  Mfg.  Co 

Madison.     Wis. 
San    Francisco,    tlofi    Mis- 
sion. 


Otis  &   Squires 
San     Francisco.     115     New 
Monlgomei  v 

Okonile  Co I 

New    York,   L'aa   Broadway. 


Pacihc  Elec.   Heating  Co 

Ontario,    Cal 

Pacific  Electrical  Works    .  7 

I  ,ns    Angeles,    32fi    s      Los 
\  ngeles 

Pacific  Meter  Co.  I 

San    Francisco,   301    Santa 
M  li  ina    Bldg. 

ParafiSnePaint  Co.  9 

San  Franci  hants' 

Exchangi 

Part.ick  Carter  &  Wilkins  Co. 
Philadelphia,  22d  &  Wood. 

Pass  &  Sevmour,  Inc.  3 

Solvay,    N.    Y. 

Pelton  Water  Wheel   Co.,  The   7 
San    Francisco,   3J19    Har- 
rison. 

Phillips  Insulated    Wire  Co.  I 

Pawtucket,    R.    I 

Pierson,  Roeding  &  Co 

San  Francisco,  Monadnock 
Bldg 

Los    Angeles     Pac.    Elec- 
tric   Bldg 

'        nan    Bldg. 

Professional  Cards     17 


Reisinger,   Hugo. .  9 

New    York,    11    Broadway. 

Robb-Mumford  Boiler  Co.__ 
South  Framingham,  Mass 

-  ,  ,  I  i  ■,    isco      111    New    Monl 

-  ■ ,  1 1 1 ,  i  \ 

Roebling's,  John  A.  Sons  Co.-    9 

San     Francisco.     024     Fol- 

som. 

Los    Angeles,    Market     & 

Alameda. 

Portland.    91    First 

Seattle.  900  1st  Av.  South. 


Safety  InsTt'd  Wire&  Cable  Co.   5 
Bayonne,  N.  J. 
San   Francisco,  714  Balboa 
Bldg. 

Schaw-Batcher  Co.  Pipe  W'ks 
Sacramento,  Cal.,  I'll  .1. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D.     .  It 

Boston,    131    State 

Simplex  Elect'l  Co.,  The  .       -   ' 

a    lin  State 
S  a,  1  ram  isco,    in    \<  w     Mi ihl 
gomen 

Smith  Pub.  Co.,  W.  R.  C.        12 
Atlanta,    Ga. 


Sunset  Magazine  Travel  Club    10 

i,  I  i  sco    I  d  Building 

Southern  Pacific  Co.  _.  18 

San  Francisco,  Flood  Bldg. 

Standard  Elect'l  Works.  4 

San     Francisco,    141    New 
Montgomei  y. 

Standard   Eng.  Co. 

in  I' ram  isi  o,  60  N.u a  vi 

Standard  Und.  Cable  Co.  I 

San   Francisco,    S  h  r  e  v  e 

Los  Angeles,  Union  Trust 
Bldg 

Stanley  &  Patterson . .  14 

23    Murray   St.,    Xew    York 

Sterling  Electric  Company         .  I  2 
San     Francisco,    137    New 
Mi  mtgomery. 

Sunbeam  Inc.   Lamp  Co 2 

Chicago,    32   West    Polk. 


Tel.  &  Elec.  Equip.   Co. 
San     Francisco,     Crocker 

Los      Angeles,      Security 
Bldg. 

•      Alaska    Bldg 
Portland.  Couch  Bldg 

Thomas  and  Sons  Co.,  R 13 

New    •>  ork,  227  Fulton. 
Fast    Liverpool,    I  ihio 

Tracy  Engineering  Co.  9 

San    Francisco,    461    Mar- 
ket 

es,   I  Central    I  Eldg 


V 


Van   Emon   Elevator  Co 7 

San     Francisco,     60     Na- 
to  m  a . 

Vulcan  Elec.  Heating  Co 4 

Chicago,    74    West    Jackson. 

Vulcan   Iron  Works    _  I 

San    Francisco,    604    Mis- 
sion. 


W 


Southern  Engineer 


Walworth  &   Neville  Mfg.  Co.  7 
Chicago,    Heyworth    Bldg. 

Welsbach  Company-.  2 

San    Francisco,     351     Mc- 
Allister. 

Western  Electric  Company  18 

San     Francisco,     680     Fol- 
som. 

Los    Angeles     119    K.    7th 
Seattle,  lolS  1st  Av.  South 

West'h'se.  Elec.  &  Mfg.  Co.-_   6 
Pittsburg,    Pa. 
_San  Francisco.  165  Second 
Los    Angeles,    527    S,    Main. 
Seattle.    314    Central     Bids 
I'm  Hand      Couch     Rldg, 
Spokane,  424  1st  Av. 

Westinghouse  Machine  Co 6 

Pittsburg,    Pa. 

San  Francisco,  141  Second. 

Weston  Elect'l.  Inst'm'l.  Co.-_l8 
Waverly    Park,    N.    .1. 
New    York.    74    Cortlandl. 
San     Francisco.     41S     Eu- 
genia.   Ave. 
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ASBESTOS 

Johns- Manvllle   Co.,    H.    W. 

BATTERIES 

DRY    BATTERIES 

Dean   Electric  Co. 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son  Semi-Dry." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"Columbia,"    "King." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Stanley  &  Patterson,  Inc., 
"Exeter."     "Matchless." 

Western  Electric  Co.,  "Blue 
Bell."   "Liberty." 

DRY   BATTERY   HOLDERS 

Stanley  &  Patterson,  Inc.. 
"Patterson." 

MEDICAL   BATTERIES 
Partrick, Carter  &  Wilkins  Co. 
Stanley     &     Patterson,     Inc., 

"Electro-tonic,"    "Vetter." 

OPEN  AND  CLOSED  CIR- 
CUIT WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son."   "Xoswas." 

Partrick, Carter  <£.  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Gold   Medal."    "Faraday." 

Western    Electric   Co. 
STORAGE     BATTERIES 

Elec.   Storage   Battery   Co. 

Westghse  Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Edwards  &  Co.,  "Rex,"  "I.un- 
gen." 

Electric  Appliance  Co., 
sonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"   "Tyrolean." 

Partrick, Carter  &  Wilkins  Co. 

Stanley     &     Patterson,     Inc., 
"Faraday,"        "Columbia 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric   Goods    Mfg.    Co. 
Marshall   Elec.  Co. 
Partrick. Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 
Elec.    Appliance   Co.,    "Eaco." 
Electric  Goods  Mfg.  Co. 
Kierulff,     B.     F.,    Jr.     &     Co., 

"Sterling." 
Kellogg  Sw'b'd  &  Supply  Co 
Standard  Elec.  Wks.,  "C  &  S" 
Western   Electric  Co. 


'An- 


BOILERS 


Henshaw-Bulkley   &   Co. 
Keystone   Boiler   Wks.,   "Par- 

ktr." 
Moore  <£.  Co.,  Chas.  C,  "B.  & 

W." 
Standard      Electrical     Works, 

"Robb-Mumford." 
Tracy   Engineering   Company, 

Edge  Moor." 

BOXES 

FLOOR   AND   OUTLET 
BOXES 
Krantz,   H.,   Mfg.  Co. 

JUNCTION    BOXES 
Krantz,   H.,   Mfg.  Co. 

WALL   BOXES 
Benjamin   Elec.   Mfg.   Co. 
Bossert    Electric    Const.    Co., 

"Bossert." 
Chase-Shawmut  Co.,  "Knock- 
t     out." 
Chicago    Fuse    Wire    &    Mfg. 

Co.,    "Union." 
Cole  Co.,  John   R.,  "Bossert." 
Cutter  Co.,   The,   "Munit." 
Elec.  Appliance  Co.,  "T  &  B" 
General   Electric   Co. 
Harvard    Elec.   Co. 
Holablrd-Reynolds   Elec.   Co. 
Krantz     Mfg.     Co.,     H.,     "De 

Rycke." 
Marshall   Electric  Co. 
Standard   Elect'l   Wks.,   "M  & 

M.- 
Stanley    &.     Patterson,     Inc., 

"Simplex." 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 

1  1     Broadway    —    INew  York 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


odern  transformer  engineer- 
ing coupled  with  High 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 


Don't  this  appeal  to  you  ? 

American  Transformer   Company 

Newark,  N.  J. 


Pacific  Coast  Agents 

Western  Electric  Company 

Los  Angeles  San  Francisco  Se 


ittle 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 


DOUBLE 
GALVANIZED 
TELEPHONE 
WIRE 


LOOK   FOR   THE  ROEBUNG   SEAL  ON    EVERY   BUNDLE 
SAN  fRANCISCO,  624  folsom  Slreet  PORTLAND.  91  first  Street 

LOS  ANGfLfS.  Market  and  Alameda  St.  SEATTLE.  900  first  Ave.  South 


Chas.  C.  Moore  &  Co. 

ENGINEERS,  inc. 

This  is  the   New   Wing    Head    used    on 
Weinland  Turbine  Tube  Cleaner : 


This  is  the  Head  used  on  Weinland 
Mechanical  Tube  Cleaner  for  removing 
heavy  scale  formation  : 


For  further  INFORMATION  refer  to  article  on 
page  L29,  Dec.  26th  issue,  or  send  for  our  full  set  of 
catali  igues. 

PRINCIPAL    OFFICE 

SAN    FRANCISCO 

99   First  Street 

BRANCH      OFFICES 

LOS  ANGELES,  Trust  Bid?.  PORTLAND,  Wells  Fargo  Bldg. 

SEATTLE,  Mutual  Life  Bldg.  SALT  LAKE  CITY,  Atlas  Blotk 

NEW  YORK,  Eulton  Bldg.,  Hudson  Terminal 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.      -     -      Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office                   Monadnock   Building 

PHONE    KEARNY    2191 

OUR    SPECIALTIES    FOR    ELECTRICAL   USE 

■A  INSULATING  TAPE 

ELECTRICAL  COMPOUND 


WRITE    FOR    SPECIAL    FOLOER 

"Electrical  Insulation" 

THE   PARAFflNE   PAINT   CO.,   San  Francisco 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION    GUARANTEED 
AGENTS    FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant  Auxiliaries 


461  Market  Street 

San  Francisco 


Central  Bldg. 

Los  Angeles 
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How  would  YOU  like  to  visit 
^Washington  &  see  the  Inauguration? 

\   w  wo   Id  YOU  like  to  be  right  on  the  ground  and  see  the  man  selected 
it  the  last  election  actually  made  President  of  the  United  States' 


r»v  1  How  would  YOU  like  to  see  Congress  in  session,  sit   in   the    Senate    and 
*)     House  galleries  and  hear  the  debates  and    see    all    the    prominent    figures 

!_•   J  of  our  National  life? 

T^  1  How  would  YOU  like  to  see  the  public  buildings,  grounds  and  parks  that 
^     go  Toward    making    our    National    Capitol  one  of  the  most  beautiful  cities 

|_«   J  in  the  world? 

How  would  YOU  like  to  take  a  day's  sail  down  the  Potomac  River  to 
cTWt.  Vernon,  the  home  and  tomb  of  George  Washington,  a  place  held  in 
reverence  by  every  patriotic  ^American? 

How  would  you  like  to  ride  through  the  Southern  part  of  the  United 
States,  up  the  Atlantic  Coast,  back  through  the  fiddle  West  and  across 
the  Rocky  cjMountains  in  a  luxurious  Pullman? 

How  would  YOU  like  to  have  thrown  in  for  good  measure,  seeing  such 
cities  as  New  Orleans,  Philadelphia,  New  York  and  Chicago  and  wonder- 
ful Niagara  Falls? 

How  much  letter  would  you  like  this  if  it  could 
all  he  had  without  one  cent  of  expense  to  you? 

If  YOU  would  like  all  this,  send  your  name  to  the  Sunset  Magazine  Travel  Club 
■nd  ask  for  naviculars.  At  the  same  time  g.ve  us  some  information  abou^ 
voursetf.  You  will  receive  an  immediate  reply  explainmg  to  you  how  very 
Sy   this    splendid    transcontinental    trip    can    be    brought    within    your  reach. 

Addre«    SUNSET    MAGAZINE    TRAVEL    CLUB,    Flood    Building.  San    Francisco.    California 


I?] 


BRACKETS 

CEILING     BRACKET   AND    I 

DESK   FIXTURES 
Stanley     &     Patterson.     Inc., 

■'Sunlight." 

DESK  TELEPHONE 
BRACKETS 
Stanley     <&.     Patterson,     Inc., 
"Imperial." 

Sterling      Elec.      Co.      "Equl-    | 

Western    Electric   Co 

IRON     POLE    BRACKETS 
Benlcia    Iron   Works. 
Elec.  Appliance  Co.,  ■■Cutter." 
Kierulff,     B.     F.,    Jr.    &     Co., 

"Cutter." 
Plerson,   Roeding   &   Co. 
Western    Elec.   Co,  "Fletcher" 

BURNERS 

ELECTRIC  GAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Edwards  &  Co. 

Welsbach   Company. 

Western  Electric  Co>,  "Ed- 
wards." 

BUSHINGS 

Krantz.     H.,     Mfg.     Co. 

CABLES 

SUBMARINE  AND  LEAD- 
COVERED 

American  Electrical  Works. 

Belden    Manufacturing   Co. 

Electric  Appliance  Co.,  "Par- 
anite." 

General    Electric   Co. 

Habirshaw  Wire  Co.,  "Hab- 
irshaw." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonite  Co..  "Okonite." 

Roebling's  Sons  Co.,  John  A., 
"Tolma." 

Safety   Ins.  Wire  &  Cable  Co. 

Standard  Electrical  Works, 
"Simplex." 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co.,  Sim- 
plex." 

Western  Electric  Co.,  Haw- 
thorne." 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 

Dean    Electric   Co. 

CABINETS 

SPECIAL  CABINETWORK 
Krantz    Mfg.    Co.,    H. 
STEEL   AND    IRON    CABI 

NETS  AND  FRAMES 
Krantz    Mfg.    Co..    H. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      uorp'ni 

~he,  "Siemens."      — 
Relsinger,     Hugo,     "liVetra, 

"Nuernberg." 

CIRCUIT  BREAKERS 


The, 


•I-T-E.' 


Cutter     Co., 

"Dalite." 
Ft,   Wayne   Electric  Works. 
General    Electric   Co. 
Kierulff,    Jr.,    &    Co.,     B.     f 

"Hartman." 
Western    Elec.    Co.,      I-T-M 

"Dalite." 
Westghse   Elec.  &   Mfg.  Co. 

CLEATS 

FIBRE   CLEATS 
Blake  Signal   &   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holabird-Revnolds    Elec.    Co 

"Electric  Porcelain." 
Thomas  &  Sons  Co..  R. 
Weber  Elec.  Co.,  H.  D.  bear: 

general  sales  agent- 
Western  Elec.  Co..  "Thomas 
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WOOD    KNOBS 
Blake  Signal   <£.   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell,    Harvey.    "Huhbell." 

COILS 

ARMATURE     AND     FIELD 
COILS 

Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.   &   Mfg.  Co. 

INDUCTION    COILS 
|  Electric   Goods    Mfg.   Co. 
|  Partrick, Carter  &  Wilkins  Co. 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

Dearborn     Drug    &    Chemical 

Works. 
Johns-Manville     Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 
American   Circular   Loom   Co., 

Circular   Loom 
Cole    Co..    John    R.,    "Circular 
Loom." 

RIGID  CONDUIT 
American   Circular  Loom   Co., 

"Electroduct." 
Elec.   Appliance   Co.,   "Galva- 

duct."    "Loricated  " 
Kierulff,     B.     F.,    Jr.     &     Co., 

"American." 
Roeblings     Sons     Co.,     J.     A. 

"Navalite." 
Cole  Co.,   John    R.,    "Electro- 

duci." 

UNDERGROUND  CON- 
DUIT 

Johns-Manville     Co.,     H.     W., 
"J.-M." 

Pierson,   Roeding  &   Co.,   "Fi- 
bre.' 

Roeblings     Sons     Co..     J.     A.. 
"Bituminized    Fiber." 

jWalworth  &   Neville   Mfg.   Co. 

Western   Electric   Co..    Agents 
Walworth    &    Neville    Mfg. 

CONDUIT  CLAMPS 
'Krantz,   H.,   Mfg.  Co. 

CONNECTORS 

CABLE    CONNECTORS 

Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &     Mfg. 

Co. 

Harvard    Elec.   Co. 
Kierulff,  B.   F.,  Jr.  &  Co. 

CORD 

P    FLEXIBLE    BELL  CORD 

American   Electrical  Works. 

Belden    Manufacturing   Co. 

General    Electric   Co. 
UKierulff,     B.     F.     Jr.     &     Co., 

"National." 
MPierson,  Roeding  &.  Co.,  Agts, 
I     Elec.    Cable   Co. 
iRoebling    Sons    Co.,    John    A. 

Simplex    Elec.    Co. 
'!Western    Electric   Co. 

LAMP  CORD 

(American   Electrical  Works. 
Belden    Mfg.    Co. 
Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,  The.   "Okonite." 
Pierson.  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons    Co..   John    A. 
Safety  Ins.  Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.    Wks.,    "Simplex." 
Standard    Und.    Cable   Co. 
'Western    Elec.    Co.,   "Victor." 


Proof  Prints  of 

Journal 

Portraits 

on  heavy  paper  suitable  for  framing 

can    be  furhishei 

for  50  cents   each 

1  ii  ist  paid,  by  the 

TECHNICAL 

BOOK   SHOP 

111    New  Montgomery  Street 

San  Francisco 

-IE    KEY   TO   A  SUCCESSFUL 

TELEPHONE 
EXCHANGE 

The  "1900" 

Dry  Battery 

Indispensable  to  it! 

Inseparable  from  it! 

ELECTRIC  APPLIANCE  COMPANY 

San    Francisco, 


California  Pole  &  Piling  Company 

25  California  Street,  San  Francisco  Yard:    Point  San  Pablo,  Richmond  Belt  Line,  Cal. 


CEDAR  POLES  &  PILING 


WASHINGTON     EIR    CROSS    ARMS 


For  Telephone,  Street  Railway  and  Electric  Lighting 

Write  Us  for  Delivered  Prices  Located  on  Southern  Pacific  and  Santa  Fe  Railways 


ON  THE  CANAL  ZONE 

BY    THOMAS    GRAHAM    GRIER 

150  PAGES  —  200    ILUSTRATIONS  AND  MAPS 

PRICE  $1.00  —  POSTAGE   PAID 


'** 


AN  interesting  account  of  a  recent  trip  to  the  isthmus  of 
Panama;  the  work  that  is  being  done  there;  how  they 
are  doing  it;  how  the  people  live;  their  pleasures,  society  and 
clubs.     A  book  of  great  value  to  every  resident  of  the  Pacific  Coast 


THOMAS  GRAHAM  GRIER 


TECHNICAL  BOOK  SHOP 

1  1  1    NEW  MONTGOMERY  STREET 

SAN  FRANCISCO 
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LONG  SERVICE 

A   MINIMUM    Of   MAINTENANCE    EXPENSE 


That  is  the  Record  of  Kellogg  Telephones  and 
Switchboards 


We  should  be  glad  lo  have'you  study  our  telephones 
and  systems  at  our  Pacific  Coast  branch 


^LTuafffiL 


:ysrr-sr/vu»n*v,  ■ zm&t&Fi, . 


San  Erancisco  Office,  First  and  Mission  Sts. 

TELEPHONES  and  ASCESSORIES  CARRIED  in  STOCK 


FOR  SALE 


I  will   sell   for  $9,000,  8-15   interest   in 
a  well    paying    Electric    Light    plant. 
Take  current  from  Powei  I  Buyer  can  have   position 

is  Manager.  A.   BROWN, 

MENDOCINO     CAL 


AGENTS  WANTED  on  a  guaranteed  weekly  salary  to 
represent  our  two  publications,  Southern  Engineer 
and  Southern  Machinery;  liberal  terms  for  ex- 
clusive services.  Easy  sellers.  Every  engineer  and 
every  machinist  is  interested.  Write  .it  once.  For 
further  information  address 

W.   K.  SMITH  PUB.  O  i 

Sub.   Dept.  Atlanta.  Ga. 


Pocket  Book  of  Electric  Lighting  and  Heating 

By   S.   F.   WALKER 


Valuable  data  lor  central  station  engineers  ti  I 
Contractors  including  elementary  descriptions  of 
all  t\  pes  •  '1   electric  machii 


Price,  $3.00  Net 


Postage  Paid 


Blake  Insulated  Staples 

Speak  For  Themselves 

5  Sizes 


DO 
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r  Best  and  quickest  for  telephone,  telegraph 
'  and  annunciator  wiring.  Most  efficient, 
j  fewer  necessary,  better  job. 

Blake  Signal  &  Mfg.  Co. 

246  Summer  Street,  Boston,  Mass. 

Agents: 
BROOKS-FOLUS  ELECT.  CORP.,    San   Francisco 

WESTERN  ELECTRIC  CO. 


W.  M.  PRICE.  Seattle.  Wash. 


J 


Sterling 


FOR 

STRENGTH 


This  you  are   assured  if   you  start  the  new  year 
by  opening  an  account  with  us. 

Our    Stock     is    the     Most 
Complete    on     the    Coast 


Just  Received  a  targe  Assortment'of  Specialties 
Inspect  our  Stock 


Sterling  Electric  Co. 

Modern    Electric   Supply    Mouse 

131-139  New  Montgomery  St.      ::      San  Francisco 

WRITE  FOR  GENERAL  CATALOGUE 


TABLES  FOR  ENGINEERING 
CALCULATION 

Second  Edition  Revised  and  Enlarged 
By  Richard  C.  Powell 

A  judicious  assemblage  of  valuable 
formulae  and  tables  for  electrical, 
hydraulic,  mechanical  and  civil 
engineers. 

LEATHER  BOUND       POCKET  SIZE 

Price  $2.00  Postage  Paid 


TELEPHONE    CORD 

Belden    Manufacturing   Co. 

Dean   Electric  Co. 

Kellogg   Sw'b'd   &.   Supply  Co. 

Klerulff,  B.  F.,  Jr.  &  Co. 
"National." 

Pierson,  Roeding  <£.  Co.,  Agts. 
Elec.  Cable  Co. 

Safety  Ins.   Wire  &  Cable  Co. 

Simplex    Elec.   Co. 

Standard   Elec.   Works,  "Sim- 
plex." 

Western    Elec.    Co..    "Victor." 

CROSS  ARM  BRACES 

Benlcia    Iron    Works. 
Kierulff,  B.   F.,  Jr.  &  Co 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant   Electric   Co. 
Ft.   Wayne   Electric   Works. 
General  Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.  &   Mfg.   Co. 

INCANDESCENT  CUT- 
OUTS 
Bryant   Electric   Co. 
D.  &  W.   Fuse  Co. 
General  Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.    Co.,  H.  D.  Sears, 

general  sales  agent. 
Westghse   Elec.   &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric  Co. 
D.   &   W.    Fuse   Co. 
General   Electric  Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.   &   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 

Allis-Chalmers  Co. ."Bullock." 

Fairbanks,    Morse   &   Co. 

Ft.   Wayne   Electric  Works. 

General    Electric   Co. 

Standard      Electrical     Works, 
"E.   M.   Co." 

Western    Electric   Co. 

Westghse   Elec.   &   Mfg.   Co. 
DIRECT  CURRENT 
DYNAMOS 

Allis-Chalmers  Co. ."Bullock." 

Electric   Appliance   Co.,   "Col- 
onial." 

Fairbanks,    Morse   &   Co. 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Northern    Electrical    Mfg.   Co. 

Standard      Electrical     Works, 
"E.   M.   Co." 

Western    Electric   Co. 


Westghse   Elec.   &   Mfg.   Co. 

ELEVATORS 

Van    Emon    Elevator   Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers  Co. 

Moore  &   Co.,  Chas.   C. 

Fairbanks,    Morse   &   Co. 

Henshaw-Bulkley  &   Co. 

Hunt,   Mirk  &  Co.,  "Westing- 
house." 

Kierulff.     B.     F.,    Jr.    &    Co., 
"American  Diesel  Engine." 

Tracy   Engineering  Co. 

Westghse  Machine  Co. 

DESK  AND   BRACKET 
DIRECT  CURRENT     FANS 
Electric   Appliance  Co.,   "Col- 
onial." 
Ft.   Wayne   Electric   Works. 
General   Electric  Co.,  "G.  E." 
Standard      Electrical     Works, 

"Jandus." 
Western   Electric  Co.,   "Haw- 
thorne." 
Westghse   Elec.  <S.   Mfg.   Co. 

CEILING,  ALTERNATING 

CURRENT    FANS 
Standard    Elec.    Wks.,    "Jan- 
dus."   "Century." 
Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 
CEILING,  DIRECT    CUR- 
RENT FANS 
Electric   Appliance   Co.,   "Col- 
onial." 
Standard    Elec.    Wks.,    "Jan- 
dus." 
Western    Electric   Co.,   "Haw- 
thorne." 
Westghse   Elec.   &   Mfg.   Co. 
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WAS  AN  IMPORTANT  FACTOR 
IN  THE 

RECONSTRUCTION 

O  F  

SAN        FRANCISCO 


In  the  Construction  of  the 
CHRONICLE  BUILDING,  in 
San  Francisco,  HABIRSHAW 
WIRE     was    used    throughout 


CHRONICLE    BUILDING.    SAN     FRANCISCO. 


A  Complete  Stock  Carried  on   the   Pacific  Coast 
Immediate  Shipment  on  Receipt  of  Order 

Pacific  Coast  Distributors 

Western  Electric  Comp'y 

Seattle  San  Francisco  Los  Angeles 


THOMAS  QUALITY 

Porcelain    Insulators 


arc  installed  on  the  transmission  lim  sol 
the  Pacific  Coast  to  the  extent  of  tens 
of  thousands.  There  are  fully  30,000 
of  the  Insulators  illustrated  herewith 
on  the  lines  nt  one  system  alone,  and 
operating  successfully  at  66,000  volts. 
This  Insulator  weighs  33  lbs.  net  and 
4.5  lbs.  packed.  It  is  subjected  to  a  dry 
test  of  175,000  volts  and  to  a  rain  test 
of  130,1 volts 

Write  I.  ir  a  Catali  ig 


R.  THOMAS  &  SONS  COMPANY 


Represented   on    Pacific  Coast   by 


Western  Electric  Company 


SEATTLE 


SAN  FRANCISCO 


LOS  ANGELES 
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MARINE    ENGINES 
Standard   Elec.  Works,  "Eng- 
bery." 

STEAM    ENGINES 
Allls-Chalmers  Co. 
Moore  &   Co.,   Chas.   C. 
Henshaw-Bulkley  &   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Tracy  Engineering  Co.,  The 
Westghse  Machine  Co. 

fANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works. 
General   Electric  Co.,  "G.   E." 
Standard      Electrical      Works, 

"Jandus." 
Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 

EXHAUST  FANS 

General    Electric   Co. 
Standard    Elec.   Wks.,   "M.   A. 

Co." 
Wagner    Electric    Mfg.    Co. 
Western    Elec.   Co.,   "\V.   E." 
Westghse   Elec.   &   Mfg.   Co. 

FIXTURES 

CEILING,    BRACKET    AND 
DESK   FIXTURES 

Benjamin   Klectric   Mfg.   Co. 
Dale  Co. 

MARINE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance'  Co. 
Sterling    Electric   Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manville  Co.,  H.  W., 
"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw- 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES  AND 
FITTINGS 
Bryant   Electric   Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse  Wire   Mfg.   Co., 

"Union." 
D.  &   W.   Fuse   Co. 
General   Electric  Co. 
Johns-Manville     Co.,     H.     W., 

"Noark." 
Marshall    Electric   Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.  &   Mfg.   Co. 

FUSE  BOXES 
Including  Service  Boxes,  Sub- 
wlv     Boxes    and    Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manville    Co.,    H.    W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric   Co. 

Harvard    Electric   Co. 

Pass  &  Seymour. 

Pierson,  Roeding  &  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 

Bryant    Electric    Co. 
Harvard   Electric  Co. 
Marshall    Electric   Co. 
Perkins     Elec.     Switch     Mfg. 

Co. 
Weber  Elec.  Co.,  H.  D.  Sears 

Gen'l  Sales  Agt. 

TELEPHONE    FUSES 
Dean    Electric    Co. 
D.   <£.   W.   Fuse   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"Sterling." 
Standard   Elec.  Wks..  "Couch 

&   Seeley." 
Western  Electric  Co. 


JOHN  R.COLE  COMPANY 


PATTERSON    WIRELESS 
DRY  BATTERY  HOLDER 

"You  screw  the  battery  in      we've  done  the  rest" 

I  Battery  renewals  like  lamp  renew 


BATTERY  BOX 


Wireless  Battery  holders  must  win  the  commen- 
dation "1  ever)  UP-TO-DATE  contractor,  for  they 
make  the  hitherto  unsightly,  unsatisfactory  battery 
set  ideal.  Strips  si  rew  up  against  beams  ol  cellar  <>r 
against  side  wall,  as  desired.     Automatii    bridge   for 

each  cell,  so  an  exhausted  batter)   can  be  take it 

without  interrupting  circuit.     Send  for  Bulletin. 

STANLEY  &  PATTERSON 
23  Murray  St.  New  York 

What    Do    You    Know    About    This  ? 


THE  UTILITY  BOX 


Why  waste   room   and   money  in   earrying  a  stock  of 
many  special    fittings  when  one  will 
e  all  purposes  : 


Bossert  Electric  Construction  Co. 

Works  and  Offices :     Utica,  N.  Y. 


TAPE 


Is  a  small  item  with  the  purchasing  agent, 
but  small  items  sometimes  cause  large  and 
expensive  troubles. 


GRIMSHAW    and   COMPETITION 
TAPE 

are  good  in  quality  and  must 
I"-     used    to'    be    appreciated 

Write  us  direct,    if  your  supply  house  does 
not  carry  it  in   stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 

114  Liberty  St.,  New  York 

I  T  17   CIRCUIT 
1-  1  -C  BREAKERS 

"DALITE" 

The   Breaker  with  Time  Limit   Feature 


"REVERSITE" 

The    Self     Contained     Breaker    Operating    on 

REVERSE    CURRENT. 


The    Cutter    Company 

Philadelphia,  Pa. 


766-770  FOLSOM  STREET       SAN  FRANCISCO 
SEATTLE  PACIFIC  COAST  REPRESENTATIVES       LOS  ANGELES 
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DAM  PROFILES. 


By  Lars  Jorgensen 


A  concrete  gravity  dam  as  calculated  in  the  preceding 
article  is  not  necessarily  the  cheapest  structure  that  can 
be  put  in  to  hold  the  water  back  and  form  a  reservoir.  This 
depends  upon  many  other  things,  and  first  of  all  upon  the 
nature  of  the  ground  upon  which  it  is  to  be  constructed  and 


Profile    No.    1     is    the    concrete    gravity    clam    shown    in 
Figure   Lb  (Journal  Electricity,  Power  and  Gas,  January  2nd, 
L909.)      li    has  a   known   factor  of  safety   against   overturning 
of  not  less  than    two  at  any  depth. 
The  specfic  gravity  of  the  mass  is  taken  at   2   1-3   (weight  of 


Small    Regulating    Reservoir  at   Head   oi   Pressure   Pine.  Crest   of   Earthen   Dam    to   the   Left. 


the  locality;  as  this  type  requires  a  solid  rock  bottom  to  be 
economical  and  safe.  Unfortunately,  the  engineer  must  be 
contented  with  whatever  bottom  he  finds  and  build  his 
structure  to  best  suit  the  given  case. 

To  meet  the  varying  conditions  to  be  met  in  practice 
there  have  been  developed  seven  standard  dam  profiles, 
which,  it  is  suposed.  will  cover  nearly  all  cases. 


one  cubic  foot,  145  lbs.).  The  spaces  between  the  large 
stones  in  the  cyclopean  concrete  being  filled  with  a  rather 
wet  mixture  in  :  he  proportion  1:3:6  for  the  up  and  down 
stream  face,  and  in  the  proportion  1:3%:  8  for  the  main  body 
of  the  section.  Half  the  bulk  of  this  masonry  is  assumed  to 
be  concrete,  the  balance  boulders  and  broken  stone  thrown  in. 
In  order  to  be   better  able  to  compare  the  met  its  of  the 
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Fig.   I. 


•  in  profiles,  we  shall  now  figure  the  cost  of  dams,  using 
all  the  profiles  in  succession  and  using  1 1 1  •  •  same  dam  site. 

Figuie  1  shows  the  contours  of  the  sit'-  selected;  the 
height  of  th''  dam  is  to  he  115  fee:.  From  this  contour  map 
and  from  the  table  given  on  drawing  showing  concrete  gravity 
profile  (Figure  lb — Journal  Electricity,  Power  and  Gas.  Jan- 
uary 2nd,  1909),  the  contents  of  the  whole  dam  is  found  to 
be  47,200  yards.  Of  this  23,600  yards  are  concrete  and  the 
balance  large  stones.  15.300  out  of  the  23,600  yards  are  of  a 
mixture  l:3%:8.  Each  yard  of  this  mixture  requires  0.82 
barrel  of  cement,  with  stones  2'2  inches  and  under.  15.300 
-12. 000  barrels.  (In  all  following  calculations  a  slide 
rule  is  used  I.  The  remaining  (23,600— 15,3001=8,300  yards 
are  of  a  mixture  1:3:0.  except  1,090  yards  (the  watertight 
facing i  which  are  of  a  mixture  1:2:4.  8,300—1,090=7,210 
yards  requiring  1.02  barrels  of  cement  per  yard  with  stones 
2%  inches  and  under.  7.21(1x1.02=7,360  barrels.  Of  the 
1,090   yards   of   the   mixture    1:2:4    each    yard    requiring    1.34 

els  of  cement  with  stones  %  inch  and  under.  1,090x1.34 
=1,460  barrels. 

Total  cement  for  the  complete  dam  21.420  barrels.  At 
this  dam  site  the  estimated  cost  of  cement  per  barrel  is 
$6.00.     Thi  n  Core, 

Cost   "I  cement  6x21,420 $1 2s. 520.00 

Sand  required,  10,410  yards  T;  $1.00  per  yard     10.410.00 

Loose  rock.  47, I  yards  (5  at  $2.00  in  place     94,000.00 

Mixing  23,600  yards  of  concrete  (§   $1.00 23,600.00 

Steel   for  watertight  facing 10,000.00 

Total   $266.5.30.000 

The  above  amount  for  standard  profile  No.  1. 
Standard  profile  Xo.  2  has  concrete  facing  up  stream  and 
down    stream    taring    will,    therefore,    stand    an    overflow    in 


rt4tr   eonc*cr£    /  t  « 


Pig.  2.      Dam.  St:ind:iril  Profile  No.  2. 
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emergency  cases.  The  up  and  the  down  stream  faces  are 
tied  together  in  two  places  through  the  body  of  the  dam.  thus 
tending  to  keep  the  whole  section  as  one  mass  and  cutting 
down  the  thickness  of  the  up  stream  facing,  which  with  res- 
ervoir empty,  must  act  as  a  retaining  wall.  The  central 
portion  of  the  dam  body  is  rock  and  sand  dumped  in.  the  sand 
filling  the  voids  between  the  stones  (voids  taken  ior',:  of  the 
mass)  making  a  tight  dam  and  increasing  the  specific  weight 
of  the  mass.  This  type  of  dam  does  not  require  a  solid 
rock  foundation  on  account  of  its  wider  base,  but  can  be  used 
where  the  ground  is  seamy  and  shattered.  Only  the  up 
stream  facing  need  be  carried  to  solid  rock. 


Standard  profile  No.  3  has  rubble  masonry  up  and  down 
stream  facing  and  rockfill  and  sand  main  body.  The  up 
stream  facing  must  be  strong  enough  to  stand  as  a  retain- 
ing wall  with  reservoir  empty.  In  constructing  this  type  of 
dam  forms  are  done  away  with  altogether.  82,000  yards  of 
material  is  required  for  a  115-foot  dam,  of  this  27,700  yards 
are  rubble  masonry;  the  balance  (54,300  yards)  rockfill  and 
sand.  Of  the  27,700  yards  rubble  masonry,  half  is  laid  in 
mortar  -■']»"  =13850. 

The  mortar  required  is  estimated  at  25%  of  the  mass. 
,,r  U|so  =3,462  yards.,  and  consists  of  1  part  of  cement  to 
three  parts  of  mixed  sand  and  small  gravel.     Each  yard  of 


Fig.    3.     Dam.    standard    Profile    N<».   .'*. 


The  stresses  in  this  and  all  following  profiles  cannot  be 
calculated.  Arching  dams  with  this  or  any  of  the  following 
profiles  does  not  add  to  their  strength.  The  factor  of  safety 
although  unknown  is  supposed  to  be  more  than  2  at  any 
depth.  The  weight  of  one  cubic  foot  of  cyclopean  concrete 
is  taken  at  145  pounds.  This  is  a  low  value  at  this  partic- 
ular dam  site  and  will  allow  about  10  pounds  for  floatation. 
The  weight  of  the  fill  is  taken  at  130  pounds  per  cubic  foot. 
In  the  table  given  in  Figure  2  areas  of  the  profile  between 
10'  intervals  are  given  and  also  the  proportion  between  the 
corresponding  areas  of  standard  profile  No.  1  aud  No.  2.  This 
makes  possible   quick   comparison  of  the  different   profiles. 

Using  profile  No.  2  the  total  yards  of  material  in  a  115 
foot  dam  on  the  site  shown  in  Figure  1  is  59,200. 

Cement  required.  13,190  bbls.  @   $6.00  at  dam 

site  $  79,140 

Sand,   26,050   yards   @    $1.00    26,050 

Loose    rock.    69.000    yards    @    $2.00 138,000 

Mixing.   24.100   yards    @    $1.00    24,100 

Steel    for   water    tight    facing    10,000 


$277,290 


this   mixture   requires   2.30   barrels   of  cement.     Total   3,462x 
2.3=7.970  barrels. 

Cement  required  for  Profile  No.  3.  7,970  bbls. 

@  $6.00   $  47.S20 

Sand,   28,170   yards   <@    $1.00    28.170 

Rock.   82,000  yards   @    $2.00    ? 164,000 

Mixing,  3,462  yards   @   $1.00    3.462 

Laving    27.700    yards    of    rubble    masonry    (a 

$2.00   55,400 

$298,852 
Profiles  No.  4  and  No.  5  are  nearly  alike,  the  main  dif- 
ference being  in  the  batter  of  the  up  stream  face.  No.  4  re- 
quires more  material  but  less  labor  than  No.  5.  The  ground 
upon  which  they  may  be  built  does  not  need  to  be  even  as 
solid  as  that  required  for  No.  2  and  No.  3.  on  account  of  their 
still  wider  base. 

The  'tables  accompanying  the  drawings  are  useful  for 
making  quick  determinations  of  the  contents  of  dams  on  a 
given  site.  The  estimated  cost  of  a  dam  with  profile  No. 
4  on  the  site  shown  in  Figure  1  is  $431,500.  and  that  of  a  dam 
with   profile  No.  5  $326,600. 
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Pig.     I.      Dnin,    Standard     Profile     No.    4. 


ti".    .*>.      Uniii.    Stauflnrd    Profile    No.    5. 
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The  difference  in  cost  of  dams  using  profile  Nos.  1,  2  and 
3  on  the  site  in  question  is  very  slight,  especially  if  the  cost 
of  preparing  the  foundation  is  added,  as  this  will  be  the  high- 
est for  No.  1  and  less  for  Nos.  2  and  3. 

Profiles  No.  4  and  No.  5  are  not  favorable  in  cost  for 
this  particular  locality.  They  would  show  up  to  better  ad- 
vantage in  places  far  from  the  railroad,  where  cement  would 
cost,  say  $10  per  barrel  at  the  site,  and  where  loose  rock 
was   plentiful  near  the  site. 

Profiles  No.  0a  and  No.  6b  cannot  be  used  for  compari- 
son in  this  case,  as  there  is  not  earth  or  sand  enough  near 
the  dam  sites  with  which  to  build  these  types.  In  type  6a  the 
water-tight  core  is  placed  near  the  up  stream  face;  the  mid- 
dle portion  consists  of  earth  or  sand  sluiced  into  place 
and  the  down  stream  face  is  provided  with  a  rock  rip  rap 
to  keep  it  from  washing  out.  Dams  of  this  type  can  be 
built  to  best  advantage  where  earth  is  plentiful  and  rock 
scarce.  Type  6b  requires  both  loose  rock  and  sand  or  earth 
in  large  quantities;  the  water-tight  core  is  placed  in  tho 
middle  of  the  profile  with  rock-fill  and  earth  on  both  sides. 


'PRESSURE      FLUCTUATIONS      IN      TURBINE 
PIPE  LINES. 


By  Prof.  A.  Budau,  Engineer,  Vienna,  Austria. 


(Concluded.) 
Upon  the  question  where  the  potential  energy  of  the  flow- 
ing water  goes,  one  can  reply  that  part  of  same  reaches  with 
the  water  with  increased  pressure  the  tailwater  through  the 
nozzle.  The  part  transformed  into  pressure,  viz.,  the  resulting 
rise  in  pressure,  does  not  remain  passive.  The  pipes  dilated  by 
same  gradually  contract  again  and  force  the  surplus  of  contents 
upwards,  whereby  on  account  of  the  kinetic  energy  of  the  water 
flowing  opposite  to  the  water  entering  the  pipe,  after  some  time 
a  drop  of  pressure  takes  place  at  the  lower  end  of  the  pipe; 
hereupon  follows  again  a  downflow  and  a  somewhat  smaller  rise 
of  pressure.  And  so  the  water  in  the  pipe  line  oscillates  for 
considerable  time  (frequently  half  an  hour)  up  and  down,  until 
the  pipe  friction  and  the  friction  of  the  particles  of  water  be- 
tween   themselves    have    destroyed     the     remaining    amount     of 
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Fig.   6.      Dam,    Standard    Profile   \o.   rt. 


Had  the  cross  section  of  the  canyon  been  of  a  differ- 
ent shape,  the  relative  cost  of  the  several  profiles  would  have 
been  different,  even  with  the  same  unit  prices  of  material, 
showing  that  each  case  must  be  figured  separate.  For  dams 
much  over  120  feet  high,  the  reinforced  water-tight  facing 
cannot  accomplish  what  it  is  intended  for  any  more,  the  per- 
colation of  water  through  the  8"  sheet  of  concrete  would  be 
too  great  on  account  of  the  high  pressure.  We  would  either 
navi  to  reinforce  the  dam  itself,  as  shown  in  Figure  5 
(Journal  of  Electricity,  Power  and  Gas,  January  2.  1909).  or  al- 
low more  for  flotation  when  calculating  the  weight  of  ma- 
terial necessary  to  resist  the  horizontal  component  of  the 
water  pressure. 


Electric  power  from  a  windmill  is  being  successfully 
generated  at  Askov,  Denmark.  Two  direct-current,  12-horse- 
power  motors  are  driven  by  windmill  having  four  wings, 
each  8  feet  wide  and  25  feet  long.  The  current  averages  21 
amperes,  and  through  the  medium  of  a  storage  battery  sup- 
plies energy  for  light  and  power.  The  current  is  automatic- 
ally cut  out  when  the  tension  becomes  less  than  that  of  the 
storage  battery.  Forty  other  plants  have  been  installed  by 
a    Danish   company   organized   for  this   purpose. 


energy.  Therefore,  by  sudden  closure,  an  impulse  for  vibra- 
tions of  the  water  in  the  pipe  line  is  always  given. 

If  the  line  i«  closed  by  the  turbine  governor  ii"t  entirely  but 
partially,  a  smaller  rise  of  pressure  takes  place,  in  this  case, 
however,  the  governor  remains  in  action  and  helps  considerably 
not  to  let  the  aforesaid  vibrations  come  to  re  \  since  it  always 
closes  when  a  pressure  rise  takes  place,  thereby  still  more  rais- 
ing the  pressure,  and  always  opens  when  the  pressure  falls  in  the 
line,  whereupon  the  drop  in  pressure  continues,  etc.  The  vibra- 
tions of  the  water  increase  to  a  maximum  and  then  remain  con- 
stant. It  may  be  mentioned  that  sometimes  the  entire  pipe  line 
takes  part  in  these  vibrations  and  even  leaves  its  supports  at 
points  of  change  in  direction  ;  the  writer  had  occasion  to  observe 
such  occurrences. 

An  analytical  treatment  of  these  occurrences  would  be  of 
theoretical. interest  only  and  hardly  furnish  results  applicable  in 
practice;  in  those  cases,  namely,  where  vibrations  in  the  pipe 
line  are,  in  fact,  caused  by  the  governor,  one  is  compelled  to 
put  the  governor  out  of  service  unless  one  succeeds  in  stopping 
this  condition  by  opening  a  by-pass  or  by  other  means,  viz., 
changing  'the  closing   time,   raising  the   degrees  of  unsteadiness. 


'Translated  from  the  German  and  partly  read  by  Heinnch 
Homberger,  hefore  the  Technical  Soi  iety  <<'■  the  Pacific  Coast. 
Reprinted  from  Journal  of  the  Association  of  Engineering 
Soi  leties. 
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The  relation  of  these  factors,  to  which  secondary  points  arc 
connected,  that  are  beyond  any  calculation,  is  so  complicated 
that  it  is  impossible  to  expect  the  engineer,  who  has  to  start 
up  the  governor,  to  calculate  and  check  up  these  vibrations. 

The   possibility   of   an   occurrence   of   high    pressures,    how- 
ever,  under  the  conditions  of  service  just  mentioned,  makes   it 
seem  advisable  to  dimension   the  pipe   line   in   such   cases  suffi- 
ciently liberally  to  withstand  even  at  sudden  closuie  the  risi 
pressure   occurring   with   a   factor   of   safety   of   21/. 

STANDPIPES,  FREE-AIR  PIPES. 

The  arrangement  of  standpipes  can  be  such  that  the  tip- 
per, sometimes  flaring,  edge  is  level  with  the  water  surface 
in  the  reservoir,  so  that,  at  a  slight  pressure  rise,  overflow 
ing  of  the  water  over  the  tipper  edge  of  the  pipe  takes  place. 
Or  the  standpipe  can  be  higher,  so  that  the  overflow  only 
takes  place  at  a  considerable  increase  in  pressure.  Both 
arrangements  have  Been  installed,  the  latter  especially,  where 
it   was  difficult  to  catty  away  the  overflowing  water. 

One  would  think  that  standpipes,  especially  if  installed 
at  the  lower  end  of  the  pipe  line,  would  be  capable  of  af- 
fording absolute  safety  against  bursting  of  pipes.  This,  how 
over,  is  not  so.  since  at  sudden  closure  pari  of  the  t 
the  water  flowing  in  the  pipe  lint-  has  to  be  used  to  acceles 
ate  the  water  in  the  standpipe  A  resting  body  of  water 
of  such  considerable  volume  requires  tor  its  setting  in  mo- 
tion a  fair  amount  of  energy,  and  can  in  no  ease  be  sud- 
denly   brought    from    rest    to   a    certain    velocity.      Therefrom 


FIR.     11. 


Fig.     I-'. 


results  that  also  with  standpipes  considerable  rise  of  press 
ure  will  occur  at  the  lower  end  of  pipe  lines,  and  it  only  de 
pends  upon  the  ratio  between  the  length  of  the  pipe  line  and 
the  height  of  the  standpipe  and  upon  the  ratio  between  the 
thickness  and  the  diameter  of  the  pipe  whether  at  all  a  stand- 
pipe  affords  an  effective  protection  to  the  pipe  line. 

The  pressure  rises  occurring  with  standpipes  at  the 
lower  end  of  pipe  lines  at  sudden  closuie  of  the  line  will  now 
be  investigated  and  calculated.  A  standpipe  of  the  second 
type  mentioned  shall  be  assumed,  whose  height  is  such 
that  an  overflow  over  the  upper  edge  of  the  pipe  cannot 
take  place  even  with  the  greatest  occurring  pressure  rise. 

Frst  the  simple  case  will  be  treated,  where  the  velocity 
of  flow  in  the  pipe  line  is  so  great  that  the  flow  and  dis- 
charge take  place  with  a  velocity  due  to  the  entire  head, 
so  that,  if  the  water  flows  through  the  line  with  the  ve- 
locity y=  t/^o/T  tne  Ievel  of  ,ne  water  in  the  standpipe 
is  very  low.  as  shown  in  Fig.  11,  and  the  amount  of  water 
contained  therein  can  be  neglected. 

At  sudden  closure  of  the  pipe  line — for  instance  by  the 
gate  ,s — the  water  will  first  rise  to  the  level  /,  on  account  of 
the  hydrostatic  pressure;  then,  however,  on  account  of  the 
energy  of  the  water  stopped  in  its  flow,  beyond  this,  up  to  )>  — 
(h).      (Fig.  12.)  -4 

Suppose    that     for    this    additional    rise    (li),     the    entire 

FLy      v2 
kinetic  energy  acts,  viz.,  the  amount  .1  = =  — , 

9  ~ 

the  volume  of  lifted  water  F(h)y  multiplied  with  the  path  of 

the  center  of  gravity  g   viz.,  L^i,  will  represent  the  work  per- 


Fly'"  Ui) 

formed   and   ii    can   be   made  l-ih)y 

a     2  2 


which    is 


expressed  more  simply,  considering  thai  i 


igh, 


II, 


or, 


(//>       t      i 
I  he  maximum   pressure  occurring  will,  therefore,  be 


XV 


V; 


The  increase  in  pressure  is,  as  has  to  be  expected,  the 
greater  the  longer  tin'  pipe  line  is  and  the  more  rapidly 
the  water  flows  therein;  therefore,  it  also  depends  upon  the 
head  h,  proportional  to  its  root,  however. 

With  turbine  pipe  lines  the  area  of  discharge  from  the 
nozzle  is  always  considerably  smaller  than  the  ana  of  the 
pipe  line;  therefore,  the  velocity  of  flow  ,.  in  the  pipe  line 
is  considerably  smaller  than  , 

if  the  area  of  discharge  is  designated  by  f  and  the  ve- 
locity of  discharge  by  ,,    on  account  of  the  law  of  continuity, 

vF=fw,  therefrom  with  given  areas  and  known  Velocity  of 
the  discharge  of  the  water  from  the  turbine  gate,  the  ve- 
locity ,.  of  the  water  in  the  pipe  line  can  always  be  easily 
found. 

If   the   turbine   gate   is   closed   suddenly,   an    impact    of   the 

moving   body   of   water   of   the   mass         '  —  J/'   against   the 

.7 

mass    of    water    stationary    in    the    standpipe  .V"  =  —!—L  takes 

g 

place  and  the  hitter  will  be  set  in  ;m  upward  motion  up  to 
a  certain  height  /,  ■  which  will  be  reached  after  y  seconds. 
In  this  case,  also  considering  the  dilation  of  the  pipe,  which 
takes  place  during  a  short  period  after  the  impact  and  then 
disappears  again,  the  energy  of  the  flowing  water  is  used 
exclusively  to  lift  the  entire  column  of  water  in  the  stand- 
pipe 


If 


.'/ 


(Fig.    Il'i     indicates    the    height    of    the    center    of 


gravity  of  the  water  column  above  the  opening  of  discharge. 


and 


the  position  of  the  center  of  gravity  after  the  water 


of   the    center   of    gravity,    then    y1 —         /■'-/  - 


column   reached  its  highest    position,  therefore//1  —  i/  the  rise 

h 
y  —  Fy    is   the 

.'/  g 

work   performed,   which,   on   the   other  hand,   must  equal   the 
kinetic  energy  of  the  water,  so  that  one  can  say: 

Fy  /,  LFy       >* 


y' 

and  since 

.</ 

[/,       lh)]~y-Fy  =  - 
9                        9 

it  follows  that 

h                   h     i  h  I 
2                        2 

or 

From   this   equation    (It)    can   be   calculated.     The   calculated 
value,  however,  will  always  be  greater  than  the  actually  occur- 
ring  rise   in    pressure  (h),    since   part  of  the   kinetic   energy 
is  used  up  in  forming  eddies  and  transformed  into  heat. 
Solved  the  squared  equation.  XVIII  gives 


(/,)  =  ]    /r-'-r  Lv  —  h. 

Approximately  also  the  time  can  be  calculated  after 
which  this  rise  in  pressure  will   be  reached. 

If  the  moving  mass  of  water  ]f1  strikes  the  stationary 
mass  of  water  ]/n,  a  deformation  of  the  pipes  must  occur 
i  since    the    water   is    assumed   to    be    incompressible)    which 
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1/1  ,,2 

takes   up  the  energy  ^— -       while  this   dilatation   takes   place 

the  motion  of  the  mass  ]j"  already  commences,  and  when 
the  dilatation  after  a  very  short  period  of  time  reaches  its 
maximum  value,  the  two  masses  of  water  move  with  the 
joint   velocity    ,-,    which   can    be   calculated   as   impact   of   un- 


1/'. 


-.  This  is  the 


elastic  bodies  from  the  formula     r,  = 

1         I/'        M' 

velocity  the  water  in  the  pipe  line  and  in  the  standpipe  has 
after  the  impact.  Now.  however,  the  column  of  water  in  the 
standpipe  rises;  this  causes  a  counterforce  which  retards 
the  motion.  At  the  same  time  the  pipes  gradually  contract 
again  and  transfer  the  previously  received  energy  again  to 
the  water.  Finally,  when  the  motion  of  the  water  reaches  its 
end  the  previously  calculated  maximum  value  of  the  rise  ( h  ) 
will  be  reached. 

For  the  motion  in  lie  considered  here  the  differential  equa- 
tion, well  known  from  dynamics,  stands 


.//-■ 


</,    where    </ 

represents  the  retardation  of  the  water  flowing  in  the  pipe 
line.  The  counteracting  force  is  the  weight  of  the  bodj  of 
water  rising  above  the  original  level  in  the  standpipe.  This 
counterforce  is  directly  proportional  to  the  rise;  therefore  can 
be  expressed  bj  A"  I  ■  h  .-t.  s.  For  «=(/<).  K=  !•'<!,  >y\  there- 
Eon  G  mst.       /•'  .ukI  K      Fys. 

The  acceleration  is  given  by  the  ratio  of  force  to  mas 
1  herefoi  e 

/•>■  /'y« 

9 


.1/'     .1/" 


/       // 


lyl.     Fyh 
9    r  .'/ 
Accordingly,  the  above  differential  equation  becomi 

,11-       1.   I,  =°- 

The  latter  equation  is  the  one  of  the  sinoidal  curve.  Mali 


^r    \  1.'' 1, 


=  a,  the  general  integral  is 

I  cos  a  I        B  sin  a  1, 
wherein  A  =  (h)  sin/J  and  B        (A)    cosjS,  f}  ts    the 

phase  '  'I  the  \  ibration. 

Since  in  the  considered  ease  the  phase  change  disap 
peai  .  since  lime  is  counted  Mem  the  passing  ol  the  centet 
position,   fi  =  o,     I  =  o  and  /.'  =  (/1  1,  therefore 


""-'V."// 


■   I; 


for«  =  (7i),  '=  T\  thus 


"-V  '» 


T, 


\  /•  +  // 


■     7'=. or  sin    1 


w      L      11 


or.  finally, 


1=1\  9 
This  shows  that  the  maximum  value  of  the  calculable  pres- 
sure rise  at  the  end  of  the  line  will  occur  the  later,  the  longer 
the  line  and  the  higher  the  standpipe.  But  it  may  be  men- 
tioned again,  that,  on  account  of  the  compressibility  of  the 
water  and  of  the  consequent  velocity  of  travel  of  the  press- 
ure in  the  water,  considerable  deviations  from  the  above 
results  of  calculation  have  to  be  expected,  especially  if  the 
line  is  very  long. 

After  having  reached  the  highest  position  the  water  in 
the  standpipe  will  drop  again,  and  the  entire  mass  of  water 
will  adopt  a  velocity  opposite  to  the  one  previously  had, 
which  reaches  its  maximum  at  the  moment  the  original 
level  /,  is  reached,  but  afterwards  decreases  again.  Hereby 
the    water    is    forced    hack    into   the    reservoir,    the    level    of 


water  in  the  standpipe  sinks  to  the  amount  g  below  the 
level  /, .  Now  again  begins  the  flow  of  the  water  in  the  or- 
iginal direction,  rise  beyond  the  level  /( ,  and  so  forth. 

Sinoidal  vibrations  of  the  water  take  place,  which,  on  ac- 
count ot  several  damping  factors,  amongst  which  the  friction 
of  the  water  against  the  pipe  walls,  gradually  come  to  rest. 

If  the  standpipe  is  of  such  shape  that  the  water  can 
overflow  when  it  rises,  the  time  rf,  after  which  the  maxi- 
mum pressure  rise  occurs,  and  the  amount  of  the  latter, 
change  only  inconsiderably,  both  becoming  smaller.  The 
only  considerable  influence  the  overflowing  of  the  water  has 
is  upon  the  back  vibration  of  the  water,  which  is  practi- 
cally of  no  importance,  since  the  mass  of  water  has  been 
red  need  on  account  of  the  overflow.  The  back  vibrations, 
therefore,  become  smaller,  but  the  strain  of  the  pipes  at  the 
lower  end  of  the  line  will  be  the  same  when  the  gate  is 
closed  as  if  no  overflow  of  the  water  takes  place. 

Air  Chambers. 

From  the  preceding  discussions  of  standpipes  the  action 
of  air  chambers  may  be  immediately  considered. 

They  act  principally  upon  the  pressure  conditions  of 
a  pipe  line  like  standpipes  with  which  an  overflow  of  the 
water  does  not  take  place  and  which  are  so  short  that  the 
11.  of  the  water  contained  therein,  J/'",  need  not  be  con 
sidered.  The  analytical  investigation  of  the  pressure  con- 
ditions  at  sudden  and  rapid  closure  can  be  simplified  by 
Introducing  the  volume  of  the  air  chamber  as  a  cylinder  of 
the  area  of  the  pipe  line  and  a  height  fA  which  can  be  brought 
into   a    simple    relation   to   the    length   of   the    pipe   line. 

For  the  changes  in  pressure  and  volume  of  the  air,  the 
Mariotte  Law  can  be  applied  with  quite  sufficient  approxi- 
mal  ion. 

After  a  rapid  or  sudden  closure  the  energy  of  the  flow- 
ing  water  will  principally  compress  the  air  contained  in  the 
air  chamber.  II'  the  maximum  pressure  in  the  air  chamber 
is  reached,  which  always  will  take  place  a  considerable  time 
after  closing  the  gate,  the  air  expands  again  and  forces 
the  water  contained  in  the  air  chamber  back  into  the  pipe 
line;  Mien  follows  again  a  pressure  rise  and  so  forth,  since 
here  the  impulses  of  vibration  are  nearly  the  same  as  with 
standpipes.  Bu1  as  the  mass  of  water  is  smaller  than  with 
a  standpipe,  the  vibrations  will  take  place  at  shorter  inter 
vals;  the  maximum  value  of  the  pressure  rise  will  be  the 
same  as  with  standpipes. 

Air  chambers  are  no  mine  used  to-day,  so  thai  a  further 
investigation  of  the  occurrences  connected  therewith  can 
be  dispensed   with. 

By-Passes    (Synchronous    Gates.) 

A  clear  illustration  of  a  synchronous  gate  is  given  in 
Fig.  13,  which  shows  an  impulse  wheel  built  by  the  firm  of 
Messrs.  Riva,  Monneret  &  Co.,  of  Milan,  for  the  electric 
station  of  the  power  transmission  plant  Villadossola-Intra. 

The  impulse  wheel  \,  cast  of  steel,  takes  water  from  a 
single  nozzle  jj,  whose  area  of  discharge,  can  be  reduced  by 
nuans  of  a  tongue  with  bell-crank.  The  bell-crank  is  con-  j 
nected  by  a  link  with  a  piston  , ,,  which  is  always  pressed 
upward,  if  the  space  above  the  piston  communicates  with 
the  atmosphere.  If,  however,  pressure  water  enters  this  space, 
the  water  pressure  acting  upon  the  tongue  opens  the  water 
inlet.  The  admission  of  the  pressure  water  takes  place 
through  the  balanced  piston  valve  J),  which  is  operated  by 
a  Hartung  governor.  In  customary  manner  over-regulation 
is  avoided  by  the  floating  lever  p,  moving  back  the  valve  J) 
From  the  piston  rod  a  horizontal  lever  Q  branches  off,  which, 
by  means  of  a  link,  operates  the  synchronous  gate  }j,  and  this 
in  such  a  way  that  with  the  tongue  closed  the  entire  maxi- 
mum area  of  the  nozzle  is  open  in  the  synchronous  gate.  With 
the  nozzle  entirely  open,  however,  the  gate  JJ  is  fully  closed. 
Therefore,  to  the  water  in  the  pipe  line  the  same  discharge 
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area  is  offered  all  the  time,  and  a  pressure  rise  or  drop  can 

nut  take  place  in  the  pip*'  line  with  a  change  of  nozzle  open 
ing.  The  discharge  from  the  gate  into  the  tailrace  must  be  di 
rected  through  a  dampening  apparatus,  which,  as  much  as 
possible,  destroys  the  energy  of  the  discharge  water;  other- 
«vi  i  the  issuing  jet  of  water  could  easily  destroy  the  masonry 
of  the  tailrace. 

Synchronous  gates  of  such  arrangement,  however,  ha\e 
the  disadvantage  that  a  maximum  quantity  of  water  is  always 
used,  not  considering  whether  the  turbine  runs  under  full 
load  or  almost  at  no  load.  A  storage  of  the  water  in  the  in- 
take is  Impossible  with  this  arrangement.  Therefore,  where 
storage  basins  are  provided,  and  at  times  water  has  to  be 
aved  as  much  as  possible,  such  synchronous  gates  cannot 
be  applied,  or   have  to   lie   shut   down   whin    water   is  short. 

In   those  casts,   where  the  available  quantity  of  water  is 
sometimes  less  than  the  turbine  can  consume  at  lull  opening, 

the  valve  of  the  synchronous  gate  must  lie  made  adjustable, 
so  that  with  the  nozzle  of  the  turbine  fully  (dosed  it  only 
opens  in  accordance  with  the  available  quantity  of  water. 
This  arrangemenl    offers   no  constructive   difficulties,   but    no 

fargoing    economy    of    water   can    be   obtained    with    it.      In    Fig. 

13,  the  handwheel  /x'  is  for  this  adjustment 

There  are.  however,  also  devices  where  the  synchronous 

gl pens   quickly   at    rapid   closure   of   the   nozzle,   thus   avoid 

Ing   any    pressure   rise   in    the   line',   but    then   closes   slowly,   so 


Fig.    13 


that  the  discharge  of  water  through  the  by-pass  takes  place 
only  during  a  short  adjustable  period.  Of  the  many  possi- 
ble designs  solving  this  problem,  the  two  illustrated  in  Figs 
14  and  15  my  he  mentioned. 

In  Fig.  14.  the  lever  //  is  connected  with  the  governor 
shaft  A  in  :-uch  a  way  that  with  the  closing  motion  of  the 
shaft  the  left  end  of  the  lever  rises.  Hereby  an  oil  cataract 
is  lifted,  since  the  oil  above  the  piston  /v-  of  the  cataract 
cannot  quickly  enough  flow  down  through  a  small  opening 
Q  in  the  piston.  In  the  bottom  of  the  cataract  a  valve  pin 
]•  is  inserted,  which  closes  an  opening  ]/  in  the  upper  cover 
of  the  discharging  casing,  through  which  water  flows  from 
the  chamber  y  through  the  pipe  f{  into  the  tailrace.  If  this 
opening  is  uncovered  by  lifting  the  cataract,  the  pressure 
drops  in  the  chamber  y  above  the  valve  piston,  and  the  lat- 
ter, lifted  by  the  pressure  of  the  water  upon  the  valve  ||' 
moves  upward,  hereby  lifting  the  valve  ](',  so  that  through 
the  same,  water  can  flow  from  the  pipe  line  /;  through  the 
curved  pipe  £)  into  the  tailrace. 

When  the  lever  //stops,  the  cataract  slowly  sinks.  The 
velocity  of  this  downward  motion  can  be  regulated  at  will 
by  changing  the  opening  in  the  cataract  piston  or  by  drop- 
ping weights  into  the  cup-shaped  extension  p  of  the  cat- 
aract, and  finally  the  valve  pin  y  again  closes  the  opening 
4/  Through  a  bore  in  the  \alve  plunger,  water  enters  the 
chamber  y  whereupon  soon  the  pressure  in  the  pipe  line  is 
established  in  y  and  the  valve  ]y  is  forced  downward  and 
finally  closed,  since  the  diameter  of  the  plunger  is  larger  than 


thai  ot  the  valve.  At  the  downward  motion  of  the  lever  // 
the  small  valve  /,'in  the  cataract  piston  comes  Into  action, 
which  permits  the  catarac  fluid  to  How  quicklj  from  below 
the  piston  above  the  same. 

Less  Clever  but  simpler  and,  therefore  less  subjected  to 
various  disturbing  incidents,  is  the  device  shown  in  Fig.  15. 
As  in  Fig.  14,  from  the  pipe  line  i;  a  fitting  branches  off  which 
terminates  in  a  piston  valve  chest.  The  governor  shalt  | 
acts  by  means  of  the  lever  ft  upon  the  piston  /v'  of  an  oil 
cataract,  which  is  rigidly  fastened  to  the  other  end  of  the  pis- 
ton rod  |'of  the  piston  valve  g  'fit''  piston  ^  has  one  or 
several  holes  ().  and  a  valve  j.;  which  permit  an  easy  drop 
of  the  piston  when  the  piston  valve  is  completely  closed.  The 
action  of  this  device  is  analogous  to  the  one  described  in 
Pig  14,  and,  therefore,  requires  no  further  explanation. 
Weights  />  insure  the  drop  ol  the  piston  into  the  closed  po- 
i    which  takes  place  quicker  the  more  weights  tne  added. 

The  piston  of  the-  oil  catarac!  must  be  at  least  of  such  area 
as  corresponds  with  the  resistance  against  its  upward  mo- 
tion plus  the  loaded  cataracl  casing  under  the  most  unfa- 
vorable circumstani 

One  would  think  thai  by  installing  such  quick  opening  ami 
slew  closing  devices  the  desired  ie.ni  was  reached,  viz.. 
the    pipe    line    protected    against    excessive    strains,    best     pos 


I'is.    u 


sible  economj  ot  watei  guaranteed  and  the  action  of  the 
governor  improved  by  maintaining  as  much  as  possible  eon- 
Stanl  pressure  in  the  pipe  line.  In  all  three  directions  men 
tioned,  however,  cataract  de  ices  are  imperfect  in  their  per 
formance 

So  far  only  the  pressure  rise  at  rapid  closing  of  a  pipe 
line  has  been  taken  into  consideration.  Rut  with  rapid  open- 
ing of  the  supply  pipe  a  considerable  drop  of  pressure  oc- 
curs in  the  pipe  line,  which  unfavorably  influences  the  action 
of  the  governor.  The  entire  mass  of  water  in  the  pipe  line 
has,  with  an  increased  load  on  the  turbine,  to  be  acceler- 
ated from  a  velocity  <-,  to  a  higher  velocity  r„  and  this  cannot 
occur  suddenly,  but  a  certain  time  is  required.  However 
perfect  the  turbine  governor  might  be,  by  opening  the  supply 
apparatus  instantly  at  a  drop  of  speed  in  the  first  moment 
no  greater  quantity  of  water  will  pass  through  the  turbine 
and  only  gradually  the  water  will  be  accelerated  to  the  re- 
quired velocity.  In  the  meantime,  however,  the  governor 
has  opened  the  supply  apparatus  much  further  than  necessary 
and  must  close  again,  viz..  it  has  worked  too  far.  At  the  fol- 
lowing closure  the  by-pass  will  be  opened  and  a  quantity  of 
the  valuable  water  flows  needlessly  into  the  tailrace,  for  there 
is  no  danger  for  the  pipe  line.  Standpipes  near  the  power 
house  can  be  of  favorable  influence,  since  they  supply  ample 
fvater  to  the  turbine  in  case  of  a  sudden  drop  in  pressure. 

In  plants  where  the  load  of  the  turbine  is  changing  fre- 
quently   and    considerably,    the    loss    of   water   at   both    clos- 
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ing  and  opening  can  become  so  great  that  it  many  nearly 
reach  the  one  caused  by  a  simple  synchronous  gate.  Also 
with  the  closing  of  the  turbine  the  cataract  apparatus  can 
become  wasteful  if  it  is  not  properly  adjusted  or  if  the  or- 
iginally correct  adjustment  has  changed  on  account  of  vari- 
ous influences,  viz.,  thickening  of  the  oil,  corrosion  of  the 
sliding  surfaces,  foreign  bodies  between  the  sliding  surfaces. 
Then  one  cannot  expect  any  more  that  with  a  certain  rise  of 
the  lever  H,  corsesponding  with  a  certain  closure  of  the  sup- 
ply apparatus,  the  valve  in  Fig.  14  or  the  piston  in  Fig.  15  is 
lifted  just  so  high  as  to  give  to  the  water  an  area  to  enter 
the  tailrace  equal  to  the  reduction  of  area  in  the  supply  ap- 
paratus. Rise  and  drop  of  pressure  in  the  pipe  line,  which 
makes  the  governor  oscillate,  are  then  unavoidable.  If  then 
the  apparatus  remains  in  the  open  position,  which  can  hap- 
pen with  the  devices  as  Figs.  14  and  15  on  account  of  stick- 
ing, if  they  are  not.  sufficiently  loaded,  a  considerable  amount 
of  water  flows  needlessly  into  the  tailrace.  If  then  the  tur- 
bine gets  a  full  load  it  can  happen  that  not  enough  water 
remains  to  run  it.  that  it  slows  down  more  ami  more  ami  has 
to  be  shut  down  for  cleaning  the  by-pass  apparatus. 

Inelectric  plants,  where  frequently  a  fine-  is  imposed  upon 

interruptions   of   service,   such    would    be    most    disag able. 

It  is  therefore,  advisable  to  always  insert  a  gate  between  the 
pipe  line  and  the  cataract  apparatus  so  that  the  latter  may 
be  cleaned  without  interruption  of  service.  If.  however,  uch 
a  gate  is  provided  it  will  mostly  happen  (bat  the  attendants 
keep  it  closed  all  the  time,  thus  feeling  safer  against  dis- 
turbances. Especially  in  winter  time,  when  the  formation 
of  ice  may  obstruct  the  apparatus  in  a  manner  haul  to  eon 
trol,  it  is  sometimes  unavoidable  to  shut  it  down  entirely. 
If  then  the  service  is  satisfactory  without  it  one  cannot 
blame  the  attendants  it  they  put  it  in  commission  only  if 
visitors   come   to    the    hydroelectric    power    plant. 

Conclusions. 

From  the  preceding  investigations  it  follows  that  un- 
der  ordinary   circumstances,    viz.   if    the    maximum    velocity 

Of    tile     water    in    the    turbine     pipe     line    dees    net     exceed     6    feel, 

it    the    pipe    line    is    net    ve i  \     long,    it    1  In'    pipes    are    nue 
sheet    iron  and   if  the   ratio   between    the   thickness  of  the   ma- 
terial and  the  diameter  'lees  not   go  beyond  a  certain   point. 
a   danger  of  rupture   docs   not    exist    at    the   quickest    possible 
closures. 

if.  under  a  high  head  and  (he  resulting  unfavorable  re- 
lation between  thickness  of  material  and  diameter  of  pipe, 
danger  of  rupture  exists  (his  can  he  determined  b\  form 
ula  XI — it  has  first  lo  be  considered  whether  by  reducing 
the  velocity  of  flow,  eventually  subdividing  the  pipe  lines, 
this  danger  could  not  be  avoided.  Then  any  safetj  <l 
can  be  dispensed  with,  (be  more  sn  as  (hey  urn  always  give  a 
definite  guarantee  against  rupture  of  pipes  and  only  make 
the  operation  of  the  power  plant  more  complicated.  In  such 
cases,  where  below  the  power  plant  the  water  has  to  be  de- 
livered continuously,  by-passes  similar  to  the  one  shown  in 
Fig.  13  cannot  be  avoided.  If.  however,  (he  pipe  line  is  very 
long  and  with  closure  within  J  seconds,  a  danger  of  rupture 
still  exists,  groups  of  spring  balanced  safety  valves,  applied 
at  the  lower  end  of  the  pipe  line,  are  the  simplest  and  best 
safety-device. 

If  in  case  of  rapid  loading  or  unloading  of  the  turbine 
the  governor  gets  to  oscillating  badly,  on  account  of  con- 
siderable pressure  rise  or  drop  in  the  pipe  line,  the  opening 
of  a  by-pass,  which  has  to  be  provided  anyhow  as  a  drain, 
offers  a  simple  means  for  damping  the  oscillations.  By  suit- 
able rules  of  operation  the  increases  and  decreases  occur- 
ring in  the  load  of  the  turbine  can  be  made  gradual,  which 
considerably  lightens  the  task  of  the  governor.  From  ex- 
periences of  the  writer  the  operation  of  quick-acting  gov- 
ernors with  high  heads  and  long  pipe  lines  is  still  feasible 
without  any  device  to  keep  the  pressure  in  the  pipe  constant, 


if  the  ratio  of  the  energy   .f  of  the  water  flowing  in  the  line 
to  the  maximum  output   of  the  turbine  does  not  exceed  the 


value   B\ 


III' 


30, 


,nd     the      fly-wheel      masses      are 


ample   that   the  ratio  of  the  energy  of  the  fly-wheel  masses 
JW 


vulue  B 


to    the    maximum     output    does    not     drop    below    the 
JW 


:  Son, 


the  characteristic  figure  B  ' 


is  not  exceeded,  one  can 


Herewith   an  entirely   perfect   gov 
2HP 

ernor  is  assumed,  whose  closing  time  is  8  seconds  as  a 
maximum,  with  a  degree  of  unsteadiness  of  the  governor  of 
6  per  cent,  total.  As  long  as  the  ratio  of  the  energy  of  the 
water   in    the    pipe    to    the   energy    of   the    fly-wheel    masses, 

Bm 

expect  the  governor  to  operate  without  periodic  oscillations 
even  without  by-pass.  This  ratio  also  shows  that  if  /;  is 
more  than  ,■„  one  is  not  yet  compelled  to  institute  by-passes, 
hul  can  obtain  satisfactory  working  of  the  governor  by  in- 
creasing the   fly-wheel   masses. 

If  (he  turbine  takes  little  water  only  the  governor  wants 
to  be  aided  occasionally  by  opening  a  by-pass,  since,  as 
mentioned,  the  inclination  to  oscillations  of  the  line  (breath- 
ing of  (he  pipe  line)  is  the  smaller  the  faster  the  water 
Hows  through  same.  It  always  has  to  be  borne  in  mind  that 
(lie  problem  of  regulating  high-pressure  turbines  is  a  prob- 
lem of  vibrations,  and  an  insight  into  the  occurring  phe- 
nomena is  extremely  difficult  to  obtain.  The  practicing  en- 
gineer, whose  endeavor  is  always  to  disclose  the  occurring 
phenomena  and  to  reveal  their  causes,  will  very  likely  pre- 
fer (o  avoid  all  such  devices,  which,  like  cataract  appara- 
lus,  will  add  to  the  already  complicated  conditions  some 
factors   which   are   entirely    beyond   calculation. 


The    telegraph    question    between    China    and    Japan    on 

nut  id'  the  peculiar  conditions  in  relation  to  tele- 
graph lines  near  the  Asiatic  coast  line,  following  the  Russo 
Japanese  war,  has  been  settled  -<>  that  die  submarine  tele 
graph  cable  between  Kwantung  Province  and  Chefoo  shall 
be  divided  between  (be  two  countries,  the  section  from 
Kwantung  Province  to  a  point  7!_.  miles  from  the  shore  at 
held  by  Japan,  and  tin-  section  beyond  that 
by  China.  China  shall  construct  a  telegraph  line  from 
tin  landing  point  of  the  submarine  cable  to  the  Japanese  post- 
office  at  Chefoo,  and  that  the  Japanese  postoffice  .o  f'befoo 
shall  deal  with  messages  in  Japanese  kana  characters  for  the 
convenience  of  Japanese.  Those  telegraph  lines  constructed 
by  Japan  in  Manchuria  during  the  Russ.p  Japanese  war  re- 
maining outside  the  railway  boundary  shall  be  purchased  by 
China:  bin  even  after  the  purchase  of  such  lines  a  Japanese 
staff  shall,  for  the  convenience  of  Japanese  residents  in  the 
open  cities  in  Manchuria,  be  authorized  to  deal  in  Manchuria 
with  messages  in  Japanese  under  a  special  arrangement.  Minor 
regulations  arc   to  be  arranged  later  on  the  same  basis. 


BAKERSFIELD,  CAL.— J.  I.  Wagy  has  filed  suit 
against  I.  E.  Smith.  J.  E.  Lynch  and  J.  W.  Mosher  of  Stock- 
ton, Cal  .  who  own  and  control  the  Maricopa  Road  Oil  and 
Gate  City  Oil  Companies.  Wagy  owns  a  fourth  interest  in 
the  first  named  concern  and  alleges  that  by  a  false  directors' 
meeting,  held  in  this  city  in  September,  the  :!00,000  shares, 
one-half  of  the  total  amount,  of  Maricopa  Road  Oil  stock 
owned  by  three  other  parties  were  turned  over  to  Lynch, 
Smith  and  Mosher  and  since  that  time  the  Stockton  men  have 
mismanaged  the  affairs  and  misappropriated  the  funds  of  the 
concern.  He  also  alleges  that  they  have  threatened  to  force 
him  from  the  company.  He  asks  for  a  permanent  injunction 
re-training  the  three  men  from  the  management  and  control  of 
the  company. 
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TRANSFORMER    TESTING. 


Insulation    Test. 


The  static  tratiBformei   In  mechanical  make-up,  while  one 
of   the   Blmplest    of   electrical    devices,    Is    theoretlcallj    verj 

e plicated.     In  nearlj  all  publications  Issued  for  the  benefll 

ol    central    Bta i    operatoi  i,    relative    to    transformers,    the 

in. i  ■  pre  entetl  In  a  too  complicated  foi  m  to  be  of  prac 

tical    use   and    aj id d    bj    the   practical   central   Btatlon 

operator     The  objecl  here  Is  to  present,  In  b  Blmple  mi 

hod    ol  te  tin     whloh  will  asslsl  central  siaii.ni  engineers 

in  testing  "iii   transformers  of  any   make,  bo  thai    thej    can 
determine  the  relative  value  and  performance  of  same, 

TheBe  thods  of  test  are  classified  under  three  hi  ad 

i  .1       iv:, i   in  determine  condll  Ion. 
2d,     Teal   i<>  determine  performance 
;,i      Teal  '"  determine  capacity 

i     i     to  dete ■  condll  Ions  are: 

Insulation  bi  (akdown  tests  from  prlmarj   to  secondary, 

in  lulntlon  in.  akdown  te  I     from  pi  Imai )   to  

Insulation  breakdow  a  tesl     I icondai )    to  Iron, 

Double  "i  ti  Iple  potential  tesl  on  the  winding. 
t,.  its  i"  detei  mine  pei  foi  mance  ol  1 1  an  foi  mi  i     are: 
Measurement  of  core  loi  b  and  exciting  current, 
u,  asuremenl  of  Impedance  volts  and   watt 
Ratio  of  i  ransformatlon, 
Polai  Itj . 
ulatlon, 
i ,    i  i,.  deti  i  mine  capacll  j  of  i  ransfoi r  is: 

Ileal    inn. 


Transformer  Under  Test 


■'In.    i — <  oniMM'i Ions    lor    Inaulntlon     i.-^i 
Miiiiiitini  TrnuMformcr    Method, 


\n  makei  ol  Btandard  i  ransfoi  mei  b,  thai  Is,  tran  foi  mera 
.i,  i  tied  in  operate  on  circuits  of  approximate^  L100  or  -Jim 
roll  primary,  and  110,  220  or  140  volts  secondary,  Bhould 
w  mi,  i. nut  for  a  period  ol  five  minutes,  a  difference  of  potential 

of    in, roll      (altei  na  Ing   cui  rent  i    bel  ween    i lai  s    i'1"1 

econdary,  and    10, volts   between    prlmarj    and  core,  and 

,i volts    between     econdarj    and    core,    and    Bhould   also 

withstand  a  "no  load  run"  al  triple  potential  or  voltage  tor 
one-half  hour,  either  on  primary  or  secondarj  winding,  (A,  I. 
0    E  i 

The  triple  potential  tesl  Bhould  be  made  on  a  clrcull  of 
126  cycles  or  more,  as  this  teal  made  on  low  (reQuencj 
circuits  is  harmful  to  the  transformer  due  to  the  heavj 
exciting  current. 

M   is  desirable  when  maklni    the  Insulatl I    between 

i .n\    ami    secondarj    and    between    prlmarj    and   core,    to 

have  an   i.  ad     ol   i  acli   « Indlng  together,  and  also  to  gr id 

the  Becondai  i    «  Indlng  to  I  he  con 

in    in. i   in      the    above    testa    II    I     ad\  I  able    to    have    a 

special    trai    ler   wound    for    10, volts,   bu1    where   this 

i  .  be  had,  the  ti    I   can   bi    made   bj    u  Ing   u\  e  nans 

i, ii  na  i     .  Hi  h  ol  appro* '.  Ij    I, voll     pi  Imai  s .  ai    show  n 

m    pig     i      care     hould    be    taken    to   bring    the    vi  Itai  e    up 

i  aduallj    on   the    100  voll     Ide  ol    the  i  ranBl irs,  as  there 

i     b    potential   dlfferi  rice   on    the   end    tram  I i    of    10,000 

volts    between    the    prlmarj    and    Becondarj    winding      This 

iiiiui   Is  advl    ible  and   should   be  used  onlj    when   the 

testing  n .hi'  i i   ci i  i"'  obtained. 

i  h,      pari    gap  a       how  a   In   Fig.   i   Bhould   be  adjusted 
in.     to  curve  1, 

1 '    '       i    :  !'":1'::':  :::|:i;:[il'i|:Hi|:l::|:ir 


i  roiii  "A  1  ■    i  ■  i  \\  nyni' 

i'  Ii  .in.   Wo 


€      .7     .8      .9      /.0     /./     /.2     /.3    /.A    /.S    /.€ 
ffoC/o  of  Coke  /.oss  toeoCyc/eCosT^/oss 

Curvo    in. 

\n.n-  Hi"  adjustmenl  is  made  and  the  Bparklng  distanci 
is  attained  between  the  nev,  needle  points,  which  musl  be 
used  ai  everj  discharge,  the  power  can  l>e  shul  off  and  the 
spark  gap  Increai  ed  tO1  above  the  distance  given  In  cui  ve, 
after  which  the  voltage  should  be  brought  up  to  former 
adjustment,  as  Bhown  by  voltmeter,  Fig,  i.  The  Bpark  gap 
therefore  "in  not  discharge  unless  the  desired  voltage  lias 
i,,  en  exceeded  bj  10%,  and  In  that  i  ase  will  lerve  to  protect 
the  transformer  from  excessive  strain. 
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Losses. 


Line 


Ammeter- 


Indicating  Wattmeter 


Voltmeter 


Secondary 

Primary 
/WVWWW\ 


Transformer 
Under  Test 


OpenC/rcuit 


I  'In- *    OIIIM-«'l  Ioiin     liir     I    lire     LOMII      IV*I 

i  ii-i     Method. 
The  Iob  e  i  which  take  plai  e  In  b  tram  ' i<  i  are  the  cure 

Ions  and   Copper   Iiish. 

The  core  lo      • I     of  thi    h     teretli    lo      due  i"  i    clh 

reversal  "i  the  particles  ol  Iron  c po  Ing  the  core,  and  the 

eddj    current    Iobb  due  to     liorl    circuited  c rated 

in  the  core. 

Testing  for  Core   Loss  and   Exciting   Current. 

The  core  loss  la  taken  a!  voltage  ol  propel  froquencj 
Impressed  across  the  low  voltage  terminals  of  the  tran  former 
under  test,    Pig,  -  Bhow     din    ram  ol  nectlon     toi   tl 

The  wal  i  meter  Indli  iti       I n    lo       and  t  he  amm   ti 

the  exciting  current. 

ii    ao  Indlcal Ing   watl meti  i    I     a  ailable   for  thl     ti    I    b 

recording  wattmeter  maj   I I  u     connecting  .1      bown  In 

Fig,   ::.     This   wattmeter     bould    !"■  "i    the   bb volta       u 

transformer   under   tesl    and   ol      ufflclei paclt]    to   carry 

current  1 Hi  ated  bj  ami Fig    I      ^  flve-ampero  i 

will   usually   ii"   1  be   1 ■  (|    ,'"    tran  foi  mei      up   lo   and 

Including  50  K    \\    capacll 

The  core  i"  i  "i  b  i  K  W  tram  former,  which  we  know 
in  be   18  watts,  ma )    b<    chi  cl  ed  b     folio  ■ 

( ionnect   1  be  mi  tei   a      hov  u  In  Fli      !,  care  beln 

i"  Install  the  metei  as  recomi led  In  In  itruc 1 k  which 

accompanle    1 1 itei      With   110  1  oh  1,  60  cj  cle  ,    Ine  «  ave 

Impressed  across  the  secondarj   ten il     Ihe  metei  cup  will 

make  5  revolul  i 1  In  93  i    ei  ondB. 

The    following    formula    maj    be    used    to   obtain    watts: 

Re>  olutlona  of  cup   ■    3i 1  1  >n  ti lai  ked  01 iter  cup 

( in  1  ii      ca  •      16  1 


I  ;'H ug  I  he  \  .1 1  ii,     obtained  we  have 

.,  x  3600  -      ■ 

is      Watts  core  loi  1  ol  I  ho  tran  ifi 1 

The  greater  the  numbor  ol  revolutions  the  more  accurate 
the  results  will  be  bj    thla  method 

Several  readings  Bhould  be  taken  and  the  avorag I 

.1    1  he  correal  1 1  ndlni 

\m  reliable  make  of  recording  wattmotoi  maj  i"  u  od 
for  this  te  1  rhe  foi  inula  foi  obtaining  wal  Is  « 111  i„.  found 
in  Instruction  book  accompanying    uoh  meter, 

Testlno  for  Copper  Loss  by  Reslitnnce  Mi-HuhI 

w h,  1 1  lie-  1,  1  1. in,,  ol  iii''  prlmar]  and  Bocondarj  colli 
are  known,  the  copper  lo  moj  be  oaloulated  for  anj  load  on 
the  1  rauBformer 

Probablj    ii»'  heal  and  moal  often  uaod  method  of  dotoi 

mining  thi    real  ta 1  bj  the  "fall-of-potontlal"  mothod  (see 

i'i      1 1    11  Ing  'in  eel  ■■ hi   in, 1  linn, -Hi .    in, 1  oil  hi  1   Btorugi 

batterloB  ol  ,1  sufflolonl  capacity,  01  n  dlrool  ourrenl  generator, 
in  1  in    in-   hod  the  oui  renl  1   and  the  voltugi    ID,  are  ob  orvod 

DJ 

and  He'  re  1  1  am  0  R   ca Iculated  1 1  "in  1  ihm'a  law  1 

i( 

The  coppi  1  i"      bj  above  method  will  !»■  the  Bum  "i  the 

I    it     In:;.':,    ill     I, "III     |>lllll.ll\     ."I'I      ..  ''"Ilil.'l  I  V     w  I  ml  I  III',:  i 
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|,'iu.   :t — Con iimiN    for   Core    i.«in«  Tent, 

s mmI    Method, 

The  current    for  any   tranaformei    ma;    be  determined  by 

Hi,,  following 

i  lapach  -.  "i  1  ranafoi  mer  In  watts 

1  'in  rent  =  - 

Rated  v.!, 

For  example,  we  will   tal  1    a  6  1      '■'•     I    inarm  mi  1    rated 

1 in  '.,,11     primary,  1 10/220  volts  secondai  ■      1  b<  n  ton 
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the  primary  current  on  a  2200-volt  primary  connection  will  be 

5000  i  watts  I 

=2.27  (amp.) 

2200   (volts  i 

and  the  secondary  current  on  a  220-volt  connection  will  be 
5000  (watts) 

—  =22.7  (ami.) 
220   i  volts  i 

Assuming  the  primary  resistance  to  lie  8  ohms,  and  the 
secondary  resistance  to  lie  .09  ohms,  tin-  copper  loss  by 
resistance  will  be  as  follows: 

Primary  =  2.27==  (amp.)  x     8  (ohms)  =41.2  watts. 
Secondary  =  22. V  =  (amp.)  x  .09  (ohms)  =46.4  watts. 

Total  87.6  watts. 
Therefore,    the    copper    loss    at     full    load    on    a    5    K.    W. 

transformer  is  approximately  NN  watts.  Knowing  the  eon- 
loss,  which  is  constant  at  all  loads,  the  efficiency  of  the 
transformer  can  be  easily  calculated,  as  is  shown   I 

Testing   for   Copper   Loss    by   Wattmeter. 

The  copper  loss  by  wattmeter  includes  eddy  currents  due 
to  the  cutting  of  the  windings  by  the  leakage  flux,  therefore, 
the  copper  loss  by  wattmeter  will  he  slightly  higher  than  the 
IK  loss  measured  by  the  fall  ofpotential  method  in  a  well 
designed  transformer.  When  conductors  are  not  sufficiently 
subdivided  the  eddy  currents  in  same  will  he  very  large. 
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DC  Ammeter 


OOOOOO 
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Lamp  Bank 
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Primary 
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Transformer/ 
UndzrTest 


Fig.    4 — Connections    for    Resistance    Test. 

If  in  this  loss  be  added  the  core  loss,  the  efficiency  and 
the  total  losses  may  be  determined  for  each  load. 

The  connections  for  this  test  are  shown  in  Fig.  5.  This 
test  should  be  taken  preferably  on  the  primary  side  with 
secondary  winding  short  circuited  and  with  full  load  current 
in  the  windings. 


Care  should  be  taken  ill  short  circuiting  the  secondary  to 
have  as  good  contacts  as  possible,  and  connecting  cables  as 
short  as  possible. 

a  recording  wattmeter  may  be  used  for  this  test  bj    the 

ame  method  as  that    previously   described   under  core  loss. 
Testing    for    Impedance. 
The    impedance    of    the    A     C.    Circuits    corresponds    to    the 

resistance  of  l».  (',  circuits,  and  is  usually  expressed  in 
Impedance  volts. 

The  impedance  volts  is  the  pressure  required  to  force 
full  load  current  through  either  winding  with  the  other  short 
iii  cuited. 

The  impedance  volts  maj  be  measured  by  volt  mi  ter 
connected  as  in  Fig  ."..  This  voltage  should  be  measured  with 
full  load  current   flowing  in  both  primary  and  secondary. 

Tin-  impedanci  varies  from  -■ ,   to  6< ,   of  the  rated 

primary  voltage  of  the  transformer  under  test. 

Where  there  is  no  variable  resistance     0   be   had,  as  shOWE 

in  Fig.  .".,  a  simple  method  of  obtaining  the  per  cen!  impedance 
is  as  follows: 


110  \Zolts  A  C 


VWWVWVVN 
Primary 

Secondary 


Short 
Circuited 


Pig.    ~i — Connections    to   Test    for 
Impedance   Watts  ami   Volts. 

Short  circuit  the  secondary  of  the  transformer  through  an 
ammeter  t  which  should  be  of  sufficient  capacity  to  take  care 
of  at  leas:  200^  of  secondary  full  load  current)  and  to  the 
primary  winding  apply  a  pressure  of  110  volts  (alternating 
current).  Both  windings  should  be  connected  for  their  highest 
voltage  in  above  test. 

The  per  cent   impedance   will    then   he: 

Pressure  applied  to  primary  winding 

—   =  Per  cent  Impedance 

i:;ned   primary  voltage  x  per  cent  of 

load  as  shown  by  ammeter 

I  Ti  *  he  Continued.) 
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CURRENT  COMMENT 


Electric  railway  mileage  in  the  United  States  exceeds 
38,000.  There  are  776  miles  of  street  railway  operated  by 
cables,  steam  or  horses. 

Municipal  ownership  is  prevalent   in  Germany.     Of  the  60 

cities  with  a  population  of  50, or  more,  4  1  own  and  operate 

gas  works.  38  operate  electric  light  plants,  43  have  municipal 
water  works  and  10  have  their  own  street  railways. 

Exhaust  steam  is  being  brought  from  iron  works  in  the 
north  of  England  to  run  low-pressure  turbines  in  small  power 
plants  near  the  works.  Electric  current  is  delivered  to  the 
power  lines  and  the  condensed  steam  returned  to  the  works. 

Solar  magnetism  is  an  accompaniment  of  spots  on  the 
sun.  and  their  appearance  have  a  direct  influence  of  the 
strength  of  the  earth's  magnetism.  As  a  result  of  work  at  the 
Carnegie  Solar  Observatory  al  Mount  Wilson.  George  E.  Hale 
has  estimated  the  magnetic  intensity  of  these  spots  a1  J'.""' 
C.  G.  S.  units. 

A   magnetic  scrubber  has   been   devised   to  clean  iron  ship 

hulls.  The  brush  bristle  are  held  closely  to  the  hull  by 
an  electro  magnet  mounted  on  the  brush  support  and  the 
scrubber  is  dragged    back   and   forth    bj    a   steam    winch,      \ 

vessel  can   thus   I ntirely   freed   from   marine  growths  in  a 

very  short  time. 

Coal  available  and  easily  accessible  in  the  United  States 

aggregates   l. it;:'.. sun, i,000  tons,  according  to  a   report   from 

the   section  of  minerals   of   the   National   Conservation   Coin 
mission.     At    the   present    increasing   rate  of   production 
supply  will  approach  exhaustion  before  the  middle  of  the  next 
century.    From  the  beginning  <d'  coal  mining  in  this  country 
down  to  the  Close  of  1907,  6,865, ,000  tons  have  been  mined. 

Examination     for    civil     and     hydraulic     engineer     in     the 

Reclamation  Service  is  anno :ed  bj   the  United  States  Civil 

Service  Commission  on   Pebruarj    3,   L909,  at  salaries  rai 
from  $175  to  $350  a  month      These  positions  are  Cor  service 
in  the  western   part  of  the  United  The   positions  to 

be  tilled  require  the  exercise  of  talent  in  design  and  ripe 
experience  in  construction  and  administration.  Thi  i  anima- 
tion will  consist  of  education,  experience  and  achievement 

An  electric  deep-sea  sounder  has  been  recently  in- 
vented in  Germany.  It  consists  of  a  glass  tube  con 
taining  two  resistance  wires  which  maj  be  short-circuited  by 
a  column  of  mercury  contained  in  a  box  with  flexible  sides 
like  an  aneroid  barometer.  As  the  apparatus  is  lowered  in 
the  water  drives  the  mercurj  higher  and  short  circuits  a 
certain  length  of  the  wire  resistances.  By  means  of  a  bridge 
arrangement  the  depth  is  read  from  the  calibrations. 

Electric  drive  of  machine  tools  in  the  .Missouri  state  peni- 
tentiary has  greatly  simplified  operation  and  dispensed  with 
the  services  of  twenty  five  convicts  concerned  with  the  opera- 
tion of  the  former  steam  plant.  In  the  prison  there  are  six 
shoe  factories,  one  twine  factory,  one  broom  factory,  one 
clothing  factory,  one  saddle-tree  fac  ory,  one  harness  shop  and 
a  machine  shop,  each  of  which  was  formerly  driven  by  a  steam 

engine.     With  the  old   system   ! horsepower  was  required. 

while  the  new  takes  but  750. 

Old  Thomson-Houston  employees,  previous  to  the  com- 
pany's absorption  by  the  General  Electric  Company,  will  hold 
a  reunion  in  Chicago  during  the  Electrical  Show,  the  date  of 
the  reunion  being  January  28th.  They  expect  to  spend  the 
day  in  visiting  the  show,  and  gossiping  about  old  times  and 


thej  will  have  a  banquet  in  the  evening  and  experience  meet- 
ing. This  reunion  is  in  charge  of  the  following  committee: 
George  Cutter,  South  Bend  (chairman);  II.  L.  Monroe.  Monad- 
no.  i.  Block,  Chicago;  P.  H.  Korst.  .lanesville,  Wis.;  George  P. 
Nichols.  Old  Colony  Building,  Chicago;  1.  E.  Price.  Canton,  111. 
All  old  T.-ll  men  intending  to  visit  Chicago  at  this  time  and 
attend  this  reunion  will  please  notify  a  member  of  the  com- 
mit tee 

Examination  for  superintendent  of  construction  is  an- 
nounced  bj  the  United  States  Civil  Service  Commission  cm 
February  3-4,  L909,  at  salaries  ranging  from  $1,600  to  $2,500 
per  annum.  The  examination  will  consist  of  materials  aid 
building  construction,  involving  extensive  knowledge  of  all 
rials  employed  in  first-class  buildings  and  of  details  of 
coi  !  ruction;  arithmetic;  building  supervison  (tests  in  the 
form  of  business  communications  which  require  adaptability 
and  a  knowledgt  of  he  qualifications  necessary  for  this 
position    and    knowledge    Of    the    work    gained    by    experience), 

specifications  t  involving  knowledge  of  the  details  of  complete 
specifications  for  the  various  classes  of  work  required  in 
■  lass  buildings);  training  and  experience.  Applicants 
must  indicate  in  their  applications  that  they  have  had  at  least 
live  years  of  practical  experience  in  building  construction, 
i  her  as  a  superintendent  proper,  contractor,  architect,  or 
engineer,  and  must  establish  this  experience  to  the  satis- 
faction of  the  Commission  prior  to  being  admitted  to  the 
examinal  ion. 

The  copper  production  in  1908  has  been  ascertained  by 
I..  C.  Graton  of  the  United  States  Geological  Survey,  through 
personal  interviews  and  telegraphic  communication  during  the 
hist  days  of  the  year.  Except  one  small  company,  all  pro- 
ducers of  blister  and  Lake  copper  have  furnished  their  latest 
exact  figures,  in  most  cases  for  eleven  months,  together  with 
estimates  of  their  production  for  the  remainder  of  the  year. 
If  these  estimates  are  realized,  the  production  of  blister  and 
Lake  copper  in  1908  from  ores  mined  in  the  United  States, 
will  be  greater  by  about  50,000,000  pounds,  or  between  5  and  6 
I,,  r  cent,  than  that  in  1907,  which  was  868,996,491  pounds.  It 
is  wholly  impossible  at  this  time  to  publish  figures  of  state 
produi  at  are  reliable,  but  it  may  be  stated  concerning 

the  three  great  copper-producing  stales,  that  Arizona  and 
Montana  show  large  gains  and  Michigan  shows  little  change 
from  1907.  Production  of  total  refined  new  copper  by  works 
in  this  count  r>  cannot  yet  bi  given,  but  probably  it  will 
hardly  equal  the  output  of  1907,  which  was  1,032,516,247 
pounds.  Based  on  n  cords  of  the  Bureau  of  Statistics  covering 
the  first  eleven  months,  the  1908  imports  of  copper  in  pigs, 
bars,  etc.,  are  estimated  at  about  160,000,000  pounds  and  in 
ore  and  matte  at  about  53,000,000  pounds.  With  addition  for 
copper  in  pyrite,  not  included  above,  the  total  imports  may  be 
estimated    as   equivalent   to   about.   210,000,000    pounds    refine,! 

co] r,    a    decrease    of    about    13    per    cent     from    238,031,320 

Is   in    L907.     On   a  similar  basis  the  exports  of  metallic 

copper  are  estimate. 1  al   about   660, 1,000  pounds,  the  largest 

evi  recorded,  and  an  increase  of  about  30  per  cent  over  the 
508,929,401  pounds  exported  in  1907.  Stocks  of  refined  coppei 
are  still  undoubtedly  very  large.  Domestic  consumption  of 
new  copper  will  show  a  decline  from  the  485,000,000  pounds  ,>>' 
1907.  The  average  quoted  price  of  electrolytic  copper  at  New 
York  for  1908  was  13.20  cents.  The  price  at  the  close  of  the 
year  was  14. IS  cents.  The  prospect  is  bright  at  the  present 
for  a  still  larger  copper  production  in  the  year  1909.  but  it  is 
evident  that,  the  principal  producers  will,  more  than  in  recent 
years,  gage  their  operations  by  the  consumption  of  the  metal, 
which  cannot  at  this  time  be  safely  forecasted. 
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The  other  da\  an  engineer  said:  "If  1  had  to  put  a 
farmer  in  charge  of  a  steam  power  plant,  I  would  tell 
him   ti>  handle  it    like  a  racehorse, 
Pure  Food  for        and    it    would    probably    get    better 
the  Boiler.  treatment  that  it  gets  From  the  aver- 

age fireman."  There  is  a  lot  more 
sense  in  this  statement  than  is  at  first  evident.  Some 
people  take  hotter  care  of  their  horses  and  dogs  than 
they  do  of  themselves.  They  are  the  chief  gainers  b) 
the  recent  crusade  against  patent  medicines  which  cul- 
minated in  the  National  Food  and  Drug  Act  of  [907 
and.  aroused  the  public  to  the  many  deceptions  which 
are  practiced  and  the  worthless  preparations  for  do- 
mestic use  which  are  on  the  market.  It  puts  them  on 
their  guard  against  dosing  their  system  into  sickness. 
A  similar  educative  campaign  about  the  patent  med- 
icines which  are  being  led  into  power  plant  systems 
would  not  be  amiss.  There  are  as  many  secret  reme- 
dies for  boiler  troubles  as  there  are  for  liver  complaints. 
The  average  engineer  is  no  more  in  a  position  to  judge 
their  value  than  is  the  housewife  able  to  decide  between 
a  valuable  and  a  worthless  proprietary  medicine.  Many 
of  the  panaceas  for  all  the  ills  to  which  the  boiler  is 
heir  are  rank  impositions.  A  certain  fancy-priced 
alloy  guaranteed  to  prevent  corrosion  or  pitting  of 
boilers  is  nothing  hut  feathered  zinc.  Untruthful  state- 
ments are  made  about  unworthy  preparations,  and  the 
worthy  are  often  so  adulterated  as  to  be  of  little  use. 
faints,  oils,  varnishes,  boiler  compounds,  lubricating 
oils  and  metals  art'  diluted  with  cheap  substitutes  often 
worse  than  useless. 

The  intelligent  engineer  is  wary.  He  buys  from 
reliable  firms  on  rigid  specifications.  He  knows  that 
the  chemist  can  tell  him  if  he  is  not  getting  what  he  is 
paying  for.  He  has  learnt  that  he  can  remove  the 
properties  of  hard  water  which  cause  boiler  scale 
and  chemical  corrosion.  He  understands  that  fuel 
should  be  bought,  not  by  the  ton,  but  by  its  heating 
capacity  as  determined  by  analysis.  Finally,  if  he 
finds  that  the  water  is  not  getting  all  the  heat  it  should, 
he  is  not  afraid  to  call  in  an  expert  who  will  analyze 
the  chimney  gases  and  find  if  the  fuel  is  burning  right. 
When  a  horse  gets  sick  we  send  for  the  horse-doctor; 
when  a  boiler  is  not  acting  right,  the  chemist  can 
usually  remedy  it. 

It  is  only  the  unprogressive  engineer  who  needs 
protection  against  his  susceptibility  to  the  glib  argu- 
ments of  the  smooth-tongued  salesman.  For  him 
there  should  be  some  governmental  regulation  against 
improper  labelling  and  fraudulent  preparations.  Until 
Mich  legislation  is  enacted  it  behooves  the  owner  ot 
the  power  plant  to  see  that  his  engineer  is  properly  in- 
structed and  not  made  a  dupe  because  of  ignorance. 
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PERSONAL. 


E.  C.  Gaumnitz,  purchasing  agent  for  the  Seattle  Electric 
Company,  is  in  San  Francisco. 

W.  A.  Blair,  assistant  treasurer  of  the  Western  Electric 
Company  of  San  Francisco,  spent  the  past  week  in  Los 
Angeles. 

G.  A.  Knoche,  manager  of  the  Electrical  Department  of 
Dunham,  Carrigan,  Hayden  Company,  San  Francisco,  re- 
turned this  week  from  an  extended  trip  through  the  Fast. 

T.  E.  Droham,  St.  Paul  representative  of  the  Northern 
Electrical  Mfg.  Co.,  announces  the  enlargement  and  removal 
of  the  company's  offices  to  1046  Security  Bank  Building,  Min- 
neapolis, Minn. 

C.  W.  Hutton  has  resigned  as  superintendent  of  the  Sac- 
ramento Power  Division  of  the  Pacific  Gas  and  Electric  Com- 
pany after  nearly  thirteen  years  continuous  service,  and  has 
accepted  the  position  of  Engineer  of  Operation  and  Main- 
tenance for  the  Great  Western  Power  Company,  with  head- 
quarters at  Sacramento. 

T.  E.  Bibbins,  of  the  San  Francisco  office  of  the  General 
Electric  Company,  accompanied  by  Mrs.  Bibbins,  made  a 
trip  to  Los  Angeles  last  week  in  conjunction  with  Mr.  P. 
G.  Vaughen  and  Mr.  G.  C.  Osborne,  of  the  Eastern  organi- 
zation of  that  company,  where  an  inspection  of  the  work  of 
the  local  sales  organization  was  made,  Mr.  and  Mrs.  Bibbins 
returned  early  this  week  after  a  very   pleasant  trip. 

Oliver  L.  Williams  has  recently  joined  the  forces  of  Pier 
son,  Roeding  &  Co.  as  manager  of  their  car  department. 
Pierson,  Roeding  &  Co.  are  the  Coast  representatives  of  Hie 
J.  G.  Brill  Company  and  their  allied  plants,  and  Mr.  Williams 
will  bring  to  this  department  a  long  experience  with  cars 
trucks  and  supplies.  Hi'  was  for  several  years  in  the  Brill 
Company's  truck  department,  later  car  inspector  for  the  firm 
of  Ford.  Bacon  &  Davis  of  New  York  City,  and  thereafter 
expert  in  the  truck  department  and  assistant  in  the  selling 
department    for    the    well    known    Peckham    Truck    Company. 


PRESENT   CONDITION    OF   COUNTRY'S    FOREST 
RESOURCES. 

Few  people  have  anything  like  a  clear  idea  of  the  amounl 
of  forest  wealth  left  in  this  country.  Those  who  think  at 
all  about  this  natural  resource  which  has  assisted  in  ma- 
terial development  since  the  landing  of  the  first  settlers  are 
usually  tpo  much  influenced  by  the  condition  of  tlia:  per- 
ticular  state  or  section  in  which  they  are  most  familiar. 

If  they  live  in  a  much  deforested  or  a  treeless  region, 
the  people  usually  imagine  that  the  country's  timber  sup- 
ply is  even  more  limited  than  is  actually  the  fact;  on  tfie 
other  hand,  with  those  whose  homes  are  located  in  a  sec- 
tion where  a  pinch  in  timber  has  not  been  experienced,  the 
feeling  is  likely  to  be  altogether  the  other  way,  and  some 
become  so  indifferent  at  times  as  to  think  that  there  is 
really  not  much  reason  to  worry  about  the  timber  problem. 
Both  can  profit  by  a  reading  of  the  actual  facts. 

The  forests  of  the  United  States  now  cover  about  550 
million  acres,  or  about  one-fourth  of  the  land  of  the  whole 
country.  The  original  forests  covered  not  less  than  850 
million  acres,  or  nearly  one-half. 

The  forests  owned  by  the  government  cover  one-fourth 
of  the  total  forest  area,  and  contain  one-fifth  of  all  timber 
standing.  Forests  privately  owned  cover  three-fourths  of  the 
area,  and  contain  four-fifths  of  the  standing  timber.  Be- 
sides  having  three   times   the   area  and   four   times   the   for- 


ests, the  timberland  privately  owned  is  generally  more  val- 
uable. 

Forestry,  or  conservative  lumbering,  is  practiced  on  70 
per  cent  of  the  forests  publicly  owned  and  on  less  than  one 
per  cent  of  the  forests  privately  owned.  This  covers  the 
country's  forest  resources  as  they  stand  today.  Senator 
Smoot,  chairman  of  the  section  of  forests  of  the  National 
Conservation   Commission,  in   outlining  the    future   lias   said. 

"By  reasonable  thrift,  we  can  produce  a  constant  timber 
supply  beyond  our  present  need,  and  with  it  conserve  the 
usefulness  of  our  streams  for  irrigation,  water  supply,  navi- 
gation, and  power. 

"Under  right  management,  our  forests  will  yield  over 
four  times  as  much  as  now.  We  can  reduce  waste  in  the 
woods  and  in  the  mill  at  least  one-third,  with  present  as 
well  as  future  profit.  We  can  perpetuate  the  naval  stores 
industry.  Preservative  treatment  will  reduce  by  one-fifth 
Hi'  quantity  of  timber  used  in  the  water  or  in  the  ground. 
We  can  practically  stop  forest  fires  at  a  total  yearly  cost 
of  one-filth  the  value  of  the  standing  timber  burned  each 
>eai-,  not  counting  the  young  growth. 

"We  shall  suffer  for  timber  to  meet  our  needs,  until  our 
forests  have  had  time  to  grow  again.  Hut  if  we  act  vigor- 
ously and  at  once  we  shall  escape  timber  scarcity." 


TRADE    CATALOGUES. 


A  handsome  calendar  with  large  numbers  has  been 
issued  by  the  Railway  Equipment  Company  of  72-74  First 
Street,  Portland,  Oregon. 

Tlte  Eck  Dynamo  and  Motor  Co.,  of  Belleville,  N.  J.,  send 
a  mai  sec  lonal  catalogue  and  data  book.  Bulletin  No.  39 
illustrates  and  describes  their  protected  type  of  Direct  Cur- 
rent dynamos,  belt  drive,  for  lighting  and  power.  Bulletin 
No.  40  is  devoted  to  protected  and  enclosed  types  of  Direct 
Current. 

Bulletin  No.  .".Mm  from  the  Western  Electric  Co.,  is  en- 
titled Electrical  Equipment  for  Central  Stations.  It  in- 
cludes an  account  of  the  company's  facilities  for  this  work 
illustrations  and  descriptions  of  their  a.  c.  and  d.  c.  gen- 
erators, Westi  in  Electric  arc  lamps  and  switchboards.  Ap- 
pended is  a  long  list  of  light  and  power  stations  using  West- 
ern  Electric  apparatus. 

Bulletin  No.  4628,  just  issued  by  the  General  Electric 
Company,  describes  the  company's  new  Mercury  Arc  Rec- 
tifier which  is  an  improvement  over  the  older  design,  inas- 
much   as    it    possesses    till    the    g 1    features    of    that    design 

and,  in  addition,  advantages  not  combined  in  any  other  de- 
vie.-  tor  converting  alternating  current  to  direct  currenf 
in  capacities  up  to  and  including  40  amperes. 

The  bulletin  goes  into  details  and  illustrates  and  de- 
scribes the  standard  commercial  rectifier  set,  ignition  battery 
charging  outfit,  small-motor  rectifier  panel,  outfit  for  mov- 
ing picture  machines,  and  a  garage  outfit,  that  contains  also 
dimension  diagrams  and  other  data. 

A  new  catalogue  entitled  "Pipe  and  Boiler  Insulation," 
has  just  been  issued  by  the  H.  W.  .Tohns-Mansville  Co.,  of 
New  York.  This  book  is  devoted  to  a  thorough  presentation 
of  the  problems  of  insulating  all  kinds  of  heated  and  cooled 
surfaces,  such  as  pipes,  boilers,  furnaces,  flues,  ducts,  etc.,  as 
well  as  insulation  for  refrigerating  and  cold  storage  work. 
The  book  is  the  most  complete  one  its  kind  ever  issued  to 
the  trade  and  bears  out  the  company's  idea,  "a  covering  for 
every  condition."  It  is  very  handsomely  illustrated  and 
printed  throughout.  A  copy  of  the  catalog  can  be  secured 
by  addressing  the  company's  nearest  branch  and  asking  for 
Catalog  No.  100. 
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907,782.  Incandescent-Electric-Lamp  Socket.  Gilbert  W. 
Goodridge,  Bridgeport,  Conn.,  assignor  to  The  Bryan!  Electric 
Company,  Bridgeport,  Conn.  An  incandescent  lamp  socket 
having  a  cap  with  projections  <>n  the  flange  many  times  re- 
peated  symmetrically   around   the   circumference  of   the 


in  combination  with  a  shell  bavin  and  in  notches 

also  symmetrically  arranged  around  iis  circumference,  some 
of  the   project  ions  on   the   cap   latching    wi  b   sai.i   openings 

and  the  other  projections  entering  the  notches. 

907,770.  Electric-Light  Switch.  Walter  \V.  Fulton.  Chi- 
cago, 111  In  combination,  a  spring  clip  having  arms  adapted 
to  embrace  the  flattened  T  head  of  an  electrical  switch  key 
Ha 


from  end  to  end,  each  arm  of  the  clip  being  apertured  to  re- 
ceive one  end  of  the  key  head,  a  crank  arm  carried  by  the 
clip,  ami  a  pendant  cord  carried  by  the  crank  arm. 

907,725.  Regulator  for  Tangential  Water-Wheels.  James 
M.  Boyle  and  Frank  W.  Roller.  New  York.  X.  Y.  In  combi- 
nation  with   a  tangential    water   wheel   and   a   device   for  de- 


livering  a  jet  to  the  bucket  thereof,  means  governed  by  var- 
ieed    of   said    wheel    for   deflecting   said   jet   and 
fically  actuated  mechanism  governed  by  said  speed  var- 
iation for  changing  the  cross-sectional  area  of  said  jet. 


908,130.  Method  of  Producing  Silicon.  Henry  X.  Potter, 
New  Rochelle,  X.  Y.,  assignor  to  Geo.  Westinghouse,  Pitts 
burg.  Pa.  The  method  of  producing  silicon  by  the  reduction 
of   silica    in    the    presence   of   silicon    carbid,    the    collection    of 


fluid  silicon  and  any  contained  silicon  carbid  upon  a  silica 
Led  and  the  oxidation  of  the  carbon  of  the  contained  silicon 
carbid  by  reaction   with   the  said    lied. 

907,712.  Protected  High-Potential  Rail.  Albeit  H.  Arm- 
strong,  Schenectady,  N.  Y.  assignor  to  General  Electric  Com- 
pany,    in  combination,  a  third  rail.  a.  conductor,  a  protective 

ring  for  said  third  rail,  and  an  electrical  connection  in- 
cluding a  resistance  between  said  covering  and  the  return 
conductor. 

908,179.  Fuel-Regulator.  Charles  It.  Wieser  and  Frank  E. 
VVieser,  Paso  Robles,  Cal.,  assignors  of  one-third  to  James 
M.  Currell,  Paso  Robles,  Cal.  The  combination  of  a  burner, 
a  fuel  supplj  leading  lo  the  burner,  having  a  regulating  valve, 
a    cylinder,    rods    slidablo    relatively     to    the    cylinder    having 


heads  attached  to  its  opposite  ends,  a  piston  in  the  cylinder 
connected  to  one  of  said  heads,  a  wheel  for  operating  said 
valve,  a  flexible  member,  connected  at  one  end  to  the  piston 
and  passing  over  the  wheel,  means  independent  of  said  wheel 
and  connected  to  the  opposite  end  of  said  member,  tending  to 
move  it  in  a  direction  to  cut  off  the  fuel  supply,  and  means 
tending  to  move  said  member  in  the  opposite  direction. 
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ANNUAL  CONFERENCE  SALES  DEPARTMENT  H.  W. 
JOHNS-MANVILLE  COMPANY. 

In  accordance  with  the  usual  custom 
the  II.  \Y.  Johns-Manville  Company  held  its 
annual      salesmen's     conventions     at     their 


Cements 
Kinds    and   uses    for   all    heated    condition,       Leak-No    and 
H-<  >.     How  to  apply    C.    11.    McC  \l.l. 

Discussion 
Packings 
various    branch    offices    on    December    'Jinn       Soft  and   Metallic   Packings— how  used  and   sold      Experi- 
and  30th.     The  convention  in  San   Francisco  cucc    of    thirty    years    with    salesmen,    from    a    buyer's 

participated   in   by  about   twenty-live   mem-  point  of  view  JOHN  A.  [ONES 

her,    of    their    staff  ocularly    successful,    the    papers  How  to   Measure  Stuffing  Box  and   Rod  and 

presented    showing    the    result     of    careful     training    and    an  Pack  Pumps 

intimate  acquaintance  with  the  various   subjects  discussed.  \  practical  demonstration  with  a  model  pump. ED.  F.  FONES 


San    Francisco    Stuff    of    If. 

Through  the  courtesy  of  the  loi   i\  management  several  of 
papers    will    be    published    in      early      issues      of      the 
JOl    RNAL    OF    ELECTRICITY    giving   our   readers    an   op- 
portunity  to  secure  the  benefit  of  them. 

The    following   program    was   carried   out: 
December    29th 

I   A.    M.  OPENING  REMARKS 

C.   W.  S(  l  'IT,  Manager. 
Pipe  Coverings. 
I  conomy  ol  covering  steam  heated  surfaces,  whether  coal 
or  oil   fuel   used.     Kind                     ring  for  different   con- 
ditions   S.  P.  RUSSELL. 

Experiences  Among  Architects  and  Engineers 

How  to  gain  their  confidence L.  W.   BLANKMAN 

Introducing    Indurated    Fibre    Specialties    to    the 
Steam  Fitter 

Ho      to  gain  and  hold  his  trade W.  I.  TAYLOR 

Discussion. 

Our  Specialties 

What   I  have  done  with  this  line....F.  P.   MOXTGOMERY. 


W.    Johns-Man  villi*    Co. 

General   Packing   Conditions  Afloat   nd   Ashore 

W.  R   JONES 

How  to  Install  Metallic   Packing 

R.  J.  JONES 

December  30th 
10:00  A.  M. 

Electrical 
How      !    neral    salesman    can   help   this   department.      Lines 

he  i  an  handle  S.  P.  RUSSELL 

Linolite  and  Tungsten  Lamps 

F.  S    MILLS 

Discussion 
Cold  Storage 
Keystone  Hair  Insulator  vs.  Cork,  Hair  Felt  and  Mineral 

Wool.     Relative  efficiency J     II     DAVELER 

Discussion 
Boiler    Compound    and    Some    Feats     of     "Magic"     it     has 

performed   CHAS    M.  THURSTON 

Roofings 
-Vsbe  tos    vs     Organic    Roofings,    as    told    by    "The    Man 
with  Torch"    C.   L.   HILL 
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Water  Proofing  and  Damp  Proofing 

II.    E.   ZAB]  I 

Discussion 
Keystone  vs.  Cabots  Quilt  and  Linofelt 
Methods   of   sound   deadening  and   insulating  apartments, 
flats,  etc,     How  the  Mai!  Order  Department  has  sold 

Keystone,  General  Circularizing C.  11.  McC   \i  1 

Pointer    Department 
Methods  employed,  and  how   used   for  the  benefit   oi   the 
salesmen.      Value    of    systematic    daily    reports,    pro 

ducing  results   C.  W.  SCOTT 

Discussion 
Accounting  Department 
Why    serious     consideration     should     be     given    financial- 
standing  of  customer  by  salesmen.     Why,  under 

tain  conditions,  salesmen  should  colled    nuts. 

ORDERS:     How  writ ti-ii.  signed  and  other  features   nei 
sary   for   universal    satisfaction   on    part    of   buyer   and 
seller  O.  M.  BRYANT 


GRANT  FLAMING  ARC. 
The  flaming  arc  is  fast  revolutionizing  all  that  department 
of  illumination  to  which  arc  lighting  is  applicable,  lis  super- 
iority  over  the  ordinary  arc  consists  in  the  color  of  the  light, 
the  absence  of  shadows,  far  greater  brilliancy,  and  economj 
of  current  c<  msumption. 

The  economy  of  the  flaming  arc  can  hest  he  illustrated  by 
the  following  tables : 

Relative  candle-power  for  1200  Watts: 

(  andlc  power 

'i    16  candle-power  incandescent  lamps ::s; 

■J      Enclosed  Arcs   600 

■2      Flaming    Arcs ilium 

To  develop  6,000  cm. He  power  requires: 

Consumption 
K.  W. 
:it.'i   n;  candle  power  incandescent  lamps. ..  .18.75 

'.'ii     I  n<  losed   Arcs    12. 

2       Flaming   Arcs 1.3 


Illumination   of  St.  Louis  Coliseum  With  Grant  Flaming  Arc. 


The  proceedings  ended  very  happily  with  a  banquet  held 
in  the  college  room  of  the  Bismarck  Cafe  on  the  evening  of 
December  30th  where  science  was  for  the  time  heing  set  to 
one    side    and    goodfellowship    was    permitted    to    establish    a 

-   for  team  work  during  the  coming  year. 

One  of  the  memorable  incidents  of  the  conference  was 
tin  presentation  to  Mr.  C.  W.  Scott,  manager,  hy  the  em- 
ployees,    of   a    handsome    watch    fob    properly    inscribed,    the 

i  ntation  being  made  by  Mr.  Walter  Jones.  Mr.  Scott's 
well  known  reputation  as  a  ready  speaker  was  very  badly 
shattered,  as  lie  was  taken  entirely  hy  surprise  and  at  a  loss 
for  words  to  express  the  deep  appreciation  he  felt.  The  very 
successful  session  ended  with  the  newly  inaugurated  "sales 
>'c'!1 "—  "All  together.  All  the  time, 

For  everything  Johns-Manville." 


Allowing  an  efficiency  of  100  per  cent  to  the  flaming  arc, 
ordinary  enclosed  arcs  have  only  10  per  cent,  and  incan- 
descent lamps  S  per  cent  efficiency.  The  difference  in  bril- 
liancy of  the  two  kinds  of  arcs  is  due  to  the  fact  that  in  the 
ordinary  arc  the  light  is  produced  by  the  combustion  of  the 
carbon  itself,  which  is  a  poor  radiator,  while  in  the  flaming 
arc  the  space  between  the  ends  of  the  carbons  is  filled  with  a 
substance  liberated  from  the  carbons  by  the  electric  current, 
the  combustion  of  which  produces  a  flame  of  intense  bril- 
liancy with  powerful  radiating  qualities.  The  globe  presents 
the  appearance  of  a  solid  ball  of  flame,  and  the  light  is  dif- 
fused so  uniformly  that  no  heavy  shadows  are  cast.  It  is 
practically  flickcrless.  A  room  containing  10,000  square  feet 
of  floor  space  is  so  well  lighted  by  one  Grant  lamp  that  a 
newspaper  can  be  read  in  every  part.    The  Grant  lamp  is  ex- 
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ceptionally  compact,  neat  and  attractive  in  appearance,  the 
absence  of  differential  mechanism  considerably  reducing  the 
bulk.  It  weighs  but  twenty  pounds;  and  although  only 
twenty-six  inches  long,  will  carry  24-inch  carbons.  The  short- 
hour  Grant  lamp  is  shorter  than  the  regular  form  of  en- 
closed arc.  The  Grant  is  of  the  gravity  feed  type,  substan- 
tially built,  and  practically  frictionless.  The  number  of  in- 
sulated parts  is  reduced  to  a  minimum,  and  mica  and  lava 
only  are  used  whenever  insulation  is  necessary,  thereby 
eliminating  all  trouble  caused  by  defective  insulation.  All 
parts  are  made  to  standard  gauge  and  are  interchangeable. 

The  carbons  are  held  by  means  of  a  lateral  support 
above  the  arc,  which  is  one  of  the  features  for  which  patents 
are  pending.  There  is,  therefore,  no  obstruction  below  the 
arc,  and  no  shadow.  The  feed  is  accomplished  smoothly 
and  regularly,  and  is  almost  imperceptible.  No  special  make 
of  carbon  is  required;  but  as  then-  are  several  kinds  of  (lam- 
ing carbons  on  the  market,  some  of  which  are  of  inferior 
grade,  it  is  advisable  to  order  carbons  from  us  to  ensure 
perfect  operation  of  the  lamp. 

The  arc  is  struck  and  maintained  by  mean-  of  a  floating 
plunger,  which  corresponds  with  the  variations  of  the  arc, 
thereby  preventing  the  -cc  sawing  so  noli,  eabli  al  lime-  in 
lamp-   of   existing    type-       The   are    blows    Straight    down,   and 


U 


Grant  Flaming  Arc  Lamp. 

does  not  win  around  the  rim  ol  ili<  crater  as  in  the  ordinary 
arc. 

The  most  economical  operation  of  the  Grant  lamp  is 
obtained  by  burning  two  in  series  on  line  voltages  of  from 
100  to  120,  or  four  in  series  on  line  voltage  of  from  200  to 
240.  Individual  or  multiple  lamps  are  supplied  at  small  extra 
cost  with  a  resistance  for  the  direct  current  banging  directly 
over   the   lamp. 

The  Grant  i-  the  ideal  illumination  for  streets,  ferries, 
docks,  railroad  yards,  excavations,  foundries,  factories,  ex- 
teriors of  stores,  and  is  a  very  effective  advertising  me- 
dium. 

It  is  also  unequalled  for  illuminating  large  interiors,  such 
as  public  halls,  armories,  rinks,  and  places  of  amusement. 
For  exterior  use  carbons  giving  rays  of  a  golden  hue  are 
used;  carbons  giving  a  pearl  white  light  are  often  preferred 
for  interiors. 

The  Grant  is  manufactured  for  both  direct  and  alternat- 
ing current,  and  in  two  standard  types;  type  "A"  burns  ten 
hours,  type  "B"  burns  seventeen  hours.  Fig.  (1)  shows  the 
Grant  lamp   with  japanned   case,   but   any   finish   will   be   fur- 


nished to  suit  the  customer.  Fig.  (2)  shows  the  Grant  lamp 
installed  at  the  Coliseum  in  St.  Louis  at  the  Horse  Show; 
twenty-six  lamps  are   used  to  illuminate  the  building. 

The  Grant  flaming  arc  is  installed  on  two-thirds  of  the 
steamship  piers  in   New  York;  among  the  notable  users  are: 

White  Star  Line  piers.  New  York;  Cttnard  Line  piers, 
Xew  York;  Wilson  Line  piers,  New  York;  Royal  Mail  S.  S. 
Co.  piers,  New  York;  Italian  Line  piers,  Xew  York;  Metro- 
politan S.  S.  Co.  piers,  New  York;  Clyde  Line  piers.  New 
York;  Quebec  Line  piers.  New  York;  Mallory  Line  piers. 
New  York;  Southern  Pacific  S.  S.  Co.  piers,  New  York;  Bar- 
ber Line  piers,  Brooklyn,  N.  Y.;  John  N.  Robbins  Dry  Dock 
Co.,  Brooklyn,  N.  Y. 

The  Grant  Flaming  Arc  Lamp  can  be  seen  at  560  Pacific 
Building,  San  Francisco,  the  office  of  the  company.  The 
company  has  been  recently  incorporated  and  organized  in 
California  to  handle  this  lamp  on  the  Coast.  The  officers  of 
the  company  are  C.  C.  Manker,  president  and  manager;  J.  W. 
M anker,  vice-president  and  treasurer;  and  H.  C.  Skinner,  sec- 
retary. The  company  has  been  incorporated  for  $25,000  under 
the  laws  of  tin-  Slate,  with  live  directors.  C.  C.  Manker,  J.  W. 
Manker,   11.   C.  Skinner,   Henry  Mallock,  and  A.   F.  Wood. 


THE  "NEW   WRINKLE  '   SOCKET. 
The    Perkins   "Xew    Wrinkle"   socket   illustrated   herewith 
marked    a    new    idea    in    socket    construction.      Its    ingenious 
method  of  attaching  cap  and  shell   made   it.  especially  adapt- 
able for  fixture  and   pendant  work.     This  socket   lias  recently 


been  Eurtner  improved  by  surrounding  the  cap  with  a  thin 
hand  of  brass  which  conceals  the  corrugations  and  perfora- 
tions. This  therefore  gives  a  smooth,  beautifully  finished 
surface  witli  nothing  to  mar  its  symmetry,  nor  to  jar  with 
the  design  of  any  fixtures,  no  matter  how  ornate  or  how 
simple. 


BENJAMIN  HAND  PORTABLE  LAMP. 
It  i-  a  matter  of  common  knowledge  among  electrical 
men  that  the  use  of  hare  lain])-  or  wire  guards  is  a  source 
of  considerable  clanger  to  both  workmen  and  machinerj 
because  of  tin  liabilitj  to  short  circuits  or  grounds.  Many 
a  man  lias  lost  bis  life  ami  many  a  motor  or  generator  has 
been  destroyed  by  contact  with  live  wires.  The  Benjamin 
Electric  Manufacturing  Company,  of  42  West  Jackson 
Boulevard,  Chicago,  have  placed  upon  the  market  a  fiber 
hand  portable,  which  renders  such  accidents  impossible. 
The  value  of  this  device  is  such  that  those  familiar  with 
electrical  machinery  and  the  risk  attendant  upon  the  work- 
ing around  it  will  require  no  further  comment  to  convince 
them  of  its  merits.  There  are  no  metallic  parts,  and  the 
construction  is  such  that  the  distribution  of  light  i-  as  free 
as   that    of  any   ordinary   guard. 
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NEWS  NOTES 


TRANSMISSION. 

VTREKA,  CAL  !■'.  M.  Osgood  and  M.  II.  Balfrj  have  Bled 
claim  io  I. nun  inches  of  water  in  Nigger  Creek  lor  electrical 
and  other  purpo 

OROVILLE,  CAL.-  Tin-  Oro  Water,  Lighl  ami  Power  Co. 
is  running  a  power  line  through  the  Central  House  and  Honcul 
sections  to  supply   power  I'm-  several  pumping  plants. 

SAN    ANDREAS   t'\i..     The  Mokelumne  River  Power  and 

w.i  ei    Co    iii     Bled   claim   iii  5, inches  of   water  of   the 

south  branch  of  the  Middle  Fork  "1  the  Mokelumne  river, 
in  be  dn erted  al  Cadish. 

BOCA,   CAL       \    !;•  a    electric   light    plant   has   been   con 

structed  ami  newly  equipped  here  by  the  I  nion  ire  Company. 

Thf   new    plant    lias    been   constructed   to   supplant    the   com 

did   plant    which    was  destroyed   by    Are  a  short    time 

ago. 

EL  CENTRO,  CAL.  -Work  has  been  begun  in  the  con 
struction  of  the  Holton  Powet  Company'  plant  at  Holtvllle, 
three  carloads  of  material  for  the  plant  having  already    been 

received,    while   eight    carloads   of   machinery   are   on    the    road 

from  Pennsylvania. 

RENO,   NEV.     !•'.   <',.    I'.auin,    president    of  the   California- 
Nevada    Power   Company,   announces    that    the    Reno    Po 
Light  and  Water  Company  is  to  he  talon  over  by  a  new  com 
pain     in    which    London    capitalists    will    he    largely    interested. 
It  is  announced  that   the  new  company   contemplates  making 
many    improvements. 

BERKELEY,  CAL.  -The  Pacific  das  and  Electric  Co.  will 
soon  begin  the  erection  in  this  city  of  a  new  power  station 
to  cost  in  the  neighborhood  of  $100,000.  This  plant  will  he 
used  for  the  "tying  in"  of  the  low  tension  feed  wires  and  will 
do  away  with  the  necessitj  of  the  high  power  wires  which 
now  run  through  the  city.  The  transformer  station  on  the 
Berkeley  hills  has  been  completed. 

SAN  FRANCISCO,  CAL.— The  Owens  Water  and  Power 
Co.  and  the  Nevada-California  Power  Company  are  contend- 
ing for  rights  of  way  through  a  canyon  on  the  eastern  side  of 
the  tnyo  forest  reserve,  the  matter  now  being  before  the  For- 
est Service  for  a  decision.  Applications  for  right  of  way  were 
filed  by  both  companies  in  1 907.  The  Nevada  California  Com- 
pany constructed  its  line  soon  after  and  this  is  now  in  oper- 
ation to  Goldfield  and  Tonopah,  Nevada.  The  Owens  River 
Company  has  done  no  construction,  and  it  asserts  that  the  ap- 
plication of  the  rival  company  for  permission  to  construct 
a  second  line  through  the  canyon  will  result  in  serious  trouble, 
owing  to  the  narrowness  of  the  canyon. 


ILLUMINATION. 


GALLUP,  NEW  MLXIOO.— Bids  will  be  received  by  the 
Hoard  of  Trustees  of  this  place  for  the  furnishing  of  street 
lights. 

YER1NGTON.  NEV.— A  number  of  Carson.  New.  capital- 
ist have  been  looking  over  the  ground  here  with  an  eye  to 
erecting  a  gas  plant. 

STOCKTON,  CAL.— Bids  for  a  franchise  for  the  supply- 
ing of  electric  power  to  this  city  will  be  received  by  the 
City  Council  up  to  February  8th. 

SAX  DIEGO.  CAL.— A  stockholder's  meeting  of  the  San 
•  (las  Company  will  be  held  on  February  17th,  at  which 
time  tlie  matter  of  an  increase  of  the  capital  stock  to  $3,500,- 
000  iOO.OOO   will   he   voted   on.     Superintendent   Clark 

of  the  •    announces  that  another  holder  with  1,000,000 

cubic  feet  capacity  will  have  to  he  built  next  year. 


EL  CENTRO,  CAL.- Plans  have  been  prepared  for  the 
main  plant  of  the  Imperial  Vallej  Gas  Company,  which  will 
he    located    in    the   angle   formed    by    the   Southern    Pacific   and 

the  Holten  tnterurban  railroads,     it  is  expected  that  gas  ser- 
vice will  he  in  readiness  before  summer 


TRANSPORTATION. 


CITY  OF  MEXICO,  MEXICO.-  The  Tramways  Company 
will  begin  at  once  the  electrification  of  its  Penon  line,  which 
at   present   is  being  operated   by    mule  cars. 

LOS  ANGELES,  CAL.  An  application  for  an  electric  rail 
waj    franchise  to  the   wi  irl   of  the  citj    has  been   re- 

ceived by  tin-  Board  oi  Supervisors  ami  ordered  published. 

VALLEJO,  CAL      San  Francisco,  Vallejo  and  Napa  Elec 

trie  Railroad  has  already  completed  more  than  a  mile  of  its 
road   north  of  St.   Helena  and   plans  to  have  cars  running   into 

Calistoga   by  early  summer. 

SACRAMENTO,  CAL— Work  on  the  proposed  Oroville 
and  Fail-  Oaks  Electric  Railway  will  in  all  probability  he 
begun    about    the    middle   of    April.     The    road    will    have    -i 

terminal  south  oi  the  mouth  of  the  American  River,  a  tract 
of  about  seventy  acres  with  good  river  frontage  having  been 
secured. 

LONG  BEACH,  CAL.     Superintendent  McMillan  ol  the  Pa 
cilic   Electric   Railway,   stales   Unit    his  company    will    build   a 
short    connecting    link    of    track    between    this    city    and    West 
I. eim    Beach   and   operate   cars   thereon   as   soon   as   permission 

to    use    the   drawbridge   of   the    Salt    Lake    Railway    can    he 

secured. 

SAN  FRANCISCO,  CAL.  M  the  annual  meeting  of  the 
directors  of  the  Northwestern  Pacific  held  in  this  city  I'ld 
ward  Chambers  and  II.  K.  Gregory,  directors  representing  the 

i    Fe,   retired    I  mm   the    Board,   and    were   suet ded    bj 

Southern  Pacific  officials,  W.  R.  Scotl  and  C.  II.  Soger.  George 
L.  King  was  appointed  secretary   in  the  place  of  .1.  L.  Willcutt. 


FINANCIAL. 
SAN  FRANCISCO.  CAL.— Suit  has  been  filed  here  against 
the  Spring  Valley  Water  Company  by  Assistant  City 
ney  Haven,  who  has  applied  to  the  United  States  Circuit 
Court  for  a  modification  of  the  injunction  granted  the  com- 
in  to  shut  off  the  water  of  any  consumer  who  declines  to 
pay  above  the  rate  set  by  ordinance  by  the  Supervises.  He 
has  taken  i  case  of  an  individual  consumer,  whom  the  com- 
pany had  threatened  to  deprive  of  his  supply  upon  hi::  refusal 
to   p&>    a    !5  per  cent   excess. 

YALLEJO,  CAL. — This  city  has  suffered  defeat  in  a  suit 
nstituted  less  than  a  year  ago  by  Constance  Malandrino.  who 
sought  an  injunction  to  enjoin  the  officers  of  the  city  from 
interfering  with  his  pumps  on  his  ranch  in  Wild  Horse  Val- 
ley, through  which  the  stream  supplying  the  city  flows.  The 
complainant  also  claimed  the  right  to  use  as  much  of  the  water 
as  he  wished.  The  Superior  Court  decided  against  the  city 
in  every  point. 


TELEPHONE  AND  TELEGRAPH. 

OROVILLE,  CAL. — J.  H.  Richardson  has  been  granted  a 
franchise  to  construct  and  maintain  a  telephone  line  from 
Richardson  Springs  to  Chico. 

COLUSA.  CAL.— The  Colusa  County  Telephone  Company- 
has  purchased  the  business  and  equipment  in  Colusa  County 
of  the  Pacific  Telephone  &.  Telegraph  Co.  The  new  concern 
will  re-arrange  the  system. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 


SHOW 
TRADE 


YOUR 
MARK 


Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 

Benjamin   Electric   Mfg.  Co. 

'Bryant  Electric  Co. 

■  Dale  Co. 

General   Electric  Co. 

Hubbell,  Harvey. 

(Marshall   Elec.  Co. 

Pass  &  Seymour. 

Perkins  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR    ALARMS 

Edwards  &   Co. 
Electric   Good?   Mfg.   Co. 
'artrick, Carter  &  Wilkins  Co. 
Stanley   &   Patterson,    Inc. 
/Vestern   Electric  Co. 

FIRE    ALARMS 

Edwards  &   Co. 
./Vestern    Electric   Co. 

WATER   ALARMS 
'artrick, Carter  &  Wilkins  Co. 


ANCHORS 


<lerulff,     B.     F.     Jr.     &     Co., 

"Hubbard." 
<lein  »V    So-ts.   Mathias. 

ANNUNCIATORS 

idwards   &   Co. 

ilec.  Goods  Mfg.  Co.,  "Ross." 

"Rivol,"     "Perfect,"    "Xos- 

all." 
'artrick,     Carter    &     Wilkins 

Co.,   "King." 
■tandard   Elec.  Wks.  "C.&S." 
Stanley   <£.   Patterson,    Inc. 
Vestern   Electric  Co. 


ARMS 


CROSS  ARMS 
Uerulff  B.   F.,  Jr.   &   Co. 
California    Pole   &    Piling    Co. 
Valworth  &   Neville  Mfg.  Co. 
Vestern    Electric   Co.,   "Wal- 
worth &  Neville." 

MAST    ARMS 

lee.  Appliance  Co.,  "Cutter" 
t.  Wayne   Electric   Works. 
.ierulff,     B.     F.,     Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 

ean   Electric   Co. 

lee.   Appliance   Co.,   "Eaco." 

ierulff,     B.     F.,     Jr.     &     Co., 

i  "Sterling." 

terling    Elec.    Co. 

/estern   Elec.  Co. 


"THORDARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a  bell,  buzzer,  annunciator  or 
burglar   alarm    refuse   to   work    because  cf   an  exhaus!ed   batterv. 

This  can  all  be  eliminated  by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  buildings  and  residences  are  adopting  them. 

STOCK    CARRIED   BY 

PACIPIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  los  Angeles  St.,  Los  Angeles,  Cal. 


ASK  YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


We  ar«  the  Oldest  and  Largest  .Manufacturers  of  Cross  Arms 
in  the  World. 


Washington  Mills  Dented  to    Fir    Cross   Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH    &.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,    ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
PULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


A  NEW  ELECTRIC  EMERY  GRINDER 

NORTHERN  TYPE  S 

THE  MOTORS  used  on  ihese  grinders  are  of  laminated 
*  construction  throughout.  The  fields  afford  maximum 
radiating  surface.  The  pole  construction  insures  perfect  com- 
mutation under  all  loads.  Motors  have  an  efficiency  of  from 
85  to  90  per  cent  under  load  and  operate  at  adjustable  speeds. 

Grinders  are  provided  with  heavy  crucible  steel  shafts — liberal  bearings  of 
the  brass  sleeve  oil  ring  type  starting  apparatus  installed  in  convenient  reach, 
readv  for  connecting  to  power  circuit.     Send  for  Leaflet  No.  1549 

Northern  Electrical  Mfg.  Co.^i^S/,1,-^^ 

Madison.  Wis.  40  5406  Alias  Bldg..  604  Mission  St.,  San  francisco 


SECURE    MODERN  SWITCHES 

The  *"f »    Switch 

l1  2  Inches  Deep. 

Has  many  points  of  superi- 
ority over  other  switches 
on   the    market. 

Order  a  catalogue  from  us 
and  the  switches  from  your 
jobber. 

The   Arrow   Electric   Co. 

HARTFORD,    CONN. 


ii 


TYPE  "C"  PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers.  Pumps  and  Small  Generators 
CAPACITY    1-4    to   50    H.   P. 

THE  PELTON  WATER  WHEEL  COMPANY 


SAN    FRANCISCO 


NEW  YORK  CITY 


RUBER0ID  ROOFING 


The    Standard    for    Thirty    Yeais 
The    Cheapest    Because    the  Best 

Any    number    or    testimonials    furnished    on    application. 
SEND  FOR  SAMPLES  AND  PRICES  TO 

BONESTELL  &  CO. 

Distributing  Agents  1 18-124  First  Street,  San  Francisco 

A  Full  Line  of  Building  and  Sheathing  Papers 


PRESERVATIVE  PAINTS 


STERLING  PAINT  CO. 

Manufacturers  of  Surface  Pa;nts  for  preserving  against 
all   moisture  or  add  attacks  —Steel,  Iron  and  Wood. 

BOILER  PAINT 
STACK  PAINT 
INSULATING  PAINT 
HOT  SURFACE  PAIN  T 

Our  Paints  adhere  to  any  surface  and  are  guaranteed  not  to  crack,  bliste 
or  peel.     Samples  for  trial  furnished  free.     Quickly  and  earily  applied. 

THE  PAINT  THAT   WON'T  COME  OFF 

BONESTELL  &  CO. 

Distributing  Agents  118-124  First  Street,  San  Francisco 


Van  Emon  Elevator  Co. 


Manufacturers    of 


High  Grade  Elevators 

Office  and  Construction  Department       Factory  and  foundry 
54  NATOMA  STREET  West  Berkeley,   Cal. 

San  francisco  I  32,000  sq.  ft.  I 
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A 

American  Circular  Loom  Co.  _ .  1 3 
Boston,    45    Milk. 
San  Francisco,  770  Fol- 
som. 
Seattle,   411   Occidental. 

American  Electrical  Works 5 

Phillipsdale.  R.    I. 

San    Francisco,  Crocker 

Bldg. 

Los    Angeles,     Security 

Bldg. 

Seattle.  Alaska   Bldg. 

Portland,  Couch  Bldg. 

American  Transformer  Co — _* 
Newark,  N.  J. 

Arrow  Electric  Co 7 

Hartford.  Conn. 

Aylsworth  Agencies  Co 3 

San  Francisco,  165  Sec- 
ond St. 

B 

Baum  &  Co..  F.  C. .  —  15 

San  Francisco,  1406-8 
Chronicle    Bids 

Eilden  Manufacturing  Co. . . 

Chicago     194    Michigan 

St. 
Benicia  Iron  Works 9 

San  Francisco,  Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Go 9 

Chicago.  40  W.  Jackson 

Bvd. 

San  Francisco,   151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co. .  . 
Boston.   246  Summer. 

Bonestell  &  Co.. 7 

San  Francisco,  IIS  First. 

Bossert  Elec.  Construction  Co.  _ 
Utica,  X.  Y. 

San    Francisco.  770  Fol- 

som. 

Seattle,    411    Occidental. 

Brookfield  Glass  Co.,  The '  1 

New  York.  U.  S.  Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San  Francisco,  1 1  Sec- 
ond St. 

Bryan-Marsh  Co 3 

Oakland,  Cal.,  12th  and 
Clay. 

Bryant  Electric  Co. 17 

Bridgeport,   Conn. 
San  Francisco,  609  Mis 
sion. 

c 

Cal.  inc.  Lamp  Co 

San  Francisco.  141  New 
Montgomery. 

California  Pole  and  Piling  Co. 
San  Francisco,  25  Cali- 
fornia. 

Chase  Shawmut  Co. 13 

Newburyport,  Mass. 

San   Francisco,  770  Fol- 

som. 

Seattle.    411    Occidental. 

Chevalier,  R.  F..  ..    15 

Alameda.  9u0  Lincoln 
i  \  e. 

Chicago  Fuse  Wire  &  Mfg.  Co.  _ 
Chicago.  17"  So.  Clin- 
ton St. 

Cole  Co.,  John  R 13 

San  Francisco,  770  Fol- 
som. 

Columbia  Inc.  Lamp   Co 3 

St.    Louis,   Mo. 

San  Francisco.  115  New 

Montgomery. 

Cory,  C.  L 15 

San  Francisi  o,  803- 
S04-S05  Union  Trust 
Bldg\ 

Cobb,  Edward  S 15 

Los      Angeles,      696 
Pacific     Electric    Bldg. 


Copeland,  Clem  A.,  M.  E.___15 
Los        Angeles.      Union 
Trust   Bldg 

Cutter  Company.  The 

Philadelphia,    Pa. 

San  Francisco.  77"  Fol- 

som. 

Seattle.    411    Occidental. 


Dale  Company,  The 13 

New  York,  352  W.   13th. 

San  Francisco,  770  Fol- 

som. 

Seattle.    411   Occidental. 

Dean  Electric  Co 

Elyria.   Ohio. 
San  Francisco.  606  Mis- 
sion. 
Dearborn  Drug  &  Chem.  Wks.  15 
Chicago.   Postal   Bldg. 
San    Francisco.    301 
Front. 
Los  Angeles.  355   E.    2d. 

Duncan  Elec.  Mfg.  Co 7 

La  fayet  te,   Cndiana. 

San    Francisco,    61   Sec- 

ond 
D.  &  W.  Fuse  Co.,. 

Providence.  R.  l. 


Edwards  &  Co., 3 

New     York.     140th     and 
Exterior   Sts. 

Electric  Appliance  Co. __    I 

San  Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co 

Boston.    Mass 
San    Francisco,   165  Sec- 
mid  St. 

Electric  Storage  Battery  Co.   _  _    5 
Philadelphia. 
San    Francisco,    Crocker 
Bldg. 


Fairbanks,  Morse  &  Co 

Chicago. 

San  Francisco.  158  First. 

Los   Angel. -s     t2::   Third. 
Seattle,     ccidental. 

Portland.    1st    &    Stark. 

Finkle.  F.  C.  . .  1  5 

Los  Angeles,  I.  \V.  Hell- 
man  Bldg 

Fort  Wayne  Elec.  Works 18 

Fort  Wayne.   Ind. 
San    Francisco,  604  Mis- 
sion. 


General  Electric    Co 16 

Schenectady,  N.  Y. 

San      Francisco.      Union 

Trust  Bldg. 

Los     Angeles,    Delta 

Bldg 

Seattle,   Alaska   Bldg. 

Portland.     W  o  r  c  e  ster 

Bldg. 

H 

Habirshaw  Wire  Co 

New  York,  253  Broad- 
way. 

Heald's  School  of  Eng'ing 15 

San  Francisco,  425  Mc- 
Allister. 

Henshaw,  Bulkley  &  Co 3 

San  Francisco,  21  '.*  Sp.-ar. 
I  lakland,  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holabird  Reynolds  Elec.    Co..   2 

San  Franeisro.  527  Mis- 
sion. 
Los  Aug, -Irs.  116  E.  5th. 

Holophane  Company,  The 

New  York.  227  Fulton. 
San  Francisco,  151  New 
Montgomery. 


Hubbell,  Harvey,   Inc 5 

Bridgeport,  Conn. 

San  I-'rancisco,  770  Fol- 

som. 

Seattle,    411    Occidental. 

Hunt,  Mirk  &  Co...  .6 

San  Francisco,  141  Sec- 
ond St. 

Hunt,  A.M.  15 

San  Francisco.  Union 
Trust  Bldg. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    I 
Jonesboro,  Indiana. 

J 

Jackson.  D.  C.  &  Wm.  B 15 

Chicago.  111..  508  Com- 
mercial National  Bank 
Bldg. 

Johns-Manville  Co.,  H.  W.__ 
New  York,  100  William. 
San  Francisco,  159  New 
Montgomery. 
Los  Angeles,  203  E.  5th. 
Seattle,  576  1st  Ay.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chicago. 
San  Francisco.  SS  First. 

Keystone  Boiler  Works 5 

San  Francisco.  201  Fol- 
som. 

Kierulff,  B.  F.  Jr.  &  Co... 

I.ms  An  gee  Is,   120  S.  Los 

Angeles. 

Sin  Francisco,  1  >;.">  Sec- 
ond  St. 

Seattle.    406    C  e  n  t  r  a  1 

Bldg. 
Klein,  Mathias  &  Sons 2 

( Ihicago,     95     W.     Van 

Buren 

L 

Locke  Insulator  Mfg.  Co 

Victor.  X.   Y. 
San    Francisco.    Monad- 
nock  Bldg. 

Los   Angeles,   Pacific 
Electrical    Bldg. 
Seattle,  Colman  Bldg. 

M 

Marshall  Electric  Co 

Boston,  301  Congress  St. 

Moore,  C.  C.  &  Co.,  Inc 9 

San  Francisco,  99  First. 

Los    Angeles,     Trust 

Bldg. 

Seattle,    Mutual    Life 

Bldg. 

Portland,    Wells    Fargo 

Bldg. 

N 

New  York  Insl'td  Wire  Co... 
New    York.   114   Liberty. 
San    Francisco.    770  Fol- 
som. 
Seattle.    411    Occidental. 

Northern  Elect'l.  Mfg.  Co 7 

Madison.   Wis. 
San  Francisco.  606  Mis- 
sion. 

Noble  &  Davidson 15 

San  Francisco.  '.'21 
Crocker  Bldg. 

o 

Otis  &  Squires 

San  Francisco,  115  New 
Montgomery. 

Okonite  Co I 

New  York,  253  Broad- 
way. 


O'Shaughnessy,   M.  M 15 

San         Francisco,        907 
I   ii ion    Trust    Bldg. 
San  Diego,  L'nion  Bldg. 

P 

Pacific  Elec.   Heating  Co 

<  intario,  Cal. 
Pacific  Electrical  Works 7 

Los  Angeles,  326  S.  Los 
Angeles. 

Pacific  Meter  Co. 1 

San  Francisco.  301  Santa 
Marina   Bldg. 
ParaffinePaint  Co 9 

San    F  ran  Cisco.    Mer- 
chants' Exchange  Bldg. 

Part.ick  Carter  &  Wilkins  Co. 
Philadelphia.  22d  and 
Wood. 

Pass  &  Seymour,  Inc. 

Solvay,  N.   Y. 
Pelton  Water  Wheel  Co.,  The  7 

Sin    Francisco,    3219 

Harrison. 

Phillips  Insulated  Wire  Co 1 

Pawtucket.  R.   I. 

Pierson,  Roeding  &  Co 3 

San    Francisco,    Monad- 
nock  Bldg. 

Los  Angeles.  Pac.  Elec- 
tric Bldg. 
Seattle,  Colman  Bldg. 

R 

Read.  Emerson  W 15 

s  hi        Francisco,        502 
California    st. 

Reisinger,   Hugo 

New     York.     11     Broad- 
way 

Robb-Mumford  Boiler  Co 

Sunt  h       Framingham, 

Mass. 

Sin    Francisco,  141  New 

Montgomery. 

Roebling's,  John  A.  Sons  Co..   5 
San   Francisco.  624  Fol- 
som. 

Los   Angeles,   Market  & 
Alameda. 

Portland,  in   First. 
Seattle,    900    1st   Av.   So. 

s 

Safety  InsTt'd  Wire&  Cable  Co.   5 
Bayonne,  N.  J. 
San  Francisco.  714  Bal- 
boa  Bldg. 

Scattergood,    E.  FT 15 

Los    Angeles.    1133-1134 
Centra]    Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacramento,  Cal..  211  J. 
Sin  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D. 18 

Boston.  131  State. 
Simplex  Elect'l  Co.,  The 2 

Boston,  110  State. 

San  Francisco,  141  New 

Montgomery. 

Smith,  Emery  &  Co 15 

San  Francisco.      651 

Howard    st. 

Smith  Pub.  Co.,  W.  R.  C....I6 

Atlanta.   Ga. 

Southern  Engineer 16 

Sunset  Magazine  Travel  Club.   4 

San    Francisco,    Flood 
Bldg. 

Southern  Pacific  Co. 18 

San    Francisco.    Flood 
Bldg. 

Standard  Elect'l  Works 2 

San  Francisco.  141  New 
Montgomery. 


Standard  Eng.  Co , 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co 1] 

San     Francisco,    Shreve 

lil.lg 

Los     Angeles,     Union 

Trust  Bldg. 

Stanley  &   Patterson,  Inc .13! 

New    Yoi'k,    23    Murray 

St. 

Sterling  Electric  Company 2 

San   Francisco,  137  New 
Montgomery. 

Sunbeam  Inc.   Lamp  Co 

Chicago.   32  West  Polk. 

T 

Tel.  &  Elec.  Equip.  Co 5: 

San    Francisco.   Crocker 

Bldg. 

Los     Angeles,    Security 

Bldg. 

Seattle.   Alaska  Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R. .  _ 
New    York,    227    Fulton. 
East   Liverpool,   Ohio. 

Tracy  Engineering  Co 9. 

San  Francisco,  461  Mar- 
ket. 
Los    Angeles.    Cent  ral 

I'.l  Ig 

V 

Van  Emon  Elevator  Co % 

San    Francisco,    60    Na-     ', 
toma. 

Van  Norden.  Rudolph  W....I5 
San     Francisco,    912-914     I 
Mutual     Savings     Bank 
Bldg. 

Vulcan  Elec.  Heating  Co J 

Chicago.  74  West  Jack- 
son. 

Vulcan  Iron  Works fl 

San  Francisco,  604  Mis- 
sion. 

w 

Waters  &  Co.,  R.  J 16 

San  Francisco.  717  Market  St. 

Wakefield,  G.  F 15 

San    Jose,   Porter    Bldg. 
Walworth  &   Neville  Mfg.  Co.  7 

i  'hicago,     Heywortli 
Bldg. 

Wellington,  George  J 15 

San       Francisco.      Kohl 

Bldg. 

Los      Angeles,    Douglas 

Bldg. 

Seattle.  N.  Y.  Block 

Welsbach  Company . I? 

San    Francisco,   351  Mc- 
Allister. 

Western  Electric  Company 16 

San  Francisco.  6S0  Fol- 

som. 

Los  Angeles.  119  E.  7th. 

Seattle,  1518  1st  Ay.  So. 

West'h'se.  Elec.  &  Mfg.  Co...  6 

Pittsburg.  Pa. 

San  Francisco.  165  Sec- 
ond. 
"    Los  Angeles.   527  South 

Main. 

Seattle,    314    Central 

P.ldg 

Portland,    Couch    Bldg. 

Spokane,   424    1st    Av. 

Westinghouse  Machine  Co 6 

Pittsburg,    Pa. 
San  Francisco.   141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.    .18 
Waverly  Park.  N.  J. 
New  York,  74  Cortlandt. 
San    Francisco.   418   Eu- 
genia Av. 
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More  Than  One 

MAN 

SWITCHBOARD 

MOTOR 

GENERATOR 

Has  been  put  out  of  Commission 

By  the  Use  of  Bare  Lamps 
or  Wire  Guards 

A  Few  Dollars  Spent  on  the 
BENJAMIN 
FIBRE 
HAND 
PORTABLE 


Are  Better  Than  an  Insurance  Policy 

They  Render  Accidents  from  Grounds 
or  Short-Circuits  Impossible 

List  Price  $2.00 -Write  for  Discounts 


Benjamin  Electric 
Mfg.  Co. 

SAN  FRANCISCO 

161  New  Montgomery  Street 

NEW  YORK  CHICAGO 


When  You  Want  to  Know 


LOOK    IN 

WIRING 
TABLES 

HOW  THEY  ARE 
MADE  AND  HOW 
TO    USE    THEM 


Thos. 


B  Y 

G.      Grier 


Price,  Postage  Paid,  $1.00 


AND    NO    DOUBT 
YOU  WILL  FIND  IT 


A  Handy  Size  for  Pocket,  Bound 
in  Flexible  Leather  with  Round 
Corners,  4:  _•  inches  in  Width  by 
6'  i  inches  in  Length.  It  is  one  of 
the  Most  Valuable  Books  on 
Wiring  ever  published. 


TECHNICAL  BOOK  SHOP 


604  MISSION  STREET 


SAN  FRANCISCO 


flJAfj.S 


3*m  JiiAiHil-WhSilSM 


It  does  not  pay  us   to  carry  cheap   machinery,  because  it  does 

not  pay  you  to  purchase  it. 
That  is  the  reason  why  we  have  always    kept  our  standard   up 

to  the  highest  possible  point. 


7,       Following  is  a  partial  list  of  our  Machinery : 


Babcock  &  Wilcox  Boilers. 
Mcintosh  &  Seymour  Engines. 
Ideal  Engines. 
Harrisburg  Engines. 
Goubert  Heaters. 
Cochrane  Heaters. 
Snow  Steam  Pumps. 
Deane  Power  Pumps. 
Chapman  Valves. 
Tube  Cleaners,  Etc. 

ALWAYS    THE   FIRST   CHOICE    OF    THE 
ENGINEER 


BRANCH     OFFICES: 

LOS  ANGELES,  Trust  Bldg.  PORTLAND,  Wells  Fargo  Bldg- 

SEATTLE,  Mutual  Life  Bldg.  SALT  LAKE  CITY,  Atlas  Block 

NEW  YORK,  Fulton  Bldg.,   Hudson  Terminal 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop  Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE     KEARNY    2191 


OUR      SPECIALTIES        FOR    ELECTRICAL      USE 

INSULATING  TAPE 
ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL    FOLDER 

"Electrical  Insulation" 

THE  PARAPPINE  PAINT  CO.,  San  Prancisco 


THE   TRACY   ENGINEERING   CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION   GUARANTEED 

AGENTS    FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant  Auxiliaries 


461  Market  Street 

San  Francisco 


Central  Bldg. 

Los  Argeles 
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ASBESTOS 

Johns-Manville    Co.,    H.    W. 

BATTERIES 

DRY    BATTERIES 

Dean   Electric  Co. 

Elec.    Appliance    Co..    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Columbia."    "King." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Stanley  &  Patterson.  Inc.. 
"Exeter."    "Matchless." 

Western  Electric  Co.,  "Blue 
Bell."   "Liberty." 

DRY    BATTERY    HOLDERS 
Stanley     <S.      Patte.  son.      Inc.. 
"Patterson." 

MEDICAL   BATTERIES 
Partrick, Carter  <£.  Wilkins  Co. 
Stanley     &     Patterson.      Inc., 

"Electro-tonic,"    "Vetter." 

OPEN  AND  CLOSED  CIR- 
CUIT  WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Gold    Medal,"    "Faraday. 

Western    Electric   Co. 

STORAGE     BATTERIES 
Elec.   Storage    Battery   Co. 
Westghse   Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Edwards*  Co.,  "Sex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonia." 

Elec.  Goods  Mfg.  Co.,  "Mo- 
tor," "Dandy,     "Tyrolean.' 

Partrick, Carter  &  Wilkins  Co 

Stanley  &  Patterson,  Inc. 
"Faraday,"  "Columbia,' 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric   Goods    Mfg.   Co. 
Marshall   Elec.  Co. 
Partrick. Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 
Elec.   Appliance   Co.,    "Eaco." 
Electric  Goods   Mfg.  Co. 
Kierulff,     B.     F.,    Jr.     <£.     Co., 

"Sterling." 
Kellogg  Sw'b'd  &  Supply  Co. 
Standard  E'ec.  Wks.,  "C  &  S" 
Western   Electric  Co. 

BOILERS 

Henshaw-Bulkley   &   Co. 

Keystone  Boiler  Wks.,  "Par- 
ker." 

Moore  &  Co.,  Chas.  C,  "B.  & 
W." 

Standard  Electrical  Works, 
"Robb-Mumford." 

Tracy  Engineering  Company, 
■     Moor." 


BOOKS 

Technical    Book   Shop. 


BOXES 

WALL   BOXES 

Benjamin   Elec.   Mfg.   Co. 

Bossert  Electric  Const.  Co., 
"Bos^. ■:  t." 

Chase-Shawmut  Co.,  "Knock- 
out." 

Chicago  Fuse  Wire  &  Mfg. 
Co.,   "Un ion 

Cole  Co.,  John   R.,  "Bossert." 

Cutter   Co..   The,   "Munit." 

Elec.  Appliance  Co..  "T  &    B" 

General   Electric  Co. 

Harvard    Elec.   Co. 

Holabird-Reynolds   Elec.   Co. 

Marshall   Electric  Co. 

Standard  Elect'l  Wks.,  "M  & 
M." 

Stanley  &  Patterson,  Inc., 
"Simp! 


BRACKETS 

CEILING     BRACKET   AND 

DESK   FIXTURES 
Stanley     &     Patterson,     Inc., 

"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,     Inc., 

"Impel  i  i 
Sterling      Elec.      Co.      "Equi- 

Western    Electric   Co 

IRON    POLE    BRACKETS 
Benicia    Iron    Works. 
E.iec.  Appliance  Co..  "Cutter." 
Kierulff.      B.      F.,     Jr.     <&.     Co.. 

"Cutter   " 
Pierson,   Roedlng   &   Co. 
western   Elec.   Co.  "Fletcher' 


BURNERS 


ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co..  "Ad- 
vance." 

Edwards  &  Co. 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 


COILS 

ARMATURE     AND     FIELD 
COILS 

Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.   &    Mfg.   Co 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick, Carter  <£.  Wilkins  Co 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 


COMPOUNDS 

BOILER     COMPOUNDS 
Dearborn     Drug    &     Chemical 

Works. 
Johns-Manville     Co.,     H.     W.. 

"Magic." 


CABLES 


SUBMARINE    AND    LEAD- 
COVERED 

American  Electrical  Works. 

Belden    Manufacturing   Co. 

Electric  Appliance  Co.,  "Par- 
unite." 

General    Electric   Co. 

Habirshaw    Wire    Co.,    "Hab- 
irsnaw." 

Kierulff.     B.     F.,    Jr.    &     Co., 
"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonite  Co.,  "Okonite." 

Roebling's  Sons  Co.,  John  A., 
"Tolma." 

Safety  Ins.  Wire  &  Cable  Co. 

Standard      Electrical     Works 
"Simplex." 

Standard    Underground   Cable 
Co. 

Simplex   Electrical  Co.. 
plex." 

Western   Electric  Co.,   "Haw- 
thorne." 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric    Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      torp'n, 

*~he,  "Siemens." 
Relsinger,     Hugo,     ".clectra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter      Co.,     The,      "I-T-E," 

"Dalite." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Kierulff,     Jr.,    &    Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co..    "I-T-E," 

"Dalite." 
Westghse   Elec.   &   Mfg.   Co. 

CLEATS 

FIBRE   CLEATS 
Blake  Signal  &   Mfg.   Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holabird-Reynolds' Elec.    Co., 

"Electric  Porcelain." 
Thomas  &  Sons  Co.,  R. 
Weber  Elec.  Co.,  H.  D.  Sears. 

general   sales  agent. 
Western   Elec.  Co..  "Thomas" 

WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell.    Harvey.    "Hubbell.' 


CONDUIT 

FLEXIBLE   CONDUIT 
American   Circular  Loom   Co., 

"Circular    Loom." 
Cole   Co..    John    R.r   "Circular 

Loom." 

RIGID  CONDUIT 
American   Circular   Loom   Co., 

"Electroduct." 
Elec.   Appliance  Co..   "Galva- 

duct,"    "Lorlcated." 
Kierulff.     B.     F.,     Jr.     <£.     Co., 

"American." 
Roeblings     Sons     Co..     J.     A. 

"Navalite." 
Cole   Cc.,    John    R.,    "Electro- 
de,.." 

UNDERGROUND   CON- 
DUIT 
Johns-Manville     Co.,     H.     W., 

"J.-M." 
Pierson,   Roeding  &   Co.,  "Fi- 

Roeblings     Sons     Co..     J.     A.. 

"Mil uminized    Fiber 
Walworth  &   Neville   Mfg.   Co. 
Western   Electric   Co., 

Walworth    &    Neville    Mfg 

CONDUIT  CLAMPS 
Krantz,   H.,   Mfg.   Co. 

CONNECTORS 

CABLE    CONNECTORS 

Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &    Mfg 

Co. 
Harvard    Elec.   Co. 
Kierulff,   B.  F..  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL  CORD 

American   Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Pierson,  Roeding  &  Co.,  Agts, 

Elec.   Cable   Co. 
Roebling    Sons    Co.,    John    A 
Simplex    Elec.   Co. 
Western    Electric   Co. 

LAMP  CORD 

American   Electrical  Works. 

Belden    Mfg.    Co. 

Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The.    "Okonite." 
Pierson,  Roeding  &  Co.,  Agts 

Elec.  Cable  Co. 
Roeblings   Sons    Co.,   John    A. 
Safety  Ins.   Wire  <£.  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.   Wks..    "Simplex." 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 

Belden    Manufacturing   Co. 

Dean   Electric   Co. 

Kellogg   Sw'b'd   &   Supply  Co 

Kierulff,  B.  F.,  Jr.  &  Co. 
"National." 

Pierson,  Roeding  &  Co.,  Agts. 
Elec.  Cable  Co. 

Safety  Ins.   Wire  &  Cable  Co. 

Simplex   Elec.   Co. 

Standard   Elec.   Works,  "Sim- 
pi. ■x-." 

Western    Elec.    Co..    "Victor." 


CROSS  ARM  BRACES 

Benicia    Iron    Works. 
Kierulff,  B.   F..  Jr.  &  Co. 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant    Electric   Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.   &   Mfg.   Co. 

INCANDESCENT   CUT- 
OUTS 
Bryant   Electric   Co. 
D.  &  W.   Fuse  Co 
General  Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
Weber   Elec.   Co.,  11.  D.  Sears 

Lgent. 
Westrjhse   Elec.  &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric  Co. 
D.   &   W.    Fuse   Co. 
General   Electric  Co. 
Pass  &   Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.   &.   Mfg.   Co. 

DYNAMOS 

ALTERNATING  CUR- 
RENT  DYNAMOS 
Allis-Chalmers  Co. ."Bullock." 
Fairbanks,    Morse   &   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard      Electrical     Works. 

r.    M    Co." 

Western    Electric    Co. 

Westghse   Elec.   &   Mfg.   Co. 
DIRECT  CURRENT 
DYNAMOS 

Allis-Chalmers  Co./'H. 

Electric   Appliance  Co.,   "Col- 
onial." 

Fairbanks,    Morse   &   Co. 

Ft.   Wayne   Electric   Works. 

General    Electric    Co. 

Northern    Electrical    Mfg.    Co. 

Standard      Electrical      Works 
"E.   M.   Co." 

Western    Electric   Co. 

Westghse   Elec.   <£.   Mfg.   Co. 


ELEVATORS 


Van    Emon    Elevator    Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers  Co. 

Moore  &   Co..   Chas.   C. 

Fairbanks,    Morse   <£.   Co. 

Henshaw-Bulkley  &   Co. 

Hunt,  Mirk  &  Co.,  "Westing- 
house." 

Kierulff,     B.     F.,    Jr.    &     Co., 
"American   Diesel   Engine." 

Tracy   Engineering  Co. 

Westghse   Machine  Co. 

DESK  AND   BRACKET 

DIRECT  CURRENT     FANS 

Electric   Appliance  Co.,   "Col- 
onial." 

Ft.   Wayne   Electric   Works. 

General   Electric  Co.,   "G.  E." 

Standard      Electrical      Works, 
"Jandns." 

Western    Electric   Co.,   "Haw- 
thorne." 

Westghse   Elec.   &   Mfg.   Co. 

CEILING,  ALTERNATING 
CURRENT    FANS 

Standard    Elec.    Wks.,    "Jan- 
dns."   "Century." 

Western    Elec.    Co.,   "Victor," 
"Emerson." 

Westghse   Elec.  &   Mfg.   Co. 
CEILING,  DIRECT    CUR- 
RENT FANS 

Electric   Appliance  Co.,   "Col- 
onial." 

Standard    Elec.    Wks.,    "Jan- 
dus." 

Western    Electric   Co.,   "Haw- 
thorne." 

Westghse   Elec.   &   Mfg.   Co. 

MARINE    ENGINES 
Standard  Elec.  Works,  "Eng- 
bery." 

STEAM     ENGINES 
Allis-Chalmers  Co. 
Moore  <£.   Co.,   Chas.   C. 
Henshaw-Bulkley   <£.   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Tracy  Engineering  Co.,  The 
Westghse  Machine  Co. 


FANS 

DESK  AND  BRACKET 
ALTERNATING  CUR- 
RENT FANS 

Ft.  Wayne  Electrical  Works. 
General  Electric  Co.,  "G.  E." 
Standard      Electrical     Works, 

"Jandus." 
Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 

EXHAUST  FANS 

General    Electric   Co. 
Standard    Elec.   Wks.,   "M.   A. 


Wagner    Electric    Mfg.    Co. 
Western    Elec.   Co.,   "W.   E." 
Westghse   Elec.   &   Mfg.   Co. 


FIXTURES 

CEILING,   BRACKET    AND 
DESK   FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

MARINE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Electric   Appliance   Co. 
Sterling    Electric   Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manville     Co.,     H.     W. 
"Linolite." 

STAGE  FIXTURES 
Chase-Shaw.mut   Co.,   "Shaw- 
mut." 


FUSE  MATERIAL 

ENCLOSED  FUSES  AND 
FITTINGS 

Bryant   Electric  Co. 
Chase-Shawmut   Co.,   "Shaw 

mut." 
Chicago   Fuse   Wire  Mfg.   Co 

"I'nion." 
D.  &   W.   Fuse   Co. 
General  Electric  Co. 
Johns-Manville    Co.,     H.     W. 

"Noark." 
Marshall    Electric   Co. 
Perkins  Elec.  Switch  Mfg.  Ci 
Western  Elec.  Co.,  "D.  &  W 
Westghse   Elec.  &   Mfg.   Co. 

FUSE  BOXES 

Including  Service  Boxes,  Sub- 
way Boxes  and  Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manville  Co.,  H.  W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg, 
Co. 

General    Electric   Co. 

Harvard    Electric   Co. 

Pass  &  Seymour. 

Pierson,  Roeding  &  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSEE 

Bryant    Electric    Co. 
Harvard   Electric  Co. 
Marshall    Electric   Co. 
Perkins     Elec.     Switch     Mfg 

Co. 
Weber  Elec.  Co.,  H.  D.  Sean 

GenT  Sales  Agt. 

TELEPHONE    FUSES 

-Dean  Electric  Co. 
D.  &  W.  Fuse  Co. 
Kierulff.     B.     F.     Jr.     &     Co. 

"Sterling." 
Standard   Elec.  Wks..   "CoucI 

&   Seeley." 
Western  Electric  Co. 


GOVERNORS 


WATER-WHEEL 
GOVERNORS 

Pierson,       Roeding       <$.       Co. 
"Lombard." 
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NEW  STEAM  PLANT  OF  THE  UNITED  RAILROADS 

OF  SAN  FRANCISCO 


In  order  to  keep  pace  with  the  rapid  growth  of  San  Fran- 
cisco since  the  great  fire,  and  the  resultant  demand  for  in- 
creased street  cai  service,  the  United  Railroads  have  found  it 
necessary  to  make  ex- 
tensive additions  to 
their  entire  electrical 
equipment.  As  the  ex- 
isting steam  genera- 
ting apparatus  proved 
entirely  inadequate, 
although  supplement- 
ed by  all  the  available 
power  obtainable  from 
both  the  City  Electric 
Company  and  the  Pa- 
cific Gas  &  Electric 
Company,  a  new 
source  of  power  has 
recently  been  pro- 
vided, in  the  form  of 
a  steam  turbine  gener- 
ator  set.  installed  dur- 
ing the  past  summer 
in  the  North  Beach 
power  house,  a  n  d 
placed  in  service 
about  November  1st 
last. 

The  North  Beach 
power  house  was  orig 
inally  designed  to  con 
tain  four  engine  driv- 
en units,  and  some  six 
years  ago  the  first  two 
of  these  were  install 
ed.  each  unit  consist- 
ing of  a  triple  expan 
sion  Union  Iron 
Works  engine  to 
which  were  direct  con- 
nected t  w  o  General 
Electric  revolving 
field  generators,  each 
generator  rated  at 
1250  k.  w..  25  cycles, 
13,200  volts,  a  total  of 
5000  k.  w.  for  the  two 
units. 


.'■IIIIO    lv.     \\ 


CnrllM  Steam  Turbi 
of   Sa 


The  new  turbine,  installed  in  the  space  originally  pro- 
vided for  a  third  engine  driven  unit,  is  of  the  Curtis  vertical 
shaft  type,  manufactured  by  the  General   Electric  Company. 


The  generator  is  rated  4  pole-5000k.  W.-750  r.  p.  m.  13,000  volts- 
25  cyles,  has  the  usual  overload  capacity  of  5i>';  for  two 
hours,  and  is  designed  for  steam  at  175  pounds  gauge  at  the 

throttle  and  2S  inch 
vacuum.  The  turbine 
has'  standard  exhaust 
base  and  separate 
Wheeler  surface  con- 
denser, with  20,000 
square  feet  cooling 
surface.  Dry  vacuum 
pumps  are  provided  in 
duplicate,  and  are 
-I'  Wheeler  make, 
size  12"  x  20"  x  16". 
A  24-inch  Wheeler 
centrifugal  pump,  op- 
erated by  a  440  volt. 
25  cycle,  200  h.  p.  in- 
duction motor  at  500 
r.  p.  m..  furnishes 
cooling  water  for  the 
condenser,  and  a  4- 
ineh  Wheeler  two 
stage  turbine  pump, 
operated  by  a  30  h. 
p.  induction  motor 
takes  care  of  the  con- 
densed steam  from 
the  hot  well.  Two  30- 
gallon  duplex  Dean 
pumps.  14"  x  :',V2"  x 
12"  supply  oil  at  900 
lbs.  pressure  per 
square  inch  for  the 
-rep  _  bearing,  and 
two  "Durable"  pumps. 
5%  \  3%"  x  5"  sup- 
ply oil  at  120  lbs. 
essure  per  square 
inch  to  the  upper  and 
middle  guide  bearings 
and  to  the  hydraulic 
cylinder  which  actu- 
ates the  steam  valves. 
The  return  oil  from 
step  bear  in  g,  guide 
bearings  and  hy- 
draulic cylinder  is  circulated  through  a  No.  032  Turner  oil 
filter,  where  it  is  cleaned  and  cooled  before  being  used  again. 
A   dead    weight   accumulator,   with   a    plunger    10    inches 


nt*  Installed   by   I  uitt-il   Railroads 
u    Francisco 
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diameter  and  12  Eeet  stroke,  having  a  total  weight  of  96  tons, 
nnected  to  the  high  pressure  oil  line  to  supply  the  step 
ing  with  oil  for  about  five  minutes,  should  the  pumps  be- 
come temporarily  inoperative. 

The  former  capacity  of  the  boiler  room,  which  contained 
eight  500  h.  p.  Babcock  and  Wilcox  boilers,  has  been  increased 
by  the  addition  of  six  600  h.  p.  boilers  of  the  same  make, 
making  a  total  of  7600  boiler  horse  power  installed. 

An  additional  turbine  unit  of  9000  k.  w.  capacity,  with 
the  necessary  auxiliaries,  will  probably  be  installed  in  the 
same  power  house  during  the  coming  summer. 


THE    SIGNIFICANCE    OF    DRAFTS    IN    STEAM    BOILER 
PRACTICE. 

A  preliminary  bulletin  on  "The  Significance  of  Drafts  in 
Steam-Boiler  Practice"  is  soon  to  be  issued  by  the  Technologic 
Branch  of  the  Unite''  Stales  Geological  Survey.  The  authors 
of  the  bulletin.  Walter  T.  Ray  and  Henry  Kreisinger,  in  car- 
rying out  the  particular  work  assigned  to  them  in  the  general 
plan  for  the  conservation  of  the  fuel  resources  of  the  country 
have  this  to  say  in  their  bulletin: 

"The  experiments  so  far  made  seem  to  indicate  that  it  is 
possible  to  double  or  treble  the  capacity  of  a  plant  without 
making  any  radical  changes  in  the  furnaces  and  boilers.  These 
increases  require  about  double  and  treble  the  quantities  of  air 
to  be  put  through  the  fuel  beds  and  boilers.  It  also  seems 
probable  that  rebaffling  the  boilers  will  often  permit  tin  ca 
pacity  to  be  doubled  or  trebled,  while  still  getting  more 
steam  than  formerly  per  pound  (if  coal  for  uses  outside  the 
boiler  room. 

"These  experiments  were  undertaken  with  the  object  of 
clarifying  ideas  concerning  the  passage  of  air  through  fuel 
beds  and  boilers.  Measured  weights  of  air  were  passed  through 
two  beds  of  lead  shot,  in  series,  one  of  which  remained  always 
the  same  and  represented  a  boiler;  the  other  being  varied 
as  to  size  of  shot  and  depth  of  bed,  and  representing  a  fuel 
bed.  Careful  observations  were  made  of  the  weight  of  ait- 
passing  through  the  beds  per  minute.  All  data  were  plotted 
in  many  charts,  so  as  to  permit  the  study  of  them  from  several 
points  of  view.  A  number  of  laws  were  deduced  bearing  on  the 
relative  amounts  of  power  required  to  force  air  through  fuel 
beds  of  various  thicknesses,  composed  of  various  sizes  of 
coal,  and  through  boilers  of  various  lengths  and  areas  of  gas 
passages. 

"An  important  part  of  the  discussion  relates  to  an  increase 
in  the  capacity  of  boilers  by  increasing  the  amounts  of  power 
which  inns:  lie  applied  to  pressure  and  exhausting  fans  in  or- 
der to  force  several  times  as  much  air  through  the  fuel  beds 
and  boilers. 

"It  may  be  possible,  as  a  result  of  these  investigations, 
to  raise  the  rate  of  working  the  boiler  heating  surface  to  three 
or  even  four  times  its  present  value.  Such  an  increase  would 
undoubtedly  mean  new  designs  of  grates,  stokers,  furnaces 
and  boilers,  especially  fitted  for  high  rates  of  working.  Fan 
equipments  designed  to  supply  three  of  four  times  as  much 
air  under  several  times  the  pressure  would  be  provided  with 
more  efficient  engines,  which  is  an  additional  factor  favor- 
ing high-capacity  working. 

"It  must  be  borne  in  mind,  as  stated  above,  that  the  re- 
sults are  tentative.  It  will  cost  money  to  force  gases  at  high 
speeds  through  fuel  beds  and  boilers,  and  there  will  soon  be 
pressing  need  of  such  quantitative  data  as  will  enable  the 
largest  possible  part  of  the  energy  imparted  by  the  fans  to  be 
advantageously  utilized. 

"The  attempt  must  not  be  made  to  put  more  air  through 
existii  running  the  fans  a  great  deal  faster,  be- 

the  power  consumed  will  increase  far  faster  than  the 
'illations  estimate.     New  fans  and  engines  must  us- 
ually be  installed  of  sufficiently  larger  size  to  supply  the  larger 
itties  of  air  ai  as  high  an  efficiency,  if  not  higher. 
"As  has  already  been  suggested,  one  way  of  reducing  the 


work  required  from  the  fan  in  the  case  of  doubling  the  ca- 
pacity of  the  boiler  is  to  increase  the  grate  surface,  so  as  to 
avoid  a  high  increase  of  pressure  drop  through  the  fuel  bed, 
increasing  materially  only  the  pressure  drop  through  the 
boiler  proper.  A  low  pressure  drop  through  the  fuel  bed 
would  also  insure  better  combustion  of  the  fine  particles  of 
coal  which  would  be  carried  out  of  the  stack  unburned  if  high 
gas  velocities  through  the  fuel  bed  were  employed,  the  high 
velocities  being  obtained  by  high  pressure  drops.  This  last 
method  is  being  successfully  used  by  H.  G.  Stott  and  W.  S. 
Findley,  of  the  Interborough  Rapid  Transit  Company,  New 
York  City.  They  have  recently  installed  an  extra  Roney 
stoker  under  the  rear  end  of  each  of  several  Babcock  &  Wil- 
cox boilers,  with  the  result  that  the  amount  of  steam  pro- 
duced  was  nearly  doubled,  the  combined  efficiency  of  the 
boiler  and  furnace  dropping  only  about  3  per  cent.  A  complete 
description  of  the  outfits  and  the  results  is  given  in  a  paper 
read  by  Walter  S.  Findley,  Jr.,  before  the  American  Insti- 
tute of  Electrical  Engineers  in  December,  1907.  In  this  case 
the  pressure  drop  through  the  fuel  bed  was  the  same  as  with 
the  single  stoker,  or  perhaps  decreased  slightly.  Of  course, 
the  pressure  drop  through  the  boiler  proper  increased  consider- 
ably. An  electrical  engineer  would  say  that  the  above  experi- 
menters put  two  fuel  beds  in  parallel  and  with  the  same  po- 
tential drop  obtained  twice  the  current  (weight  of  gases).  The 
same  result  could  have  been  obtained,  by  thickening  somewhat 
the  fuel  bed  on  the  single  stoker  an<3  increasing  the  pressure 
drop  through  it.  in  which  case  the  electrical  engineer  would 
say  that  the  experimenters  put  two  fuel  beds  in  series  and 
by  increasing  the  drop  of  potential  obtained  twice  the  cur- 
rent (twice  the  weight  of  gases).  The  method  of  increas- 
ing the  grate  area  is  a  promising  one  because  it  requires  less 
work  from  the  fans:  it  is  especially:  to  be  preferred  in  those 
cases  where  there  is  a  high  pressure  of  slack  in  the  coal, 
as  already  explained. 

"The  figures  and  principles  derived  from  the  experiments 
and  tests  presented  in  this  bulletin  may  not  be  applicable 
drectly  to  special  problems;  they  suggest  methods  by  which 
each  problem  can  be  studied  and  its  successful  solution 
brought  about.  Further  experiments  with  laboratory  appara- 
tus as  well  as  with  hot  fuel  beds  are  desirable  before  more 
accurate  figures  can  be  given.  The  Geological  Survey  con- 
templates the  making  of  such  experiments  in  the  near  future, 
the  results  to  be  worked  up  and  published  in  the  next  bulletin 
on  'Drafts.'  " 

Canadian  use  of  Niagara's  power  was  recently  discussed 
by  Hon.  Adam  Beck,  minister  of  power  in  the  Ontario  cabinet. 
In  addition  to  paying  the  actual  cost  of  $9  or  $9.40  a  horse- 
power at  the  falls,  municipalities  will  be  required  to  pay 
operating  expenses,  besides  4  per  cent  of  the  actual  cost  of 
construction  transmission  lines,  and  a  sinking  fund  sufficient 
to  wipe  out  the  cost  of  construction  in  thirty  years,  each 
muncipality  being  assessed  its  share.  The  rates  to  be 
charged  by  the  city  after  purchasing  power  from  the  gov- 
ernment commission  are  subject  to  regulation  by  the  com- 
mission. The  municipality  can  not  sell  for  less  than  cost,  and 
it  is  thus  prevented  from  bonusing  industries  by  offering  free 
power,  while  a  protest  from  any  rate  payer  who  believes  the 
rate  is  too  high  will  be  sufficient  to  insure  an  arbitration  by 
the  commission.  Work  on  the  western  extension  of  the 
transmission  line  can  be  carried  on  while  the  building  of  the 
line  already  contracted  for  is  under  way.  The  Ontario  Power 
Company  is  planning  to  increase  its  output  by  65,000  horse- 
power, at  a  cost  of  $800,000,  in  order  to  supply  power  to  four- 
teen municipalities  in  the  province  of  Ontario.  Under  the 
terms  of  its  charter  the  Ontario  Power  Company  may  de- 
velop ISO, 000  horsepower.  At  the  present  time  it  is  develop- 
ing 75.000  horsepower.  When  the  contemplated  additions  are 
completed  the  plant  will  be  in  position  to  deliver  140.000  horse- 
power. By  the  ruling  of  the  War  Department  the  Ontario 
Power  Company  may  export  to  the  United  State  60,000  horse- 
power, while  at  the  present  time  but  30,000  is  being  exported. 
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TRANSFORMER  TESTING 


(Concluded  from  January  16) 


Ratio   and    Polarity   Tests. 

Before  a  transformer  is  put  into  service  it  is  well  to  make 
sure  that  the  ratio  and  connections  are  correct.  The  ratio 
should  be  absolutely  correct,  otherwise  the  delivered  voltage 
will  be  either  too  high  or  too  low,  causing  short  lamp  life  or 
low  candle  power.  Correct  ratios  are  always  essential  in 
multiple  connection  of  transformers,  otherwise  cross  currents 
will  exist,  causing  undue  heating,  and  eventually  the  burning 
out  of  some  of  the  transformers. 

To  take  the  ratio  test  (see  Fig.  6),  see  that  the  small 
switch  P,  controlling  the  lamp,  is  open:  then  close  the  sec- 
ondary switch  R.  first  to  S  then  to  S'.  If  the  standard  trans- 
former is  even  then  the  two  voltages  read  will  be  the  same. 

The  correct  polarity  of  a  transformer  is  also  another  con- 
dition which  must  be  taken  into  consideration  when  con- 
necting two  or  more  transformers  in  parallel.  In  speaking 
of  transformers  having  the  same  polaritj  is  meant  that  the 
instantaneous  direction  of  currents  in  the  leads  joined  must 
be  the  same. 


Primary  Circuit 
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A  transformer  whose  exact  ratio  and  polarity  are  known 
should  be  available  in  making  the  following  tests.  Refer- 
ring to  Fig.  6,  A  is  the  transformer  under  test,  and  B  a  trans- 
former of  standard  ratio  and  polarity.  The  secondaries  of  the 
two  transformers  are  connected  in  series  and  to  their  common 
connection,  one  terminal  of  the  voltmeter  is  connected,  the 
other  voltmeter  terminal  being  connected  to  the  central  point 


of  the  single  pole  double  throw  switch.  One  or  more  in- 
candescent lamps  in  series,  whose  combined  voltage  is  equal  to 
the  total  voltage  of  the  two  transformers  are  connected  across 
the  secondary  leads  of  the  transformers  to  determine  the  po- 
larity. 

'in  take  the  polarity  test,  see  that  the  secondary  switch 
R  is  open,  and  that  the  small  switch  P  is  closed,  putting  the 
lamps  in  circuit,  then  close  main  switch,  and  if  the  lamp  or 
lamps  light  up.  the  polarities  of  the  two  transformers  are 
the  same. 

If  no   standard   transformer   is   to   be   had.   another   ea 
method  of  taking  ratio  and  polarity  tests  is  as  follows: 

Ratio  can  lie  determined  by  simultaneous  readings  of  the 
primary  and  secondary  voltage  of  transformer  under  tes  at 
no  load.     To  read  the  primary  voltage,  a  potential  or  standard 

miner  of   10  in   1   or  20  to   1    ratio  must    In-  used  to 
down  Mi.-  \ol  age  to  get   within  the  range  of  a  standard   volt 
meter.    Tn  g(  i  an  accurate  determination  of  ratio  this  test  can 
"iily   wiih  carefully  calibrated  instrumi 
Polarity — Referring  to  Fig.  7.  the  leads  of  the  transformer 
are    brought    out    so   that    when    B   and    D    are   connected    to- 
r  a   continuous   winding  is  formed   from   A   to   C   includ- 

.  1 1 1  primarj  and  secondary  coils. 
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iFrom  "A  Practical  Guide  foi    I  testing      issued  by  Fort  Wayne 

Electric  Works. 


lie.    7 — Connections    for   Polarity   Tent. 

Therefore,  if  a  given  voltage  is  impressed  at  AB,  the  volt- 
age at  AC  will  be  greater  than  the  impressed  voltage  if 
leads  are  brought  out  properly,  and  less  than  the  impressed 
voltage  if  Improperly  brought  out. 

Another  method  of  testing  polarity  where  three-phase 
current  is  available  is  as  follows:  Assuming  that  the  high 
voltage  three-phase  supply  is  available,  the  primaries  of 
(he  three  transformers  will  be  connected  up  in  delta  on  these 
three  phases.  The  econdaries  will  be  connected  up  in  delta 
with  a  voltmeter,  capable  of  withstanding  twice  the  secondary 
voltage  of  one  transformer,  inserted  in  one  of  the  connections 

iss  the  voltmeter  will  be  zero.  If  the  polarity  of  any  one  of 
ihe  three  transformers  differs  from  the  other  two.  then  the 
potential  difference  across  the  voltmeter  terminals  will  be 
twice  the  voltage  of  one  transformer.  This  connection  is 
shown  in  Fig.    8 

If  the  low  voltage  three-phase  current  only  is  avail- 
able then  the  secondaries  should  be  connected  in  closed 
delta  s>n  the  three-phase  circuit,  and  the  primary  connected 
up  in  delta  with  one  leg  open  circuited,  and  insert  in  this 
one  circuit  an  auxiliary  transformer  to  step  down  to  suitabh 
voltage  for  the  voltmeter,  as  in  the  event  of  one  trans 
former  being  of  the  wrong  polarity  the  voltage  will  thi  n 
be  twice  the  primary  voltage,  and  it  is  necessary  to  protect 
the  voltmeter  against  a  burnout,  and  this  would  be  done 
by  using  a  step  down  transformer  of  known  ratio  and  con- 
necting the  voltmeter  to  the  low  voltage  side  ot  the  aux- 
illiary  step  down  transformer. 
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Heat  Test. 

The  ure  at  which  a  transformer  operates  is  the 

which  limits  the  output,  lite  and  efficiency.  High 
operating  temperature  causes  deterioration  of  insulation,  in- 
creased core  loss  due  to  aging  of  iron,  and  increased  coppei 
loss  due  to  increased  resistance  of  copper. 

The  A.  1.  E.  E.  recommends  the  temperature  rise  of 
transformers  for  continuous  service  shall  not  exceed  50"  centi- 
grade in  electric  circuits  by  resistance,  all  other  parts  by 
thermometer. 

To  obtain  the  temperature  rise  the  transformer  is  op- 
erated  with  full  load  current  of  proper  frequency  until  the 
temperature  shall  have  income  constant. 

There   are   two   general    methods   of  obtaining    full   load 
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First   Method. 


The  transformer  may  lie  connected  to  a  circuit  of  proper 
voltage  and  frequency  and  full  load  current  obtained  by 
loading   the   secondary    with   lamps  or  oth^r   resistance. 

The  energy  in  K.  W.  hours  required  for  this  method 
equals  K.  W.  capacity  of  transformer  multiplied  by  time  of 
test  in  hours.  As  the  energy  required  for  a  transformer  of 
3  to  5  K.  W.  capacity  or  over  would  be  very  large,  this 
method  is  not  used  except  with  transformers  of  the  smallest 
sizes. 

Second  Method. 

This    method    is    known    as    the    "loading    back"    or    "op- 
method.     The  advantage  of  this  method   is  that   no 
that     to    supply    the    copper    and    core    losses 
,  this  method  may  lie  used  with  trans- 
!    large  K.   W.  capacity   with  very   little  energy  con- 

i  Kill. 

Two  transformers  having  the  same  voltage  and  ratio  and 
as   near   the   same   K.    W.    capacity    as    possible   are   required 


for  this  test.  The  secondaries  are  connected  in  parallel  (Fig. 
:•  i .  and  excited  from  a  circuit  of  proper  voltage  and  fre- 
quency, thereby  inducing  normal  voltage  in  each  primary. 
The  two  primaries  are  connected  in  series,  but  in  opposi- 
tion, thus  making  their  combined  voltage  zero. 

As    each    transformer    is,    in    effect,    short    circuited     by 
Hi.'    other,    it    follows    that    approximately    the    sum    of    their 
impedance    voltages    applied    across    the    primaries    will    im- 
press  full  load   current  in   both   primary  and   secondary   wind 
ings. 

This  impressed  voltage  may  be  obtained  from  a  small 
auxilliary  transformer  having  a  lamp  bank  or  other  suitable 
resistance  in  series  with  the  secondary,  by  which  the  volt- 
age may  be  adjusted  until  full  load  current  flows  in  both  wind- 
ings. 


Exciting 

Current 

Circuit 


Fig.  !> — Connections  fur  lient  Test 
Loading    Back   or   Opposition    Method. 

Before  commencing  this  test  the  transformer  should  lie 
filled  with  oil  and  left  in  room  in  which  test  is  to  be  made 
long  enough  to  attain  same  temperature  as  room. 

Three  accurate  thermometers  are  necessary  for  this  test. 
One  to  be  suspended  in  room,  one  in  oil  in  transformer  case, 
and  one  with  bulb  secured  to  and  in  contact  with  outside 
of  transformer  case  by  putty,  waste  or  string.  Record  tem- 
peratures as  shown  by  thermometers  and  measure  resistance 
of    primary    and    secondary,    same    as    under    "copper    loss" 

Record  thermometer  readings  every  half  hour  and  re- 
sistance of  primary  and  secondary  alternately  every  half 
hour. 

Primary  and  secondary  temperature  rise  must  be  fig- 
ured from  their  respective  readings. 

The  temperature  rise  of  winding  may  be  determined   by 

the  following  formula: 

Res.  Hot— Res.  Cold 

■  V  250  =Temperature  rise  in  degrees  C. 
Res.  Cold 

The      core      loss,     exciting      current,      and      copper      loss 
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should  be  taken  before  and  after  the  heat  run.  The  core 
loss  and  exciting  current  should  be  less  at  the  end  of  the 
run  than  at  the  start;  if  this  is  not  the  case,  the  trans 
former  is  either  not  well  insulated  or  it  is  not  thoroughly 
dried  out. 

If  the  core  loss  increases  insread  of  decreases  at  the  end 
of  the  run  it  would  be  well  to  measure  the  insulation  resist- 
ance to  determine  the  condition  of  the  insulation. 

The  insulation  resistance  of  a  well  insulated  and  thor- 
oughly baked  out  transformer  should  not  be  less  than  one 
megohm  from  primary  to  secondary  or  from  primary  or  sec 
ondary  to  ground. 

Fig.  10  showrs  the  method  of  taking  insulation  resistance 
The  supply  voltage  may  be  any  voltage  from  110  to  550 
volts  direct  current,  and  voltmeter  should  have  sufficient 
range  to  measure  supply  voltage. 


\/o/rme/er 


Primary 
Secondary 


Transformer 
Under  Test 


L 


Fig.    10 — Connections    for    insulation    Kexistnnce   Test. 

Insulation  resistance=Total  line  voltage  less  the  volt 
meter  reading  between  winding  and  ground,  or  between 
primary  and  secondary  multiplied  by  the  resistance  of  the 
voltmeter  and  this  result  divided  by  the  voltmeter  reading 
between  winding  and  ground  or  between  primary  and  sec- 
ondary, will  give  the  insulation  resistance  in  ohms. 

The  copper  loss  will  be  greater  due  to  the  increased  re- 
sistance at  the  high  temperature. 

Regulation. 

The  regulation  of  a  transformer  is  the  percent  increase 
of  the  secondary  terminal  voltage  as  the  load  is  decreased 
from  full  load  to  no  load. 

This  test  should  be  made  by  observing  the  voltage  at 
the  secondary  terminals  of  the  transformer,  at  full  load  and 
no  load,  the  primary  voltage  and  frequency  being  held  con- 
stant at  all  times. 

The   regulation   expressed   in    percent   will   be   the   differ- 


ence between  the  full  load  and  no  load  readings,  divided  by 
the  rated  secondary  full  load  voltage  of  the  transformer. 

This  method  of  taking  test  is  not  satisfactory,  due  to 
the  very  small  increase  in  secondary  voltage  from  full  load 
to  no  load,  and  in  most  cases  a  central  station  has  no  means 
of  loadng  the  larger  sizes  of  transformers. 

The  regulation  of  a  transformer  may  be  obtained  ac- 
curately and  reliably  by  calculation,  as  given  in  the  fol- 
lowing method: 

N'on-inductive  Load:  Total  IR=Resistance  drop  of  pri- 
mary and  secondary  expressed  in  percent  of  rated  voltage. 

Rated  voltage  of  transformer 
Impedance  percent=  — 

Impedance  Volts 

i   The  square  root  of  the  difference 
Reactive  drop=  .    of  the  squares  of  the  impedance 
I   percent  and  total  IR  percent. 

Exciting  current  (amps.) 

Exciting  current  ■;= 

Rated  full  load   (amps.) 

Magnetizing  Current  ',=75f;of  Ex.  Current  in  percent. 

Then  the  regulation  of  a  transformer  for  non-inductive 
load  may  be  expressed  thus: 

100+Total  IR  percent  +  c;  Mag.  Cur.  x  ',  React.  Drop) 
+  Quadrature  drop  (See  table). 

Inductive  Load 

With  a  power  factor  of  80  percent,  the  wattless  factor 
of  the  load  becomes  60  per  cent,  and  to  this  is  added  the  per- 
cent magnetizing  current  ( which  in  most  cases  might  be 
neglected  on  inductive  load.) 

The  quadrature  drop  in  this  case=(80  percent  x  Re- 
active drop  percent.)  —  [Wattless  factor  (which  is  009;  plus 
magnetizing  current  percent),  x  total  I  R  percent )1  which 
is  taken  from  table  and  in  most  cases  may  be  neglected. 

Hence  the  regulation  for  inductive  load.  SO  percent 
power  becomes 

100  +  (Total  I  R  percent  x  SO  percent  +  [Reactive  drop 
x  (60  percent  -+-  the  magnetizing  current  percent)]  +Quad- 
rature  drop  percent. 


Quadrature 
Drop 

Increase   in 
Second  Voltage 

Quadrature 
Drop 

Increase  in 
Second  Voltage 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

2.5 

.025 

6.5 

.21 

3.0 

.04 

7.o 

3.5 

.06 

7.5 

.27 

4.0 

.08 

8.0 

.31 

4.5 

.10 

8.5 

.35 

5.0 

.13 

9  n 

.39 

5.5 

.15 

9  5 

.45 

6.0 

[0.0 

.50 

Efficiency. 

The  efficiency  of  a  transformer  is  the  ratio  of  its  net 
power  output  to  its  gross  input,  the  current,  being  measured 
with  non-inductive  load.  The  power  input  includes  the  out- 
put plus  the  core  loss  and  the  PR  loss  of  both  primary  and 
secondary  windings  at  a  given  load  on  the  transformer. 

The  copper  loss  by  wattmeter  may  be  used  instead  of 
the  IR  loss  in  calculating  the  efficiency. 

The  total  losses  of  a  transformer  are  made  up  of  a  con- 
stant loss  or  the  core  loss,  and  a  loss  varying  as  the  square 
of  the  current,  or  the  copper  loss. 

For  example,  we  will  take  a  5  K.  W.,  60  cycle.  1100/2200 
volts  primary,  110/220  volts  secondary  Type  A  Oil  Trans- 
former.      1 

Primary — 2200   volt  connection =  2.27  am]). 

Secondary — 22  volt  connection =  22.7  amp. 

Resistance  of  primary    =     8.    ohms 

Resistance  of  secondary 09  ohms 
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Losses — Full    Load. 

Primary  PR    41-3  Wll,,s 

Qdary    PR    J^4 

Total   lit   ^7-T 

Core  loss  which  is  constant   ,s 

Total    loss    135-7 

Output   at   lull  load    5000. 

Input   at   full   load    5135  . 

Efficiency    100%_5T3577=97    "' 


Losses — Half  Load. 
Total  PR=(%  of  full  load  PR) 

loss     

Total     loss     

output    

Input   

Efficiency    - 


21.9   watts 
18. 
.     6JT9       " 

,2S 

.2569.9 
69.9 


=97.35' 


2569.9 
All    Day   Efficiency. 
The  all   day  efficiency   oi  a   transformer  is   the   ratio  of 


Taking  the  sain- 


hours 

11!  Loss 



iTt.:. 

43.8 

11. 



26,500 

245.1 

the   output    to   the  input   during   24    hours. 
transformer  as  above,  with 

Full  load  for  two  hours 

Half  load  for  two  hours 

Quarter  load  for  two  hours. 

One-tenth  load   for  eighteen  hours, 
the  all  day  efficiency  would  be  as  follows 

Load  \ 

Full 

V* 
1-10 


C   re  loss  for  24  hours.  4s  x  24=1,152  watts. 
Total    losses    for    24    h0Urs=l,152    watts    plus    245=1,397 
v.  at  ts 

ul  output  for  24  hours=26,500  watts. 
Total  input  for  24  hours=27,897  watts. 

1.397 
All   day   efficiency=100%—  —— -=fl 

_  t .  v . 

Oil  for  Transformers. 
The  oil  used  in  transformers  performs  two  important  func- 
tion.-:  It  serves  to  insulate  the  various  coils  from  each  other 
and   from  the  core,  and  it  conducts  the  heat   from  the  coils 
to   some   cooler   surface,    namely,   the   transformer   case, 
where  it  is  dissipated  in  the  surrounding  air. 

It   is  evident   that   the  oil   should   be   free   from  any   con- 
ducting  material.     It  should  be  sufficiently  thin  to  circulate 
rapidly  when  subjected  to  difference  of  temperatures  at   dif- 
and    it    should   not   be   ignitable   until   its  tem- 
perature is  raised  to  a  very  high  value. 

!      i  ade  of  transformer  oil  should  show  very  little 
L00"C,    and    it    should    not    give    off    gases    at 
such  a  rate  as  to  produce  an  explosive  mixture  with  the  sur- 
rounding  air   at    a    temperature   below    180°C.      It    should   not 
nire,   acid,   alkali  or  sulphur  compounds. 
It  hi  hown  that  the  deteriorating  effect  of  moist- 

qualities   of   an   oil    is    very    marked; 
of  .06   percent   reduces   the   dielectric 
ill    50  'en'   of  the  value  when  it 

.    but   the  v    little    further   de- 

i  rength    with    an    increase    in    the 
Dry   oil   will   withstand    a   break-down 
;  ween  two  .5  inch  knobs  separated  by 
■  resence    of    moisture    can    be    detected    by 
thrt  .1  hot  nail  in  the  oil:  if  the  oil  "crackles"  water 


THE     MANUFACTURE     OF     INCANDESCENT 
LAMPS.1 


By  F.  S.  Mills. 


In  an  incandescent  lamp  the  essential  parts  are  the  bulb, 
stein,  filament,  joint,  platinum  leading-in  wires,  copper-lead- 
in-  in  wires,  and  base.  When  the  incandescent  lamp  was  first 
manufactured  the  filament  was  made  from  metals,  thread  and 
bamboo.  Metals  proved  too  expensive  and  the  temperature  at 
which  they  softened  and  became  weak  was  too  low.  The 
thread  was  the  most  successful,  although  the  artificial  filament 
new    in   use  is  far  better  than  any  other  used. 

A  thread  filament  must  be  strong  enough  to  withstand 
the  mechanical  handling  and  shipping,  must  be  a  partial  con- 
ductor and  must  offer  resistance  to  the  passage  of  cur- 
rent; in  order  that  it  may  glow  and  emit  light  it  must  be 
sufficiently  durable  to  withstand  incandescence  and  not  dis- 
interegrate  too  rapidly.  These  requirements  are  met  by  com- 
bining vegetable  matter  with  an  acid,  the  usual  method  be- 
ing to  dissolve  absorbent  cotton  in  a  solution  of  chloride 
of  zinc.  This  combination  of  absorbent  cotton  and  chloride  of 
zinc  solution  is  put  in  a  compartment  so  as  to  maintain  a 
constant  temperature  and  while  in  this  state  has  the  appear- 
ance of  dark  molasses.  It  is  -hen  poured  into  stout  glass  bol 
ties  and  squirted  through  a  die  by  means  of  air  pressure  which 
-  ir  out  as  a  white  sticky  thread.  During  this  opera- 
tion the  ilie  is  immersed  in  alcohol  contained  in  a  jar  mounted 
on  a  slowly  revolvng  base  so  that  the  thread  does  not  come  in 
contact  with  the  atmosphere.  The  alcohol  hardens  and 
bleaches    the    thread. 

The  shrinkage  during  the  manufacture  of  filaments  is  con- 
siderable.    The  diameter  of  the  filament  upon  leaving  the  die 

is  UL'   1 of  ;m  inch  but  it  soon  shrinks  to  5/1000  of  an  inch. 

The  filament  after  leaving  the  jar  and  being  dried,  is  wound  on 
large  drums  where  it  is  roughly  sorted  according  to  size 
and  shape,  such  as  an  oval  coil,  double  coil,  spiral  or  hairpin, 
as  the  case  may  lie.  While  wound  on  these  forming  drums  it 
is  placed  in  an  oven  and  heated  to  a  moderate  tempera- 
ture. In  order  to  set  the  filament  in  shape  after  this  pro- 
i  --the  filament  is  cut  off  the  forms  and  packed  in  boxes 
surrounded  by  carbonaceous  material.  The  box  or  crucibles 
are  placed  in  furnaces  air-tight,  having  burners  in  the  center. 
This  is  heated  to  a  preliminary  heat  at  a  low  temperature 
and  to  a  final  heat  at  a  high  temperature,  lasting  for  some 
hours.  This  process  changes  the  delicate  white  thread  to  a 
hard,  stiff,  and  brittle  carbon.  The  peculiarity  in  which  car- 
bon differs  from  other  material  when  used  as  a  conductor  is 
that  it  is  negative,  and  as  it  increases  in  heat  the  resistance 
decreases.  In  other  words  a  carbon  filament  has  one-half  the 
resistance  when  hot  as  when  cold.  In  me"al  conductors  th-3 
resistance  increases  as  the  temperature  increases,  it  being 
positive. 

The  glass  used  in  a  lamp  will  stand  a  high  temperature 
without  changing  its  quality.  It  must  be  very  clear  so  that 
no  light  may  be  lost  in  transmission  through  it,  and  capable 
of  being  worked  into  different  sha] 

The  bulb  or  glass  furnished  by  the  glass  factory  has  no 
tip  on  the  end  but  has  a  neck  below  the  shoulder  about  three 
inches  long.  The  bulb  is  cleaned  thoroughly  before  using 
and  then  tubulated,  that  is  a  small  glass  tube  is  affixed  to  the 
end  of  the  bulb  which  in  turn  is  used  to  connect  a  pump  to 
exhaust  the  air.  After  exhausting,  this  tube  is  cut  off  and 
what  is  known  as  the  tip  of  the  lamp  left.  The  next  step 
is  to  mount  the  filament  on  the  finished  stem,  paste  being 
used  to  join  the  filament  to  the  platinum  leading  in  wires  in 
the  stem.  Sealing  is  accomplished  by  heat,  which  operation 
is  performed  by  melting  down  the  neck  of  the  bulb  over 
the  flare  of  the  stem,  making  a  complete  glass  envelope. 
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The  lamp  is  exhausted  by  placing  a  compound  in  the 
small  tube  which  has  heretofore  been  attached  to  the  bulb  and 
then  heating.  The  gases  of  the  chemical  unite  with  the  gases 
given  off  by  the  filament  and  joints  of  the  lamp,  forming  an 
inert  gas  which  is  rapidly  drawn  out  by  a  mechanical  pump. 
After  the  lamp  is  taken  off  the  pump,  the  next  step  is  to  de- 
cide at  what  voltage  the  lamp  will  give  16  c.  p.,  at  Z\'2 
watts,  providing  they  are  manufacturing  this  type  of  lamp. 
About  80$  of  the  results  will  run  from  108  to  112  volts,  the 
remainder  running  outside,  some  being  as  low  as  104  volts,  and 
as  high  as  116  volts.  You  can  then  see  what  advantage  the 
large  manufacturer  has  over  the  small  one.  as  he  is  able  to 
stand  that  loss  in  the  manufacture 

To  test  the  candle  power  of  a  lamp  in  terms  of  a  unit  is 
the  next  step,  the  British  Parliamentary  standard  candle 
being  used.  For  instance  if  a  pencil  be  held  upright  on  a 
piece  of  while  paper  and  a  16  c.  p.  lamp  be  held  at  a  given  dis- 
tance, the  pencil  will  throw  a  shadow  of  a  certain  density.  If 
an  8  c.  p.  lamp  were  placed  at  the  same  distance  the  density 
would  be  much  less,  this  roughly  is  the  photometric  prin- 
ciple of  testing  a  lamp  for  candle  power. 

A  standard  lamp  is  decided  upon  and  placed  at  a  given 
point,  then  a  lamp  to  be  tested  is  placed  at  an  opposite  po- 
sition on  the  scale  so  as  to  throw  a  shadow  opposing  a  stand- 
ard lamp.  When  the  shades  are  equalized  a  reading  is 
made  on  the  voltmeter  and  the  voltage  of  the  lamp  decided 
upon. 

The  test  lamp  used  is  checked  frequently  with  twentj  to 
thirty  other  standard  lamps  and  if  found  to  be  off  is  re- 
placed by  another  standard  lamp.  The  definition  of  the 
British  Parliamentary  standard  candle  is  a  candle  8  10  inch 
in   diameter  at  the   top  and   9-10   inch   at    the   base,   weighing 

1,200    grams    avoirdupois,    which    is    al t    6    to    the    pound. 

and  burning  at  the  rate  of  120  grams  per  hour.  The  German 
standard  candle  is  about  88" ,  of  the  English  unit,  in  other 
words  a  16  c.  p.  lamp  made  in  Germany  would  be  about 
14.1    c.    p.    of   our   standard. 

The  range  of  candle  power  now  guaranteed  for  a  16 
c.  p.  lamp  is  from  14.8  to  17.2  c.  p.  The  effects  of  voltage 
on  the  candle  power  of  a  lamp  is  as  follows:  In  the  l1111  to 
125  volt  class  one  volt  equals  one  candle  power,  in  the  50 
volt  range,  one  voll  equals  two  candle  power,  and  in  the 
200  to  250  volt  range,  one  volt  equals  one-half  of  one  can- 
dle power.  You  can  see  how  the  exact  voltage  and  as- 
sortment of  lamps  results  in  good  work  for  the  factory 
If  the  factory  is  to  supply  110  volt  lamps  thej  must  dis- 
card everything  below  108.8  and  above  111.2  volts,  as  they 
are  allowed  only  a  variation  of  1.2  from  the  required  voltage. 
The  finishing  operations  in  the  manufacturing  of  a  lamp 
are  the  sorting,  basing,  washing  and  drying,  labeling,  wrap- 
ping and  packing.  The  sorting  is  more  of  an  inspection  after 
the  lamps  leave  the  testing  room.  Basing  is  divided  into 
two  operations.  The  first  consists  in  placing  suitable  cement 
on  the  inside  of  the  base,  fitting  the  base  to  the  neck  of  the 
lamp,  threading  the  wires  and  heating  the  base  in  order 
to  dry  the  cement  which  firmly  grips  the  neck  of  the 
lamp.  The  lead-in  wires  are  then  cut  off  and  soldered  to 
the   two   conducting   parts   of   the    base. 

In  the  Edison  base  which  is  used  now.  almost  exclus- 
ively, one  wire  is  soldered  to  the  small  brass  cap  at  the 
lower  end  of  the  base  and  the  other  to  the  outer  shell  at  the 
top. 

The  packing  of  the  lamp  is  the  most  important  part, 
as  the  tip  of  the  lamp  must  be  protected.  Formerly  lamps 
were  packed  in  barrels  in  small  cartoons  but  the  manu- 
facturers are  now  placing  them  in  rectangular  boxes  with 
cardboard    crates    to    separate    the    lamps. 

In  order  for  a  lamp  to  be  perfect  the  vacuum  must  be 
good.  A  fair  test  for  this  is  to  strike  the  lamp  against 
the  palm  of  your  hand  and  note  the  vibration  of  the  fila- 
ment. At  a  high  vacuum  it  is  almost  impossible  to  hold 
the  lamp  so  the  filament  will  not  vibrate. 


The  life  of  an  ordinary  lamp  is  expressed  in  two  ways. 
One  is  to  define  it.  as  the  length  of  time  a  lamp  burns  from 
the  time  it  is  started  until  the  filament  breaks  and  the 
lamp  expires  or  ceases  to  burn.  The  effective  life  has  been  gen- 
erally assumed  to  be  the  number  of  hours  of  burning  from 
the  start  until  the  lamp  has  dropped  to  SO^J  of  its  in- 
itial  c.    p. 

The  greater  the  watts  per  candle  power  the  longer  the  life 
of  the  lamp,  that  is  a  3.5  watt  lamp  will  live  nearly  twice  as 
long  as  a  3.1  watt  lamp.  The  drop  of  candle  power  of  a 
lamp  is  caused  by  two  things,  one  being  a  disintegra- 
tion of  the  filament  and  the  other  the  gathering  of  black 
particles  of  carbon  on  the  glass  coming  from  the  carbonized 
filaments  thus  opposing  the  candles  thrown. 

A  rough  rule  showing  the  effect  of  voltage  on  the  life 
of  a  lamp  is  that  a  4' ,  increase  of  voltage  will  reduce  the  lamp 
one-halt  the  life,  and  a  4'  decrease  in  voltage  will  double  the 
life  oi  the  lamp.  From  this  rule  you  can  see  what  effect 
a  badly  regulated  circuit  would  have  upon  the  life  of  a 
lamp.  The  following  is  the  approximate  life  ol  a  carbon  lamp: 
16  c.  p.  3.1  watt  500  hours 

16  c.   p.  3.5  watt  900  hours 

16  c.   p.  4.     watt  2000  hours 

The  Linolite  lamp  and  reflector  is  the  result  of  an  en- 
deavor  to  improve  the  distribution  of  light  from  the  stand- 
ard carbon  filament  lamp.  The  illuminant  itself  consists  of  a 
carbon  filament  placed  lengthwise  in  a  glass  tube.  1;  is 
straight,  except  for  a  loop  in  the  center  which  permits  the 
contraction  and  expansion  of  the  filament  or  tube.  The 
filament  it  the  same  in  size  and  length  as  used  in  a  It;  c.  p., 
3  5  watl  lamp,  resulting  in  the  same  consumption  of  current, 
the  reflector  being  2%  inch  in  width,  easily  hidden  in  a 
show  window  or  show  case  where  most  any  other  reflector 
would  In-  large  and  bulky.  The  reflector  is  made  of  alum- 
inum, polished  on  the  inside  and  satin  finish  on  the  outside, 
or  can  be  satin  finish  on  both  sides.  This  type  of  illumination 
can  be  used  to  great  advantage  for  picture,  sign,  desk  lamp, 
or  other  special  lighting  effects  as  desired,  having  good  re- 
sults  when   used   tor  indirect  lighting  systems. 

The  Linolite  lamp  is  manufactured  along  the  lines  of  the 
O'Brien  lain])  which  was  not  successful,  however,  owing  to  the 
fact  that  the  filament  was  not  anchored  except  at  each  end 
of  the  tube.  Nor  did  they  allow  for  the  contraction  or  expan- 
sion, and  consequently  the  filament  sagged  within  a  short  time 
and  burned  out   quickly. 

In  reference  to  the  life  of  the  Linolite  lamp.  I  refer  to  a 
test  made  in  a  store  in  San  Francisco  which  installed  a  four 
foot  section  in  a  show  case.  The  life  of  the  first  lamp  was 
555  hours,  the  second  650  hours,  third  and  fourth  lamps  were 
still  burning  at  the  end  of  650  hours.  The  test  made  by  the 
lighting  company  on  the  voltage  in  this  store  resulted  in 
the  voltage  reading  121  volts  at  2  p.  m.  and  116  at  6:30  p. 
m.,  while  the  Linolite  lamps  were  for  use  on  a  110  volt  cir- 
cuit. As  stated  a  4',  increase  of  voltage  on  the  circuit  will 
reduce  the  life  of  the  lamp  50%.  This  will  prove  the  life 
of  the  Linolite  lamp  to  be  greater  than  1000  hours  accord- 
ing to  the  above  test  on  life,  at  the  named  voltage  varia- 
tion. 

All  the  light  in  the  Linolite  system  is  utilized  to  illumin- 
ate the  goods  displayed,  no  light  is  wasted  outside  the  window 
and  the  intensity  of  illumination  becomes  so  much  greater  than_ 
the  general  illumination  surrounding  the  window.  This  is  ap- 
parent by  aking  a  section  of  Linolite  and  holding  it  in  such  a 
position  so  as  to  define  a  shade  line  across  the  hand,  then 
withdraw  the  hand  and  note  how  far  away  from  the  illu- 
minent  the  shadow   is  still  visible. 

The  tungsten  lamp  is  rated,  however,  in  watts  con- 
sumption and  not  in  candle  power.  The  rate  of  consumption 
per  candle  power  is  approximately  1%  watts.  Manufacturers 
of  lamps  in  the  United  States  have  been  unable  to  develop  a 
22n  volt  tungsten  lamp  owing  to  the  condition  ot  the  fila- 
ment  in   its  low  resistance  and  weakness. 
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HIGH    TIMBER    DAMS    IN    CALIFORNIA. 


E.    M.   Chandler. 


There  are  within  the  Sierra  Nevada  Mountains  many 
monuments  to  the  skill  and  fortitude  of  that  hardy  class  of 
men  known  as  the  old  California  miners.  Not  the  least 
interesting  and  daring  of  thesi  are  some  id'  the  compara- 
tively high  log  dams  constructed  on  the  mountain  streams 
for  the  inverting  and  the  storing  of  water,  for  use  during  the 
long,  annual  low-flow  season,  which  have  been  used  in  further- 
ing the  interests  of  placer  mining  ill  the  early  days,  and  later 
for  power  and  milling  purposes  during  the  advent  of  the 
quartz  miners.  There  tire  several  of  these  dams  upon  the 
South  Fork  of  the  Stanislaus  River,  which  are  now  the  prep 


Lyons   Dion   on   South    Fork   of   StunlMlauH   River 

erty  of  the  Tuolumne  Water  Power  Company,  and  were 
formerly  owned  liy  the  Tuolumne  County  Water  Company, 
which  began  to  furnish  water  to  the  miners  in  the  early 
50  s. 

The  largest  of  these  dams,  locally  known  as  Big  Dam,  is 
located     in    a    very     rugged    granite    canyon,    at     an    eleva- 
tion of  about    7. .am   feet,   and   when   first   constructed   in   1856 
had  a  maximum  height  of  62  feet  and  a  length  approximately 
450    feet.      The    catchment   area 
above  amounts  to  only  18  square 
miles,  and  the  estimated  capac- 
ity  of   the    reservoir    is   said    to 
have  been  about  4. nun  acre-feel 
About    twenty    years    afterward, 
when,  mi  account  of  the  decline 
of    placer    mining,    the    demands 
upon  the  stored  waters  were  not 
so  great,  and  on  account  of  the 
rotting  of  portions  of  the  timber 
exposed    to    the    air.    the    height 
was  cul   down   to  a  maximum  of 
about  4  1  feet,  which  is  as  shown 
in  the  accompanying  photograph. 
The   length   of   the    present    dam 
is  3S5   feet,  and    the  capacity  of 
oir      thus        formed 

amounts  to  about  2, acre-  feet. 

The  type  of  construction  used  is 
of   a    general     class     which 
will   I  bed  subsequently. 

lei  dam  of  interest  called 
Lyon's    Ham,   is   located   on   this 


same  stream  at  a  short  distance  above  the  point  of  diversion 
of  the  main  ditch  of  the  Tuolumne  W'a'er  Power  Company. 
This  dam  was  constructed  in  1897  under  the  direction  of  Mr. 
C.  E.  (irunsky,  being  built  at  a  cost  of  about  $20,uoo,  having 
a  maximum  height  of  55  feet  and  an  extreme  length  along 
the  crest  of  about  210  feet.  The  down-stream  slope  is  nearly 
vertical,  and  the  up-stream  side  has  a  slope  of  L'1™  to  1  feet. 
There  are  two  lengths  of  cedar  logs  laid,  as  shown  on 
the  accompanying  sketch,  with  the  butt  ends  pointing  down- 
stream. The  joint  between  the  ends  of  the  top  layer  of 
logs  at  the  up-stream  end.  and  the  solid  granite  foundation, 
ii.i       been    inaiie    with    the    aid    of   concrete. 

The  larger  logs  were  laid  in  layers  8  feet  apart,  while 
the  smaller  ones  have  an  interval  of  only  4  feet,  and  the 
'risers,"  or  the  logs  lying  parallel  to  the  axis  of  the  structure. 

have  an  interval  varying  from 
4  to  s  feet.  The  function  of 
this  log  crib-work  is.  of  course, 
in  support  an  almost  waterproof 
timber  apron,  consisting  of  two 
1-inch  layers  of  planking  cover- 
ing the  entire  up-stream  slope, 
which  is  embedded  in  concrete 
at  its  intersection  with  the  foun- 
dation. 

The     leakage     through 
ilii.-   apron   has  been  inconsider- 
able, hut   it   is  considered  an  ad- 
vantage  to  have  a  small  amount 
of    water    trickling    through    the 
log    crib  work    to    delay    or    pre- 
vent rotting.    This  structure  has 
been   erected   contrary     to     two 
genera]  rules  relating  to  the  de- 
sign   of    timber    dams,    namely, 
i  I  i   to  have  a  flat  slope  or  step- 
ped  cross-section   on   the   down- 
stream  side   unless   the     height 
is  insignificant,  and   (2)   to  have 
the  entire  interior  timbers  sealed  from  the  access  of  air,  since 
it    is    believed    that     the    odors    which    would    arse    from    the 
damp    timbers    tend    to    promote   decay.     Observations    made 
by    the    writer   seem    to    indicate    that,   although   the   fall   and 
volume  of  the  waste  water  are  considerable,  no  serious  wear- 
ing  away   of    the   granite   at   the   lower   toe   of   the   structure 
has  occurred,  and  although  it  is  true  that  the  logs  are  open 
very   largely    to   the   air,   the   examples   of   other   dams    built 
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along  the  same  lines  and  under  the  same  climatic  conditions 
have  shown  a  remarkable  life  for  timber  structures. 

The  flood  waters  oi  the  s  ream  are  passed  over  the  en  si 
bj  means  of  a  spillway  131  a  feel  Ions,  thus  taking  up  the 
greater  length  parallel  to  the 
axis.  The  remainder  of  the 
crest  consists  of  two  rock-filled 
cribs,  one  at  either  end,  to  give 
mass  to  the  structure  and  to 
take  up  the  shocks  which  might 
arise  from  floating  trees  and  ice 
during  times  of  flood.  It  is  ap- 
parent from  the  accompanying 
photograph  that  the  spillway  is 
not  level,  but  this  is  due  to  a 
settling  near  the  left  hank  short- 
ly after  construction,  which  has 
caused  no  serious  trouble.  The 
dam  successfully  withstood  the 
flood  of  March,  190T.  in  which  it 
is  estimated  that  about  4,500 
second-feet  passed  over  the 
crest,  representing  the  run-off 
from  a  draining  basin  of  70 
square    miles     equivalent     to    a 

water  yield  of  64.3  second-feet   per  square  mile  of  catchment 
area. 


the  Senate  Committee  on  Commerce  on  the  ground  that  it  was 
"a  new  di  parture"  and  not  authorized  by  the  power  of  the 
l  ederal  government.  \.fter  arguing  in  behalf  of  the  legality 
of  such  limitations  the  President  continues: 


We/cA 


PRESIDENT    VETOES    DAM     BILL. 
President  Roosevelt   sent    to  the   Hou  nuary   15  a 

message  vetoing  a  bill  for  the  construction  of  a  dam  a 

James  River.  Missouri,  by  William  II.  Standish,  declaring  thi 
measure  did  not  contain  the  conditions  essential  to  protect 
the  public  interest.  The  President  referred  to  the  control 
of  water  power  sites  and  said  that  more  than  33  per  cent 
of  the  total  water  power  now  in  use  probably  was  controlled 
by  thirteen  concerns. 

Following  is  th<    d 

•Tin-  Hou       o     Represent    M  i   return   herewith  without 

my  approval  house  bill   ]  7 7 7 ■> 7    I I    orlze  William  It.  Standish 

lo  construct  a  dam  across  Jai  R  Mls- 

s i.  and  divert   .i   portion   ol  thn     gh   a   tunnel   Into 

the  said   river  again    to  power.      My    n 

nel  signing  the  bill  are: 

"The  bill  gives  to  the  grantee  n  valuable  privilege  which 
l>y  its  very  nature  i-  monopolists  and  does  not  contain  the  con- 
ditions essentia]    to   protect    I         public   Inten 

President  Roosevelt  quotes  from  a  letter  he  wrote  on 
March  13,  190S,  to  the  Senate  Committee  on  Commerce  in 
pursuance  of  a  policy  declared  in  his  message  of  February 
26,   L908.     In  this  letter  the  President  says: 

'Through    iack   of   foresight    we    hav     formed    the   habit   or 
granting    without    compensation      extremely      valuable      n 
a tutting  lo  monopolies,  on  navigaWe  streai  pub- 

lic domain. 

"Thi  repurchase  at  grei  I  expense  of  water  rights,  thus 
carelessly  given  away  without  return,  has  already  begun  in  the 
East,  and  before  long  will  b<  in   t  he  West  also. 

"No  rights  involving  water  powei  should  be  granted  to  any 
corporation  in  perpetuation  i  ill  nnlj  for  a  length  of  time  suf- 
ficient  to   allow    them    I ■<    their    business    profitably. 

"A   reasonable   charge   should,    of   course,    be   made   for   val- 
uable   rights    and    privileges     which    thej     el, t. tin    from    the    Na- 
tional Government.     The  values   for  which  this  charge  is   made 
will    ultimately,    through    the    natural    growth    and    orderlj 
^'elopment    of    our    population    and    ind  each    enon 

amounts. 

"A  fair  share  of  the  increase  should  be  safeguarded  for 
the  benefit  of  the  people  from  whose  labor  it  springs.  The  pro- 
ceeds thus  secure,!,  after  the  cost  of  administration  and  im- 
provement has  been  met,  should  naturally  be  devoted  to  the 
development  of  our  interest    and    waterways. 

"Accordingly  1  have  decii  ed  to  sign  no  bills  hereafter  which 
do  not  provide  specifically  for  the  right  to  fix  and  make  a 
charge  and  for  a  definite  limitation  in  time  of  the  right  con- 
ferred. 

An  amendment  to  the  present  bill  expressly  authorizing 
the  government  to  fix  a  limitation  of  time  and  impose  a  charge 
was  proposed   by   the   War  Department,  but  turned  down  by 


"Believing  thai  the  National  government  has  this  power 
I    am   convinced    that    its    power   ought    to   be   exercised. 

"The   people  of   the    i  are   threatened    by   a   monopoly 

far    mon     powerful,    hecau   e    in    Car   closer    touch    with    the   do- 
■     iml    Industrial   life   than   anything   known   to  our   experi- 
,  nee, 

"A  single  generation  will  see  tin  exhaustion  of  our  nat- 
ural   n  oJ    o      i    ga:    and     such  a  rise  in  the  price  of 

coal   as   will   make   the   price   ol    electricity   transmitted      water 
i    a   controlling   factor  in   transportation,   in  manufacturing 
and   in   househald    lighting  and   heating." 

InformatiOE  collecti  d  b;  the  Bureau  of  Corporations,  says 
the  President,  shows  that  certain  large  concerns,  or  which 
the  General  Electric  Company  and  the  Westinghduse  Electric 
and  Manufacturing  Company  are  uow  the  most  important, 
now  hold  water  power  installations  and  advantageous  power 
aggreg.-n  ing  almost  1,046,000  horsepower,  of  which  the 
control  bj  these  concerns  is  practically  admitted.  This  is 
a  quantity     iqual   to  over  lit  per  cent  of  the  total  now  in  use. 

Further  evidence,  he  says,  makes  it  probable  that  thirteen 
concerns  directly  or  indirectly  control  valuable  water  power 
and  advantageous  power  sites  equal  to  more  than  33  per 
cent   of  the  total  water  power  now  in  use. 

"The  great  corporations  are  acting  with  fore  igl  ind  Sin- 
gh n.ss  of  purpose  and  vigor  to  control  the  water  powers  of 
the  country.  They  pay  no  attention  to  stale  boundaries  and  tin- 
not  interested  In  constitutional  law     it g   navigable  streams 

except    as    u    affords    what     has    been     tptlj     called    a    'twilight 
of    which    thej     nc,  \     find    a    complete    refuge    from    any 
whatevei     bj     the    public    whether    through    the    Na- 
i  local  or  the  St  at  nents. 

ig    legislation    for    unci   iditional   grants 
rpetulty  of  land   for  reservoirs,  conduits,  power  houses  and 
transmisison    lines    to    replace    the    existing    statutes    which    au- 
thorizes the  administrative  officers  of  the  government  to  impose 
conditions  to  protei  1    the  public  when  any  permit  is  issued. 

eral  bills  for  that  purpose  are  now  pending  in  both 
houses.  These  bills  were  either  drafted  by  representatives  of 
the  power  companies  or  are  similar  in  effect  to  those  thus 
drafted." 

He  now  suggests  another  condition,  namely,  that  the 
license  should  be  forfeited  upon  proof  that  mc  licenses  has 
joined  in  any  conspiracy  or  unlawful  combination  in  re- 
straint of  trade,  as  is  provided  for  grants  of  coal  lands  in 
Alaska. 

I  will  sign  no  bill  granting  a  privilege  of  this  character 
which  does  not  contain  the  substance  of  these  conditions.  I 
considei  pij  lelf  bound,  as  far  as  exercise  of  my  executive 
power  will  allow,  to  do  for  the  people  in  prevention  of  monop- 
oly of  their  reso  if  they  were  in  a  position  to  act.  Ac- 
cordingly, I  shall  insist  upon  the  conditions  mentioned  above, 
not  only  in  acts  which  I  sign,  but  so  in  passing  upon  plans 
for  use  of  water  power  presented  to  the  executive  departments 
for  action. 


,,l                                      JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS.  Vol.  XXH~.No.  4 

IrWIHklAI    AT  Pi  CfTDIflTV      -'I^Sc  Although  the  power  of  water  has  been  harnessed 

JUUKINAl  Ur   LLlLIKIUI  I       U.fj|  and    it-    course    confined,    i1    occasionally    breaks    its 

POWER  AND  GAS                        r..fm-^  bounds  and  like  a  maddened  team  of 

PUBLISHED  weekly  BY  THE  Water                      runawa)     horses,    demolishes    every- 

Technical    Publishing   Company  Havoc                    thing    in    its    path.      Last    week    the 

e.  b.  strong.  President  Pacific  Coasl   was  visited  by  a  great 

e.  m.  scribner.  Vice-President  anj  i, fiu-iai  Manager  storm    rain  in  the  vallevs  and  snow  in  the  mountains. 

A.  H.  Halloran,  Secretary  and  .Managing  Editoi 

directors  As  the  barometer  went  down  the  thermometer  went  up 

r.j.davis     a.  m.  hunt     e.  m.  scribner     c.  l.  Cory      e.  b.  strong  an(|   (]ie.   sn0vv    melted   rapidly.      The   run-off   became 

om  Mission  Street,  San  Francisco.            ^^  enormous— every    little    mountain    rivulet    became    a 

telephone        '.        '.        .        .        .               .     kearny  918  raging  torrent,  each   pouring  its  del >ris-laden  burden 

into  the  cramped  channels  of  the  larger  streams  and 

TERMS    OF    SUBSCRIPTION  ,                            '                              ,,              i               r   r      „,  „^t 

,, -n  thence  to  the  great  river  vallevs  where  relief  was  not 

United  States.  Cuba  and  Mexico per  year.  $2.u0  B              ...,,'.                                              , 

Dominion  of  Canada   "          3.50  f,,Und    until    the    artificial    harriers    had    been    broken 

Other  Foreign  Countries  within  the  Postal  Union....         ■■             4.00  fa      j^    n,,,,,,,,,]. 

Single    Copies,    Current    Month eai.n       .1U 

single  Copies,  prior  to  Current  Month .25  \,,w  the  storm  has  abated,  the  waters  are  subsid- 
ing- and   we  are   reckoning  the  damage  done.     Fortu- 

NOTICE    TO    ADVERTISERS  .       tlu,  ,,  ,ss  ()f  ,;|V  was  sHght 
Changes  of  advertising  copy  should  reach  this  office  ten  days  in 

advance  of  date  of  issue.     New  advertisements  will  be    Lccepted  up  ]n    |]R,    nl,iuntauis    the    electric    power    Companies 

to  noon  of  Monday  tor  the  paper  dated  Saturday  ol   the  same  week.  .      . 

Where   proof   is   to   be   returned    for   approval.    Eastern    advertisers  were  the  hea\  le-t   losers.     i\ello,   Nevada,  IS  111  darkness, 

should  mail  copy  at  least  thirty  days  in  a. '.van.  ■  !  oi  date  ot  issue.  , 

and  the  mines  at  \  irginia  (  ity,  as  well  as  the  railroad 

founded  1887  as  the  shoos  at  Sparks,  are  without  power  because  high  water 

PACIFIC   LUMBERMAN.   CONTRACTOR   AND   ELECTRICIAN    I   '                 1                                   ,.,,,,                             ,                             , 

-    =====  and  land-slides  have  disabled  the  several  power  plants 

CONTENTS  recently    acquired    by    E    G.    BAUM    and    associates. 

Nfew  Steam  Plant  of  the  United  Railroads  of  San  Francisco      55  The    newly    started    generator   of   the    Great    Western 

a  short  description  of  a  e k,  w.  Curtis  steam  turbine  Power  Company  on  the  Feather  River  above  Oroville, 

installation.  California,    was    stopped    because   the  oil   tanks   were 

The  Significance  of  Drafts  in  Steam  Boiler  Practice..               56  empt;e(j   i,v    ,iu.    rising    waters   and    the   tracks  of   the 

Utilization  of   Niagara's   Power  by  Ontario                             -  56  Western    1'acitic   railroad    were   washed  away,  so  that 

Transformer  Testing  ?~  the  suppr)   could  not  be  renewed.     Many  of  the  flumes 

The  Manufacture  of  Incandescent  Lamps         ...By  F.  S.  Mills  60  of    the     Stanislaus     Electric     Power    Company,     near 
\   brief  popular  description  of  the  processes  in  making  Vngels    Camp,    were    can  led    away    and    the    Philbrook 
incandescent  lamps.  valley  dam  of  the  <  tro  Water.  Light  and  Power  Corn- 
High    rimbei    Hants  in  California...        ....By  E.  M.  Chandler  62  pany  wt,n(  ()U^  causjng  a  [oss  ,,f  fifty  thousand  dollars. 

President  Vetoes  Dam   Bill..                                                      -  63  'fhe   floocJ   also   carried    with    it   the   small   dam  of  the 

Editorjal                                                                             ...64  Diamond    Match    Company    and    that    of   the    Valley 

water  Havoc.  Counties   Power  Company,  a   subsidiary  of  the  Cali- 

The  National  Conservation  Commission 65  fornia  Gas  and  Electric  Corporation.     The  latter  suf- 

,nal,   rrade  Catalogues  and  Notices                                   ...  65  tered  but  little  loss,  although  some  inconvenience  was 

r/>  caused    by    short-circuiting    and    many    of    their    pole 

Patents                         uu  -                                   ,                 . 

lines  are  m  the  flooded  valley  districts. 

The  Battle  ol  Del  Menu-  ^  ^  ^  ^  ^^  ih;u  ^  gfeatest  (lamage  was 

Successful   Result.  With  Briquetted  Coal...  done        Raiiroad     bridges     and     embankments     were 

Industrial washed   out    ami    tracks    flooded.      As   the   wires   were 

mX^^J^^icw   Electric  show.  also  down,  communication  had  to  be  diverted  and  all 

i  tectricity  in  a  Paper  Mill.  service    delayed.      It    is   of    interest    to    note    that    the 

;,,;.,  ,;,.  Extensions.  bridge  of  the   Northern    Electric   road  has   been   con- 

'  K>-hioit.  nected  with  the  main  line  of  the  Southern  Pacific  and 

The  No-leak  insulator.                                                           _^  wjjj  ))eusej  {, „■  ap  through  trains  until  the  other  bridges 

can   be   rebuilt.      Ranches   and   towns   have  been   sub- 
merged, and  a  great  acreage  of  reclaimed  land  devas- 

Our  issue  of  January  30,  1909,  will  contain  a  paper,  "How  ^^     Qne       ,,  dred     ;  was  wrecked  and  several  tem- 

Far   Can    Wi     Go    With    Automatic   Regulation   on    Our    Electric  .,-•',        i.    ■                      *                                <-• 

,,,,-,•,,                        c      »u    T?j-  Doranlv  incapacitated,       t   is  as  vet  too  soon  to  esti- 

System,     read   by    Mr.    1.   S.  Lighthipe,   engineer   for  the   Edison  peia».i_\     »na| 

Electric  Company,  before  the  Eos  Angeles  Section  of  the  Ameri-  mate  the  total  amount  of  damage. 

,  titute   of   Electrical    Engineers,    together   with    discussion  p    is   possible   that    this   disaster   will   bring   about 

Arrangements  have  been  made  whereby  the  papers  read  concerted    and    systematic    action    for    the    building   of 

Angeles,  Seattle  and  San  Francisco  Sections  of  the  ^^   tQ   ,            the    flood    waters    from   the   furtile   vap 

Institute  will  be  published  in  our  columns.    These  papers  are  not  ,              ,           ,           ,  .         ,     ...       ...        , 

,    ,    ,   ,        ,  lev    ant  s.         it  herb,  these  have  been  built  without  re- 
printed   in    the     transactions   of   the    Institute,   and    deal    largely  - 

with  pun  i     Wi   tern  conditions.  gard  to  their  possible  effect  on  existing  barriers  and 
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unless  some  relief  is  provided  by  law  it  will  be  im- 
possible to  protect  many  rich  sections.  For  power 
companies  the  flood  has  set  a  new  high  watermark 
and  gives  warning  of  the  tremendous  power  of  which 
hydraulic  energy  is  capable  when  it  sweeps  aside  the 
puny  trammellings  of  man. 


THE    NATIONAL  CONSERVATION    COMMISSION. 

The  National  Conservation  Commission,  established  by 
President  Roosevelt,  contains  four  sections,  namely,  Waters, 
Forests,  Minerals  and  Lands,  the  duties  of  the  Inland  Water- 
ways Commission  having  been  merged  in  the  first-mentioned. 
Mr.  Gifford  Pinchot,  Forester,  is  chairman  of  the  Commission 
and  Mr.  T.  R.  Shipp  secretary.  The  first  work  has  been  to 
inventory  the  resources  of  the  country,  a  stupendous  com- 
pilation of  statistics.  This  report  is  to  be  transmitted  by  the 
President  to  Congress. 

It  contains  some  startling  statements  as  to  waste  of  our 
fuel  resources.  It  is  said  that  there  is  enough  gas  to  light 
all  the  cities  in  the  United  States  of  over  one  hundred  thou- 
sand population  needlessly  escaping  from  gas  and  oil  wells. 
The  report  demonstrates  that  the  existing  and  known  coal 
fields  of  the  country  contain  only  enough  unmined  coal  to 
last  until  the  middle  of  the  next  century. 

The  Section  of  Minerals  recommend  certain  changes  in 
the  laws  governing  the  handling  of  oil  wells  and  oil  lands, 
and  they  affirm  that  the  use  of  oil  as  fuel  for  locomotives 
and  other  engines  is  an  unnecessary   waste  of  this  resource. 

The  fuels,  supplying  heat,  light  and  power  for  domestic 
and  industrial  purposes,  are  the  most  fundamentally  essential 
resources  of  the  Nation.  Use  of  fuels  involves  their  imme- 
diate and  complete  destruction.  The  use  of  large  quantities 
of  other  materials  also  increases  the  rate  of  consumption  of 
the  fuels;  for,  as  the  Nation  has  now  passed  the  stage  of 
early  development,  the  use  of  fuels  is  increasing  much  more 
rapidly,  in  proportion  to  increase  of  population,  than  in  the 
past.  The  mining  industry  of  the  country  furnishes  our  light, 
heat  and  power,  and  supplies  sixty  five  per  cent  of  the  freight 
traffic  of  the  country.  The  annual  waste  in  mining  and  treat- 
ing mineral  products  is  more  than  $300,000,000. 

This  report  will  have  a  large  influence  on  future  legis- 
lation, particularly  with  regard  to  inland  waterways  and 
hydraulic  power  restrictions. 


REMOVAL    NOTICE. 


The  Benicia  Iron  Works  have  moved  their  San  Francisco 
office  from  84S  Monadnock  Building  to  559  Monadnock  Building. 

On  and  after  Monday,  January  25th,  the  executive  and 
sales  offices  of  the  Pelton  Water  Wheel  Company  will  be 
removed  to  Suite  1099  Monadnock  Building,  City,  where  all 
future  communications  should  be  addressed.  The  drafting 
room,  offices  of  the  Secretary,  Mr.  David  Donzel,  and  the 
Purchasing  Agent,  will  remain  in  the  shop,  Nineteenth  and 
Harrison  streets,  San  Francisco. 


MEETING   NOTICE. 


American  Institute  of  Electrical  Engineers,  Los  Angeles 
Section,  met  at  Pacific  Electric  Grill,  Tuesday,  January  19, 
1909,  6:30  p.  m.  for  an  informal  dinner  and  smoker,  followed 
by  an  interesting  entertainment. 

The  regular  meeting  of  the  San  Francisco  Section  of  the 
American  Institute  of  Electrical  Engineers  was  held  in  the 
basement  of  the  building  occupied  by  the  Pacific  Gas  and 
Electric  Company,  925  Franklin  street,  Friday,  January  22, 
1909,  at  8  p.  m.  Mr.  E.  I,.  Sherwood  read  a  paper  entitled, 
"Lighting  with  Metallic  Filament  Lamps." 


PERSONALS. 

F.  E.  Vickers,  engineer  with  the  San  Francisco  office  of 
the  General  Electric  Co.,  is  making  a  short  trip  to  Los  Angeles. 

George  R.  Murphy,  engineer  with  the  San  Francisco  office 
of  the  Electric  Storage  Battery  Company,  is  in  Los  Angeles. 

A.  W.  Ballard,  manager  of  the  Los  Angeles  office  of  the 
General  Electric  Co.,  has  been  in  San  Francisco  during  the 
past  week. 

W.  J.  Davis,  Jr.,  electrical  engineer  with  the  San  Fran- 
cisco office  of  the  General  Electric  Co.,  has  returned  from  a 
trip  to  Schenectady. 

F.  C.  Vaughen,  Sales  Manager  of  the  Meter  Department 
of  the  General  Electric  Company,  with  headquarters  at 
Schenectady,  accompanied  by  Mrs.  Vaughen,  has  returned 
East  after  a  pleasant  two  weeks'  outing  on  the  Coast. 

P.  H.  Coolidge,  manager  of  the  Pacific  Coast  interests  of 
the  Western  Electric  Company,  left  for  Chicago  and  New 
York  on  January  20th  and  while  in  the  East  will  attend  the 
annual  conference  of  the  managers  of  the  various  houses  of 
that  Company. 

E.  S.  Utley,  who  has  been  in  charge  of  the  Incandescent 
Lamp  Department  of  the  Western  Electric  Company,  San 
Francisco,  for  several  years,  will  leave  for  New  York  on 
February  1st,  where  he  will  fill  a  similar  position  in  the  New 
York  office  of  his  company. 

Garnett  Young,  manager  of  the  Telephone  and  Electric 
Equipment  Company  on  the  Coast,  has  returned  from  a  trip 
of  several  months  through  the  East,  during  which  time  he 
was  in  conference  with  all  of  the  manufacturers  whose  in- 
terests they  have  charge  of  in  this  section. 

T.  K.  Burger,  with  Mrs.  Burger,  left  San  Francisco  for 
the  Easi  on  January  20th,  where  he  will  attend  the  annual 
conference  of  managers  of  the  Western  Electric  Company  to 
be  held  at  Chicago.  Mr.  Burger  occupies  the  position  of 
Assistant  Manager  of  the  Los  Angeles  house  of  that  company. 

P.  J.  Aaron,  manager  of  the  Seattle  house  of  the  Western 
Electric  Company,  attended  the  meeting  of  the  Electrical 
Jobbers'  Association  at  Del  Monte  and  left  there  to  join  Mrs. 
Aaron,  who  was  awaiting  him  in  Los  Angeles.  They  left  for 
the  East  immediately,  where  Mr.  Aaron  will  attend  the  man- 
agers' conference  of  his  company. 

S.  N.  McFedries,  secretary  and  treasurer  of  the  J.  L. 
Schureman  Company  of  Chicago,  left  San  Francisco  for  the 
Northwest  on  January  19th.  Mr.  McFedries.  in  addition  to  the 
business  position  he  occupies,  is  secretary  of  the  Chicago 
Electrical  Club  and  was  present  at  the  meeting  of  the  San 
Francisco  Electrical  Club  on  January  16th,  during  which  he 
was  called  upon  for  some  remarks  and  gave  the  local  electrical 
people  a  talk  which  included  some  good  advice  and  profitable 
information. 


TRADE    CATALOGUE. 

Bulletin  No.  1  from  the  Kelman  Eliectric  and  Manufactur- 
ing Co.,  of  Los  Angeles,  California,  illustrates  and  describes 
the  Kelman  High  Voltage  Oil  Switches  and  Oil  Circuit 
Breakers. 

No.  2  of  Motor  Talks  from  the  Westinghouse  Electric 
and  Mfg.  Co.,  is  about  Display  Window  Advertising.  It 
is  so  well  written  that  any  possible  user  or  seller  of  electric 
power  will  read  it  all. 

New  Departure  Manufacturing  Co.,  Bristol,  Conn.,  sent  a 
handsome  catalogue  illustrating  and  describing  their  Two-in- 
One  Ball  Bearings  that  is  claimed  to  be  equally  efficient  in 
all  directions  and  are  particularly  adaptable  for  automobiles. 

The  Standard  Engineering  Co.,  60  Natoma  street,  San 
Francisco,  Cal..  announce  that  they  are  thoroughly  equipped 
for,  and  will  make  a  specialty  of  high-class  power  plant  de- 
sign and  construction.  R.  J.  Davis  is  president,  A.  St.  J. 
Bowie,  vice-president  and  C.  F.  Biaun,  manager. 
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908,646.  Indicating  Fuse.  Robert  C.  Cole.  Hartford,  Conn.. 
assignor  to  The  Johns-Pratt  Company,  Hartford,  Conn.,  a  Cor- 
poration of  Connecticut  Filed  Jan.  3,  L907.  Serial  No.  350,- 
622.  1.  An  indicating  means  tor  inclosed  fuses,  compris- 
ing a  dischargeable  screen  normally  overlying  and  obscuring 


a  portion  of  the  fuse  inclosure.  in  combination  with  an  indi- 
cator-wire having  sufficient  gas-producing  capcity,  upon  its 
electrical  disruption,  to  discharge  said  screen,  and  being  lo 
cated  upon  the  fuse  inclosure  in  a  position  to  effect  such 
discharge  thereby. 

908,712.      Electrical    Heating    Apparatus.      Emmet    I.     Van 
Dolsen.  Berwyn,  111.,  assignor  to  Western   Electric  Company, 


Chicago,  111.,  a  corporation  of  Illinois.  Filed  Feh.  23,  1906.  Ser- 
ial No.  302.494.  5.  A  supporting  device  for  electric  soldering 
irons  comprising  a  metallic  base,  having  a  plurality  of  pock- 
ets therein,  a  hollow  standard  rising  from  said  base,  an  insu- 
lating head  carried  on  the  top  of  said  standard,  and  a  plu- 
rality of  sets  of  contact  terminals  mounted  on  said  insulating 
head. 

908,474.  Method  and  Device  for  Electrically  Regulating  the 
Speed  of  Prime  Movers,  Especially  Turbines.  Friederich  Von 
Merkl,   Vienna,   Austria-Hungary.      Filed   Jan.   31,   1908.   Serial 


alternating  current  fixed  in  phase  with  relation  to  said  rotating 
body,  a  rotating  generator  for  supplying  an  alternating  cur- 
tent  variable  in  phase  with  relation  to  said  rotating  body, 
1  regulating  mechanism  for  said  rotating  body,  a  motor  op- 
erative by  out  of  phase  currents  for  controlling  said  regulat- 
ing mechanism,  and  means  for  supplying  current  in  phase 
with  said  generator  and  current  in  phase  with  said  rotating 
bodj    ie  pectively  to  said  motor. 

908,939.  Superheater-Boiler.  John  E.  Bell,  New  York,  N. 
Y..  assignor  to  The  Habcock  &  Wilcox  Company,  New  York, 
X.  Y..  a  corporation  of  New  Jersey.  Filed  June  6,  L906. 
Serial  Xo.  320;368.  Ken. •wed  April  4,  1907.  Serial  No.  366,411. 
l.  A   w;iter  tube   boiler  having  transverse   steam  and   water 


drum  connected  by  hanks  of  tubes  to  a  low  i  mud  drum  or 
drums,  a  stipe,  heater  located  in  the  boiler  setting  over  the 
steam  and  water  drums,  and  baffling  arranged  to  direct  the 
.  successivelj  over  water  tubes  thence  up  over  the 
uperhea  er  and  thence  down  ami  over  other  water  tubes  of 
the  boiler,  substantially  as  described 

908,981.  Trolley-Pole  Attachment.  Herman  W.  Eichbaum,  Los 
Angeles,  Cal.,  assignor  of  one-half  to  John  Beckman,  Rhyolite, 
Nev.  Filed  March  28,  190S.  Serial  No.  423,851.  1.  The 
combination  with  a  trolley-pole  and  a  trolley-wire,  or  a 
contact    member   arranged    adjacent    to    the    trolley-wire    and 


No.   413,680.     1.     The  combination   with   a   rotating   body,  the 
speed  of  which  is  to  be  governed  of  means  for  generating  an 


having  electrical  connections  with  an  object  to  be  electrically 
actuated,  a  mechanically  operated  contact  member  carried 
by  the  trolley-pole  and  having  electrical  connection  through 
the  car  with  the  aforesaid  object  to  be  electrically  actuated, 
and  fluid  pressure  means  for  placing  said  contacts  in  the 
path  of  one  another,  whereby  the  circuit  is  closed  on  the 
passing  of  the  car. 
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THE  BATTLE  OF  DEL  MONTE 


Del  Monlc  Goll  UDhs. 
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THE   WINNING   SCORE   CARD 


tered,  but  owing  to  the 


THE  Electrical  Jobbers'  Association 
of  the  Pacific  Coast  held  a  meet- 
ing at  the  Hotel  Del  Monte,  Del 
Monte,  California,  January  17th 
and  18th,  with  a  full  attendance 
from  Seattle,  Los  Angeles  and 
San  Francisco.  A  golf  tourna- 
ment, a  little  dinner  and  a  busi- 
ness meeting  were  the  three 
principal  events. 

Sunday,  the  17th.  was  a  beau- 
tiful day,  bright  and  sunny,  and 
the  Del  Monte  links,  famous  for 
their  scenic  beauty,  were  in  an 
ideal  condition  for  the  match. 

Fourteen  members  were  en- 
failure   of   Mr.    H.   V.   Carter  of   Los 


The  following  figures  give  the  result  in  detail: 

The  Score. 

Players                              Actual  Strokes         Handicap  Net 

Coolidge,   P.  H 105  Scratch  105 

Davis,   R.   J 106  +4  110 

Carrigan,  Andrew 106  +4  110 

Holabird,  R.  D 109  4  105 

Berry,   W.   S 120  15  105 

Scribner,  E.  M 122  10  112 

Goodwin,  W.  L 132  45  87 

Elliott.  A.  H 144  54  90 

Gilson,   C.  L 153  54  99 

Woodward,    F.    H 159  54  105 

Hillis,   C.   C 159  54  105 

Bibbins,  T.  E 160  27  133 

Knoche.  G.   A L67  54  113 


AFTER  THE  BATTLE.     RESTING  ON  THE  STEPS  OF  THE  HOTEL  DEL  MONTE. 


Angeles  to  reach  the  battle  field  on  time,  the  actual  starters 
numbered  thirteen. 

In  view  of  the  fact  that  a  number  of  the  players  had 
had  no  previous  experience  in  playing  the  game,  the  work  of 
the  handicapping  committee  was  lamely  a  matter  of  guess 
work  which  threw  an  air  of  uncertainty  about  the  result 
comparable  only  to  an  impenetrable  San  Francisco  fog. 

Play  started  promptly  at  10  o'clock  in  the  morning  and 
for  three  solid  hours  the  contest  raged.  Clods  of  earth  sailed 
through  the  air,  balls  with  various  colored  dots  were  lost, 
some  of  them  forever,  hands  were  blistered  and  curses  sup- 
pressed. After  it  was  all  over  and  the  smoke  cleared  away 
the  count  showed  that  \Y.  L.  Goodwin  of  San  Francisco  was 
the  winner,  with  A.  H.  Elliott  of  Oakland  a  close  second. 

The  trophy  was  a  handsome  cup  of  burnished  copper  with 
silver  handles  and  rim.  It  will  be  lettered  with  the  name  of 
the  winner,  who  will  hold  it  for  ninety  days,  after  which  it 
goes  to  the  winner  of  the  next  tournament. 


In  the  afternoon  another  contest  was  held,  which,  how- 
ever, was  without  any  incentive  in  the  way  of  a  prize  in 
which  Mr.  Goodwin  to  prove  his  claim  suceeeded  in  reducing 
his  score  and  gave  promise  of  golf  playing  ability  of  a  high 
order. 

Sunday  night  the  jobbers  dined  in  a  private  room  of  the 
hotel,  where,  seated  at  the  round  table,  the  trophy  was  trans- 
formed into  a  loving  cup  for  the  time  being,  and,  filled  to  the 
brim,  was  passed  and  repassed  while  toasts  to  the  winner  and 
remarkable  tales  of  what  might  have  been  filled  the  air. 

Mr.  H.  V.  Carter.  T.  E.  Burger,  and  Arthur  Ballard  of 
Los  Angeles  did  not  reach  Del  Monte  until  Sunday  night,  while 
the  Seattle  party  made  up  of  Mr.  E.  N.  Fobes,  P.  J.  Aaron,  and 
W.  S.  Brown  was  delayed  by  the  storms  in  Northern  Cali- 
fornia until  Monday.  It  was  unfortunate  that  circumstances 
made  it  impossible  for  them  to  be  in  attendance  at  the  tourna- 
ment and  dinner,  but  it  assured  a  full  attendance  at  the 
business  meeting  which  was  held  on  Monday. 
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Two  business  sessions  were  held  and  at  the  afternoon 
meeting  the  following  officers  were  fleeted  to  serve  during 
the  ensuing  year: 

Chairman      Andrew  Carrigan,  San  Francisco. 

Secretary— A.  II.  Elliott,  Oakland. 

cutive  Committee— C.  C.  Hillis,  San  Francisco. 

The  session  ended  Monday  eight,  the  members  from  the 
north  returning  to  San  Francisco  in  a  private  car  attached  to 
the  Los  Angeles  Bier. 


w.  L.  GOODWIN 
Winner  of  the  Del  Monte  Cup. 

Tic  presence  of  women  in  the  party  added  greatly  to  the 
success  of  the  meeting.  .Mis.  Andrew  Carrigan,  Mrs.  YV.  S. 
Berry,  Mis.  ('..  A.  Knoche,  Mrs.  F.  C.  Vaughen,  and  Mrs.  T.  10. 
Burger  taking  a  great  interest  in  the  field  sports  particularly. 

The  next  meeting  and  golf  tournament  will  lie  held  in 
about  ninety  days  and  will  he  of  annual  interest,  as  handicaps 
will  he  based  on  the  Del  Monte  record,  and  the  new  players 
will  undoubtedly  find  their  work  cut  out  for  them  in  their 
efforts  to  maintain  the  records  they  have  established 

Notes  of  the   Game. 

From    the    standpoint    of    actual    strokes,    1'.    H.    Coolid 
made  the   record    both   morning  and  afternoon.     His  morning 
score  was  105,  which  in  his  afternoon  play  he  cut  down  to  102. 

Andrew  Carrigan — "Saint  Andrew  of  the  Links" — tried 
hard  to  convince  the  handicapping  committee  that  they  had 
used  good  judgment  in  making  his  handicap  "plus  4,"  but 
failed. 

Fourteen  players  were  originally  scheduled  to  start,  but 
II.  V.  ('alter  of  Los  Angeles  failed  to  arrive  and  reduced  the 
number  to  thirteen.  It  is  somewhat  of  a  coincidence  that 
Mr.  Carter's  handicap  was  23. 

W.  I..  Goodwin,  winner  of  the  trophy,  had  R.  D.  Holabird 
for  a  playing  partner  and  won  the  match  with  a  set  of  clubs 
belonging  to  E.  M.  Scribner.  Proper  coaching  and  good  clubs 
will  sometimes  accomplish  wonders. 

Albert  H.  Elliott,  who  holds  the  ping  pong  record,  explains 
his  loss  of  the  match  by  the  fact  that  he  played  the  first  four 
holes  with  the  wrong  end  of  the  club.  After  this  defect  in 
his  playing  was  corrected  he  made  wonderful  strides  and 
evolved  a  system  of  play  that  is  unbeatable — providing  the 
handicap  is  large  enough. 

During  the  business  session  Monday  afternoon,  F.  C. 
of  the  Schenectady  office  of  the  General  Electric 
Company  ami  E.  ,M.  Scribner  played  an  IS  hole  match  which 
Mr.  Vaughen  won,  four  down.  .Mr.  Scribner  feels  that  his 
being  beaten  was  owing  entirely  to  his  lack  of  direction  and 
failure  in  secure  distance. 


SUCCESSFUL  RESULTS  WITH  BRIQUETTED  COAL. 
A  bulletin  on  the  comparative  tests  of  run-of-mine  and 
briquetted  coal  on  locomotives  and  on  a  torpedo  boat  will 
be  issued  within  the  next  two  weeks  by  the  Technologic 
Branch  of  the  U.  s.  Geological  Survey.  The  author  of  the 
bulletin,  W.  F  M.  (loss,  consulting  engineer  of  briquet  tests, 
gives  the  results  oi   the  tests  in  the  following  words: 

1.  The  briquets  made  on  the  Government's  machines 
bavi     well   withstood   exposure   to  the  weather  and  have  suf- 

1  but   little  deterioration  from  handling. 

2.  In  till  classes  of  service  involved  by  the  experiments. 
the  use  of  brique  s  in  the  place  of  natural  coal  appears  to 
have  increased  the  evaporative  efficiency  of  the  boilers  tested. 

3.  Tiie  smoke  produced  has  in  no  test  been  more  dense 
with    the  briquets   than    with   coal;    on  the  contrary,   in   most 

the   smoke   density    is   said   to   have   been     less     when 
briquets  were  used. 

4.  The  use  of  briquets  increases  the  facility  with 
which  an  even  lire  over  the  whole  area  of  the  grate  may  be 
maintained. 

5.  In  locomotive  service  the  substitution  of  briquets  for 
coal  has   resul  ed    in   a   marked   increase   in  efficiency,  in   an 

,i  boiler  capacity,  and  in  a  decrease  in  the  production 
of  smoke.  It  has  been  especallj  noted  that  careful  firing 
of  briquets  at  terminals  is  effi  ctive  in  diminishing  the  amount 
of  smoke  produced 

6.  in  torpedo-boat  service  the  substitution  of  briquets  for 
coal  improves  the  evaporative  efficiency  of  the  boiler,  li  does 
,,,,!  appear  to  have  affected  favorably  or  otherwise  the 
amount  of  smoke  produced.  The  briquets  used  in  this  series 
of  tes  "i  a  form  requiring  considerable  bunker  ca- 
pacity lor  their  storage,  but  as  the  form  of  the  briquet  is  a 
detail  entirelj  within  control,  tins  objection  need  not  apply  to 
;li.    use  of  the  briquets  in  actual  service. 

The  binding  material  in  all  the  briquettes  was  water- 
gas  pitch.  This  material  was  furnished  at  the  briquetting 
of  the  United  States  Geological  Survey,  in  Si.  Louis. 
,,i  $9  per  ion,  or  0  15  ecu's  per  pound.  The  least  amount 
of  binding  material  that  would  make  perfect  briquets  was 
found  to  be  5  per  cent  of  the  weight  of  the  coal.  The  cost 
of  the  binder  in  one  ton  of  the  5  per  cent  briquets  was 
therefore  45  cents. 

The  results  of  the  tests  justify  the  following  conclusions: 

;n        The   evaporation    per   pound   of  fuel  is  greater  for 

the   briquetted    Lloydeli    coal    than    for   the   same   coal   in    its 

natural    state.      This    advantage    is    maintained    at    all    rates 

of  evaporation. 

(h)  The  capacity  of  the  boiler  is  considerably  increased 
by  the  use  of  briquetted  coal. 

to  Briquetting  appears  to  have  little  effect  in  reducing 
the  quantity  of  cinders  and  sparks;  the  calorific  value  of  these, 
however,  is  not  so  high  in  the  briquetted  as  in  the  natural 
fuel. 

id  i  The  density  of  the  smoke  with  the  briquetted  coal 
is  much  less  than  with  the  natural  coal. 

(i  i  The  percentage  of  hinder  in  the  briquet  has  little 
influence  on  smoke  density. 

Ifi  The  percentage  of  binder  for  the  range  tested  ap- 
pears to  have  little  or  no  influence  on  the  evaporative  ef- 
ficiency. 

igi  The  expense  of  briquetting  under  the  conditions  of 
the  experiments  adds  about  ?1  per  ton  to  the  price  of  the  fuel, 
an  amount  which  dn.s  no!  seem  to  be  warranted  by  the  re- 
sulting  increase   in    evaporative    efficiency. 

(h)  With  careful  firing,  the  briquets  can  be  used  at 
terminals  with  a  considerable  decrease  in  smoke. 

(ii  Hi,,  briquets  appear  to  withstand  well  exposure  to 
the  weather,  ami   suffer  little  detorioration  from  handling. 
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NEW    BUILDING   OF  THE    FOBES   SUPPLY   COMPANY. 

The  Fobes  Supply  Company  of  Seattle  and 
Portland  recently  reached  the  point 
where  they  found  their  business  out- 
growing their  old  quarters  and  being 
unable  to  find  a  satisfactory  building  in 
the  rapidly  growing  city  of  Seattle  were 
compelled  to  erect  a  five  story  structure 
for  their  own  occupancy. 
The  Fobes  building  on  First  avenue  South,  Seattle,  is 
one  of  the  best   examples  of  modern   concrete   and   fireproof 


Chicago,  .Minneapolis  i-  SI.  Paul  R.  R.,  one  engine  for  railroad 
shop  plant.  T.  A.  Gillespie  Company,  contractors,  one  engine 
for  construction  work.  Black  Hills  Traction  Company,  Dead- 
wood,   S.   D.,   one  engine   for  railway   power   plant. 


The    building    occupies    a    ground 


construction  in  the  city. 
space  45x150  feet,  and  has 
been  completed  to  five 
stories  and  basement,  al- 
though designed  to  be 
eight  stories  high  when 
finished.  The  final  area 
will  be  54,000  square  feet. 

The  building  is  as  fire- 
proof as  it  can  be  made. 
There  is  not  a  piece  of 
wood  in  its  walls,  beams 
or  floors.  The  openings 
are  protected  by  Kinnear 
rolling  steel  doors,  also 
Standard  doors;  while  the 
windows  are  of  wire  glass. 

The  roof  is  covered  with 
P.  &  B.  standard  roofing; 
the  walls  are  coated  with 
Pabco  damp  proof  com- 
pound and  the  elevator 
made  water  tight  witli 
Malthoid  and  canvas. 

The  front  on  First  ave- 
nue is  finished  in  pebble 
dash  and  Moravian  tile. 
This  is  the  only  building 
in  Seattle  having  this 
combination  of  finish  on 
solid  concrete. 

The  Fobes  Supply  Com- 
pany, dealers  in  electrical 
machinery  and  supplies  of 
all  kinds,  own  and  use  the 
major  portion  of  the  build- 
ing. It  is  also  the  new  home  of  the  Paraffine  Paint  Company, 
W.  L.  Rhoades,  Northwestern  managei 

Two  freight  elevators  in  the  rear  and  one  passenger 
elevator  conveniently  located  in  the  front  furnish  quick  trans- 
portation to  the  upper  floors. 

The  Fobes  Supply  Company  are  now  comfortably  installed 
in  their  new  building  and  in  position  to  maintain  their  estab- 
lished reputation  for  good  servce. 


WESTINGHOUSE  STEAM  ENGINES. 
While  there  have  been  important  power  extensions  in  tur- 
bine equipment,  the  steam  engine  business  of  the  Westing- 
house  Machine  Company  has  been  fairly  active.  Some  of  the 
contracts  recorded  in  the  last  few  months  are  as  follows: 
Byron  Jackson  Iron  Works,  San  Francisco,  Cal„  three  com- 
pound engines  for  centrifugal  pump  drive.  Kentucky  State 
Hospital,  Frankfort,  Ky.,  three  compound  engines  for  central 
light,  heat  and  power  plant.  Central  Islip  Hospital,  Central 
Islip,  L.  I.,  two  engines,  and  The  Johns  Hopkins  Hospital, 
Baltimore,    Md..    three    engines,    both     for     isolated     plants. 


PACIFIC     ELECTRIC     HEATING    COMPANY    AT    CHICAGO 
ELECTRIC    SHOW. 

The  exhibit  of  the  Pacific  Electric  Heating  Company  of 
Ontario,  California,  at  the  Electrical  Show  held  in  Chicago 
(lining  the  past  week  was  in  charge  of  Mr.  H.  F.  Holland, 
manager  of  the  Chicago  branch.  The  principal  feature  of  the 
exhibit   was  the  new  automatic  cutout  iron.     This  iron  is  an 

entirely  new  departure  of 
anything  heretofore  pro- 
duced in  the  way  of  elec- 
trically heated  sad  irons. 
This  automatic  cutout  at- 
tachment is  a  mechanical 
device,  and  is  in  no  way 
operated  or  influenced  by 
a  thermostat.  It  is  built 
into  the  iron  and  so  con- 
structed it'  the  iron  is  left 
in  circuit  without  being 
used,  whenever  the  iron 
i  aches  a  point  above  the 
working  temperature,  a 
spring  is  released  which 
throws  the  iron  switcli 
plug  entirely  off  of  the 
iron,  and  this  plug  may 
not  again  be  inserted  un- 
til the  temperature  has 
lowered  enough  to  set  the 
mechanism,  when  the 
spring  will  again  engage, 
and  this  operation  will  be 
indefinitely  repeated,  thus 
entirely  eliminating  any 
possibility  of  the  iron 
causing  a  fire,  as  it  is 
impossible  for  the  current 
to  reach  the  iron  without 
the  spring  being  reset  and 
the  iron  plug  again  at- 
tached. 

FOBES   BUILDING,   SEATTLE  ,,-,,.  ,  t- 

Besides  these  automatic 
cutout  irons,  there  was  a.  large  exhibit  of  their  standard 
famous  Hot  Point  iron.  The  most  distinctive  feature  of  this 
iron  is  the  fact  that  two  heating  elements  are  used  and  are 
placed  in  the  iron  in  such  a  manner  as  to  deliver  a  sufficient 
amount  of  heat  directly  into  the  front  of  the  iron  to  maintain 
a  working  temperature  tit  the  point  when  the  iron  is  in  actual 
service.  It  will  be  readily  seen  that  the  demand  for  heat  in 
the  point  of  any  laundry  iron  is  so  much  greater  than  the 
demand  upon  any  other  part  of  the  working  surface,  that  it 
is  necessary,  in  order  to  maintain  an  even  working  tempera 
Hue  ;ill  over  the  face  of  the  iron,  to  deliver  considerably  more 
heal  to  the  point  than  to  the  balance  of  the  iron.  To  the 
above  well  known  construction  a  number  of  new  features 
tire  included  in  the  1909  model,  among  which  are  the  fol- 
lowing: 

Heretofore,  the  heating  elements  in  this  iron  have  been 
helil  in  place  by  riveting  the  metal  in  the  corners  of  the  iron 
over  the  heater  core  projections  extending  into  the  corners. 
Hereafter  the  same  contact  will  be  maintained  with  the 
corners  of  the  iron,  but  the  elements  will  be  held  in  place  by 
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FUSES    AND    FU9E8. 
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the  specified  overload,  without  getting  too  hot.    On  shorl  cii 
ipen  Immedlatelj    without  Hash  or  undue  noise, 
and  show  no  tendency  to  hold  an  arc.    n  musl  no    deteriorate 
iioni  continued  use  ai  iis  rated  load,  nor  be  seriously  affected 
bj   extei  ii. ii  variations  In  temperature. 

These  necessarj  f  are  Ingeniously  secured  in  thi    D 

fi  \\ .  fuses  bj  the  use  of  their  original  patented  interior  con 
st ruction,  which  completelj  satisfies  the  requirements  of  the 
mosl  i  \  Ice      The  smaller  fusi  coi      ructed  with 

the  air  drum,  a  patented  device,  which  enables  the  overload 
blowing  time  of  the   fuse  to   be   predetermined   with   a   high 


of  accuracy.  By  its  means  the  time  element  of  the 
fuse  can  be  carefully  adjusted  to  suit  the  service  for  which  the 
fuse  is  to  be  used  and  this  is  most  important  in  the  pro- 
tect ion  of  air  governors,  controllers,  heating  and  lighting 
circuits. 

In  the  larger  D.  £  W.  fuses  are  used  the  patented  multiple- 
strip  and  cylinder  links,  which,  exposing  as  they  do  the  maxi- 
mum sun  adiation  to  the  filling,  enable  the  volume 
Of  metal  to  be  reduced  near!:  ow  thai  of  the  ordinary 
strip  liuks.     This  decrease  in  the  amount  of  metal  is  of  the 
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EXH1BIT  OF  THE  CITLER-HA  V  MER    MANUFACTU" 
COMPANY  CHICAGO  ELECTRICAL  SHOW. 

The   exhibit   of  imer   Mai  tng  Com- 

of    Milwaukee,    is 
push-button  switches  and  £■ 

if  motor  starters  and  speed  regulators  are  show 
own  booth 
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ufacturers and  mo  or  o 

ince  to  the  Cutler-Hammer  booth  is  a  la 
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ism  can  ie   mamn. 

button  a  row  of  incandescent  lamps  flash  their  rays  onto  a 
at  the  back  of  the  booth. 

Numerous   lamps   and   el»r  :n  the  booth 

to  illustrate  "he   practical   applicat:  :tler-Ham- 

mer   push-button   specia 

Push-button  porcelain  lamp  sockets  are  shown  in  con- 
nection with  tungsten  lamps,  the  operation  of  the  push-button 
lighting  the  lamp  wthout  tilting  it  or  jarring  the  delicate  fila- 
ment. 

A  two-circuit  pendent  switch  is  shown  in  connection  with 
an  18-lamp  electrolier,  one  button  controlling  six  lamps  and 
the  other  twelve,  thus  making  it  possible  to  obtain  by  means 
of  a  single  switch  three  degrees  of  illumination — six.  twelve 
or  eighteen  lamps,  the  full  candlepower  of  the  electrolier  be- 
ir.g  obtained  by  pressing  both  buttons.  This  same  two-cir- 
cuit switch  is  also  shown  in  connection  with  an  electric  fan 
and  lamp,  each  being  separately  controlled  by  different  but- 
tons of  '.he  same  pendent  switch. 

Sevt-ral   new   devices   are   also   shown,   among   these    be- 
ing a  flush  switch  which  will  be  shortly  placed  on  the  mar- 
ket.   This  switch  has  the  same  simple  mechanism  as  the  other 
devices,   the   elimination   of   a    multiplicity   of   parts   en. 
the  manufacturers  to  meet  the  modern  demand  for  a  really 
shallow  flush  switch.     Electric  candelabra  equipped  with  tiny 
push-   button   switches   are   also   exhibited   and   a   numl 
photographs  and  colored  drawings  illustrating  various   a 
cations  of  Cutler-Hammer  push-button  specialties  add  to  the 
attractiveness  of  this  booth. 

Representatives  in  attendance  were:  R.  M.  Van  Vleet.  R.  I 
Phillips.  Horace  L.  Dawson.  Chas.  J.  Klein.  H.   P.  Ji 


TURBINE   BUSINESS. 
The  Westinghouse  Machine  Company  reports  good  prog- 
ress during  recent  months  in  the  steam  turbine  business  de- 
spite the  general  depression  existing  in  the  machinery  mar- 
ket.    While    business   has    been    considerablv   below   normal. 
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insulation,   particularly   in   .  mtry.     It    is   si 

all   troubles  usually   occurring  with   fog.     This  in- 
insulation    is    the   invention   of   Mr.    I-  W      S     nor,   ol 

tical  experience  with  the  Postal 
Telegraph  Co.  showed  him  its  necessity.  It  is  to  be  manu- 
factured  by   the  Brookfield   Glass   Co.,   of   New    York   City. 
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ILLUMINATION. 
PASADENA,    CAL— The   City    Council    ha  d    the 

:     Electric   Companj    to   sell   its    plant    for 
$250  0i  iparations  to  call  a  bond  el< 

for  $  i  50, i"  be  de\  oted  to  the  < 

of  ih«'  municipal  lighting  plant. 

iVELL,  N.  M. — At  a  recent   i  ting  of  tl 

ni  Roswell,  the  advisability  of  the  city  owning  ii 
mc  light   plant   was  discussed  and  ii    was  decided  that  a 
petition   will   be  presented  to  the  Citj    Council,  asking  for  a 
bond  issue  in  the  sum  of  $iv  I 

FRESNO,   CALv-Manager    VVishon    ol    thi     I  Light 

and  Power  Company  states  that   preparations  are  bi 
by   the  company   to   develop   its   system    for   the   distribution 
of  power  to  the  towns  ol  Clovis,  Sanger  and  Lemoore. 

OROVILLE,  CAL. — Continued  heav;  i        ed  the  new 

dam  of  the  Oro  Light  and  Power  at   Philbrook  Val- 

ley  to   burst   last    week,   releasing   a  I  y    million 

cubic  feet  of  w : 

EUREKA,  CAL.  -As  a  result  of  the  very  high  water  in 
Eel  river  the  town  of  Ferndale  in  Northern  California  has 
been  without  light  for  a  number  of  days.  The  storm  caused 
the  fall  of  the  heavy  cables  of  the   North    Mi  Power 

Company,  entailing  a  loss  of  several  thousand  dollars 

HEALDSBURG,    CAL.— Se  Is    will   be    received    to 

February  1st  by  the  Hoard  of  Trustees  to  build  an  addition 
to  the  power  house  at  Gird  ranch. 

MADERA.  CAL.— W.  H.  Parker,  who.  with  C.  E.  Trink, 
wishes  to  erect  and  maintain  a  gas  plant  in  this  city,  an- 
nounces that  l'^5  of  the  necessary  300  applicants  for  gas 
have  been  received.  The  plant  is  expected  to  be  in  operation 
early  next  summer. 

MESA.  ARIZONA.— The  South  Sid  Gas  Company  has 
been   granted   a   franchise   to  gas    plant 

in  this  place. 

ST.   HELENA.  CAL. — Henry   Brown  has  I   an 

electric  lighting  franchise  for  a  term  of  fift 

OGDEN.  UTAH  — Word  has  been  received  by  Secretary 
Reynolds  of  the  Weber  Club  to  the  effect  that  Henry  L.  Lee. 
the  engineer  who  recently  investigated  the  outlook  for  a  gas 
plant  in  this  city,  has  reported  very  favorably  to  the  New 
York  Company  which  holds  the  franchise  for  a  new  gas  sys- 
tem in  Ogden. 

OS  ANGELES,  CAL. —  Rumors  arc  prevalent  to  the 
effect  that  the  electric  light,  power  and  gas  interests  of  South- 
ern California  are  to  amalgamate,  it  having  been  stated  late 
last  week  that  only  a  few  minor  details  in  the  plan  remain 
to  be  worked  out.  It  is  stated  that  the  financial  formula-  in 
the  premises  are  already  written,  with  the  Edison  Electric 
Company  and  the  Huntington-Kerckhoff  interests  each 
equally  affected,  the  Los  Angeles  Gas  &  Electric  Company  to 
have  about  half  the  interest  of  the  two  former  concerns 
an  amalgamation,  if  consummated,  will  mean  a  holding  com- 
pany with  a  capital  of  about  $50,000,000. 

ST.  HELENA,  CAL. — Henry  Brown  has  been  granted  a 
franchise  to  erect  poles,  wires  and  appliances  for  the  distri- 
bution of  electric  power  for  light,  heat  and  power  to  the  town 
of  St.    Helena. 


TRANSPORTATION. 

FRESNO,  CAL— It  is  expected  that  the  survey  of  the  pro- 

:  electric  line  between  Fresno  and  Hanford  will  be  begun 

within  a  week  and  that  work   of  construction  will  be  begun 

by   February   1st.     A  large  supply  station  is  being  erected  in 


Fresno   when-   the   supplies   for  the  road   are   to   be  stored   as 
thej   arrive  from  the  East. 

NAPA,  CAL.— M.  C.  Gintean  of  Los  Angeles,  has  been  cho- 
sen as  traffic  managi  I  ol  the  San  Francisco.  Vallejo  and  Xapa 
Valley  Eli  i  ad,  to  succeed  L.  ,1.  Perry,  who  resigned 
"ii  the  first  ol  this  month.  The  new  manager  is  already  in 
chat  ge. 

RENO,    NEVADA.— The    fact    that    the    Reno    Interurban 

!  i  and   that   the  Nevada  Transit 

Companj    is  now  running  on   the  interurban   tracks  has  given 

ved  life  to  the  report  that  the  transit  company  1ms  bought 

the  interests  of  the  interurban  system.    Various  reports  are 

made   In    officials   of   both   companies   in   denial   of  an.\    deal   of 
this  nature 

SAX  JOSE,  CAL.— Tin-  San  Jose  Traction  Company  has 
applied  to  the  Citj  Council  for  a  franchise  for  the  construction 
i  railroad.  The  application  has  been  taken  under 
consideration  by  the  Council. 

BERKELEY,  CAL— This  city  will  have  electric  cars  run- 
ning on  ike  tracks  of  the  Southern  Pacific  Company,  accord- 
ing to  Assistant  Genera]  Manage!  Scot  .  who  has  charge  of 
the  conversion  of  the  company's  steam  roads  to  electric. 
Where  the  road  requin  tracks  through  the  Berjcelej 

eets  will  be  widened  lour  feet  in  order  to  gain 
in roadway. 

PASADENA,  CAL— Horace  M.  Dobbins  states  that  con- 
struction  on  the  new  lim  ■    •  a  this  city  and  Los  Ang 

will   begin  next   summer. 

l.i  is  ANGELES,  CAL.— As  a  result  of  the  transfer  ol  title 
of  the  old  Cycleway  right-of-waj  between  Pasadena  and  Los 
Angeles,  which  was  made  to  the  Pasadena  Rapid  Transit 
Company,  a  rumor  is  getting  about  that  the  air-line  between 
the  p.m.  cities  is  allied  with  the  Los  Angeles  Pacific  Railway 
Company. 

STOCKTON.  CAL— .Morris  L.  Brackett  has  secured  rights 
of  way  from  Modesto  to  Riverbauk  for  the  San  Joaquin  Val- 

Electric  Railwaj  Company  He  has  obtained  similar  con- 
for  this  mad  from  Stockton  to  Modesto.  Work  on 
the  road  from  Stockton  to  Modesto  will  commence  imme- 
diately. 

WILMINGTON.  CAL— The  Pacific  Electric  Railroad  Com- 
pany has  begun  work  on  its  line  between  Wilmington  and 
San  Pedro.  The  franchise  was  granted  two  years  ago  and 
the  company  has  but  two  months  in   which  to  complete  the 

line. 

SANTA  BARBARA.  CAL— The  Santa  Barbara  Consoli- 
dated Railroad  Company  has  been  granted  a  franchise  for  a 
street  railway  along  Bath  street. 

SACRAMENTO.  CAL.— The  Board  of  Trustees  is  ready  to 
grant  franchises  to  the  Northern  Electric  and  Central  Trac- 
tion roads  to  construct  their  lines  through  this  city  to  the 
wa'er  front.     The  franchises  are  being  prepared. 

SALT  LAKE  CITY.  UTAH.— President  Simon  Bam- 
berger of  the  Salt  Lake  &  Ogden  Railroad  has  gone  East  to 
close  the  contracts  for  the  installing  of  electric  power  on 
that    road    between    this   city   and    Ogden. 

FRESNO.  CAL. — Ground  will  be  broken  for  the  Fresno 
Hanford   Interurban   Railway  by   February   1st.   and   the   road 
will  probably  be  in  operation  by  July  1st.     The  road  is  to  be 
constructed  at  a  cost  of  $1,000,000. 

I.i  )S  ANGELES,  CAL— H.  F.  Vollmer  has  petitioned 
the  City  Council  to  offer  for  sale  a  twenty-one-year  franchise 

for  an   electric   street   railway   line   mi    Fifty-fourth   Street,   the 
line   to   be  an   extension   of  the   Hoover  Street  line. 
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LOS  AXGELES,  CAL.— Sealed  bids  will  be  received  by 
the  Supervisors  up  to  January  18th  for  the  sale  of  an  electric 
street  railway  franchise  for  a  line  along  Washington  Street. 

SALT  LAKE  CITY,  UTAH.— Plans  for  the  installment 
of  electric  equipment  on  the  Salt  Lake  and  Los  Angeles 
Railroad  will  In-  considered  by  the  directors  on  January  12th, 
the  meeting  to  be  held  in  this  city.  According  to  estimates 
the  cost  of  equipping  the  road  with  electricity  would  be  near 
$300,000.  Should  the  improvement  be  undertaken  it  is  said 
the  work   would  be  completed  by  July  of  this  year. 

OAKLAND,  CAL. — New  mechanical  equipment  has 
been  installed  on  all  controlling  cars  of  the  Key  Route  trains, 
making  it  impossible  for  a  sleeping  or  dead  motorman  to 
operate  the  train.  With  the  new  automatic  apparatus,  the 
motorman  must  constantly  keep  his  finger  pressing  the 
button  that  controls  the  brakes  of  the  train.  When  the 
pressure  is  relieved  the  air  brakes  become    sel 

CHIHUAHUA,    MEX.— The    local    electric      street     car 
company   began    the   putting  out    of    rails   and    materials    this 
week  to  be  used  in  the  extension  of  its  road  out  the  A\ 
Zarco. 

GOLDFIELD,  NEV.- — Active  work  was  commenced  this 
week   upon    the    construction    of   an    electric    line   to    cm 
Goldfield    with    Columbia   and    Diamondfield. 

LOS  AXGELES.  CAL. — A  company  bas  been  formed  and 
a  line  between  this  city  and  Pasadena  will  be  built.  It  is 
to  be  an  elevated  line,  with  steel  coacb<  s  and  with  the 
third-rail  electrical  equipment. 

RENO,  NEV.— S.  M.  Wheeler  an, I  Charles  Burke  will  be- 
gin work  on  the  construction  of  a  streel  railway  line  from 
the  Southern  Pacific  depot  into  the  southeastern  end  "f  the 
city. 


PASADENA,  CAL.— Plans  for  the  completion  of  the 
municipal  lighting  plant  calling  for  a  bond  election  of  $15o,<  en. 
have  been  presented  to  the  City  Council  by  C.  W.  Koiner. 
The  plans  also  call  for  the  purchase  of  the  overhead  distrib- 
uting system  of  the  Edison  Electric  Company,  the  competitor 
of  the  municipal  plant. 


FINANCIAL. 
RED  BLUFF,  CAL.— In  the  suit  of  W.  H.  Gurnsej   to  re- 
strain   the    Northern   California   Power   Company    from    main- 
taining a   power  line  along  a  public  highway   over  his   lands. 
Judge  Ellison  has  rendered  a  decision  in  favor  oi   the  plaintiff. 

SAX  FRANCISCO,  CAL.— An  official  of  th^  Northern  Cal- 
ifornia Power  Company  states  tha  anual  showing  will 
amount    to  about    $30,000   net   earnings,  of  which   $10,000   will 

go  into  dividends  and  $20, to  surplns.     The  compan 

pects  i"  double  its  oul  put  by  July  1st. 

REDLANDS,  CAL— A  report  of  the  Heme  Gas  &  Elec- 
tric Company  shows  a  gain  of  78,1 k.  w.  ol  electricity  during 

December.   1908,   over   the  same  month   in    1907,   the   electric 

business  of  190S  almost  trebling  that  of   1907.     The  gain  was 
made   largely   on    power.     With   the    numerous   contract 
pumping  to   be   tilled  this  year  the  capacity  of  the   plant    will 

he  taxed.     The  increase  in  gas  output   for  phis  was  2, ,000 

:  ius  year. 
MODESTO,  CAL.— A  bond  election  is  to  be  held  in  this 
city    and    among   other   improvements   to    !»■    considered    will 
be  the  issuance  of  bonds  in  the  sum  of  $15,000  for  the  exten- 
sion of  the  water  mains. 

SAX    FRAXCISCO,   CAL.— For 
1908,  the  gross  earnings  of  tin-  United  Railroads  of  San  Fran- 

i  amounted   t<  i  $609,042,  an  in  .   •   ■■   . 

pared    with    October,    L907      The    gross    earnings    for   the   ten 
months   ending    I  tctober   31st   amounted    I  143,  an   in- 

crease of  $1,865,246  over  thosi  -ponding  peri 

1907       ["he  nel   earnings  for  October  increased  $141,450 
October  of   1901 

MADERA.  CAL. — An  election  will  be  held  •in  January 
7th.  to  vote  on  the  proposition  of  issuing  bonds  in  the  amount 
of  $25,000,  $18,000  to  be  used  in  the  purchase  of  a  - 
system,  and  $7;000  for  the  acquisition  of  necessary  exten- 
sion-; to  the  system,  and  $50,000  for  the  construction  of  a 
municipal    waters   irks 


INCORPORATIONS. 

LOS  AXGELES.  CAL.— The  Hamilton  Oil  &  Gas  Co., 
with  a  capital  stock  of  Slue. i.  has  been  incorporated  here. 

SAX  LUIS  OBISPt  I,  C  \L— The  Xorth  Alamo  Oil  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of  $ 

The  directors  are  C      \     Clams,  Thomas  Preisker.  W.  C. 

I  lakley,  C.  L.  Preisker,  and  C.  W.  Smith. 

HAXFORD,  CAL.— The  Carrie  Nation  Oil  Company  has 
been  incorporated  in  this  city  with  a  capital  stock  of  $25,000, 
by  L.  H.  Byron,  J.  H.  Freer.  A.  J.  Whitesides,  A.  B.  Buckner, 
and  F.  P.  McAdam. 

LOS    ANGELES,    CAP— The    Standard   Gas   and    Electric 

Fixture  Company  has  1 n  incorporated  here  with  a  capital 

stock   of  $25,000   by    L.   C.   Cook,   E.   B.   Armstrong  and   C.   E. 
Montgomery. 

BAKERSFIELD,  CAL— The  North  McKittrick  Oil  Com- 
pany has  been  incorporated  in  this  city  with  a  capital  stock  of 

The  directors  are,  J.  T.  Jacobson,  E.  J.  Sullivan.  F. 

Hall.  E.  H.  While  and   W    B.  Beaizley. 

BAKERSFIELD,  CAL— The  Kern  Midway  Water  Com- 
pany has  been  incorporated  by  J.  H.  Sheridan.  J.  M.  Dunn, 
F.  M.  Worthington,  S    V    West  and  T.  M.  Young. 

HANFORD,    CAL— The    Pno   Oil   Company   with    a   capital 
been  incorporated  here  by  W.  C.  Reilly, 
K    I.    Peeler,  E.    \.  Webb,   \.  i:    W.-bb  and  E.  W.  Robinson. 

FRESNO,    CAP— The    Nevada    Petroleum    Company    has 

incorporated   here  with  a  capital  stock  of  $l.i by 

M.  L.  Requa,  F.  W.  Bradley,  J.  S.  Wallace,  A.  C.  H.  Fletcher 
and  C.   A.   Norris. 

PRESCOTT,    ARIZONA.— The    Yacapai    Water    Company 

has   bi  irporated   with  a  capital  stock  of  $50, The 

a ".  .1.  Mulvenon,  M.  B.  Hazeltine  and  Thomas 
c.  Job. 

BAKERSFIELD,  CAP— The  Bed  Rock  Oil  Company  has 
bet  ii  incorporated  in  this  city  with  a  capital  stock  of  $50,000 

I  T.  Dyer.  .Mrs.  Mable  H.  Dyer,  O.  G.  Myers.  Mrs.  M. 
P.   Myt  rs  and   W.   L.   Poland. 

BAKERSFIELD,   CAP.— The   Arica    Oil    Compan;.    has   in- 

orated  here,  capital  stock  of  $500,000,  by  G.  Sheridan.  W. 
A.  Sloan,  R.  T.  Fisher,  L.  E.  Westrich,  L.  E.  Westrich  and 
W.    E.    Buck. 

PASADENA.    CAL.— The    Pasadena    Rapid    Transit    Com- 
pany has  been  organized  in  Pasadena  with  a  capital  stock  of 
1,000  '  W.   H.   Smith,   E.   J.   Sheehan.   D. 

'  irter  and   Mr.   Dobbins. 

SANTA    AXA.   CAL— The   Coyote   Hills   Oil   Company   has 

incorporated   with  a  capital  stock   of  $900, by   C.  V. 

Hall.   John    Sharp   and   others. 

SAX  FRANCISCO,  CAL— The  Templor  McKittrick  Oil 
Company   has  orporated   in   this   city    with   a   capital 

I     1!     Hol  P.    A.   Anderson.   W. 

N.  Howes.  X.  F.  Nelson  and  J.   W    Jordan. 

'NGELES,   CAP— The  Gas     Operating     and     Con- 
strue ion   Co.   has  been   incorporated   with   a    capital    stock  of 
y  G.  R.  Moffet,  J.  W.  Nottingham  and  C.  S.  S.  Forney. 
LOS   AXGELES.    CAL— The    Tidewater    Crude    Oil    Com- 
pany, with  a  capital  stock  of  $3, ,000,  has  been  incorporated 

by  W.  E.,  Donaghoe,  L.  O'Neal.  R.  H.  Burton.  W.  O.  Emerson, 
W.   M.   Hiatt.  B.  K.  O'Xeal  and  F.  L.  Emerson. 

LOS   AXGELES,   CAL.— The  La   Costa   Oil    Company   has 
incorporated  in  this  city  with  a  capital  stock  of  $1,000, 
b     R    i    Blair,  G.  E   Banks  and  J.  W.  Whitham. 
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TRANSMISSION. 
PHOENIX,  ARIZONA.— Engineer  L.  C.  Hill  states  that 
<mi  h.  p.  can  be  relied  upon  in  the  Salt  River  reclamation 
project.  A  total  of  nine  plants  will  be  constructed  to  supply 
this  amount  and  will  constitute  a  chain  between  Roosevelt 
and  Phoenix.  Plants  1,  5  and  9  will  comprise  the  initial  supply 
of    power. 

YKF.KA.  CAL. — By  extending  its  line  from  Montague  to 
Dunsmuir  the  Siskiyou  Electric  Eight  and  Power  Company 
will  be  enabled  to  furnish  power  and  light  to  live  more 
towns  in  Northern  California.  Work  has  already  commenced 
and  the  company  expects  to  finish  the  extension  by  June  1st. 
The  mines  of  the  Klamath  river  section  will  be  supplied 
with  power  through  seven  miles  of  the  new  line.  Gazelle, 
Edgewood,  Weed,  Sisson  and  Shasta  Springs  will  be  served 
through  "he  new  extension. 

SOXORA,    CAL.— X.    Spaulding    has       appropriate,!    .",. 

inches  of  water  to  be  used  in  the  generation  of  electrical 
power  for  general  purposes. 

SANDPOINT,  IDA.— The  Pend  d'Oreille  Electric  Com- 
pany, the  controlling  interest  in  which  is  owned  by  Jerome 
L.  Drumheller  of  Spokane,  is  to  be  bought  by  a  group  of 
Chicago  capitalists  who  have  become  interested  with  Mr. 
Drumheller  in  the  development  of  the  power  site-  on  the 
Moyea   River. 

PORTLAND,  ORE— A.  B.  Crosman,  tenth  floor  Board 
of  Trade  Building,  is  one  of  the  Portland  Water  Power  & 
Electric  Transmission  Company,  recently  incorporated  He 
states  that  the  purpose  of  the  company  i-  to  appropriate  the 
waters  of  the  Clackamas  River  for  the  purpose  of  generating 
power  and  electric  power.  Twenty-five  thousand  horsepower 
will  be  developed.  Machinery  for  the  above  has  not  been 
contracted  for  as  yet.  \V.  H.  Hurlburt,  Board  of  Trade,  is  the 
active  head  of  the  company. 


OIL. 
SAX  FRAXCISCO.  CAL.— The  Supreme  Court  has  re- 
versed the  decision  of  the  lower  court  in  favor  of  the  plaintiff 
in  the  case  of  the  Graciosa  Oil  Company  against  the  County 
of  Santa  Barbara.  The  action  was  brought  to  recover  taxes 
assessed  to  the  oil  company,  and  which  had  been  paid  under 
protest. 

BAKERSFIELD,  CAL.— The  Mount  Diablo  Oil  Company 
has  commissioned  J.  W.  Brisco  to  sell  its  property  for  a  mil- 
lion dollars  in  round  figures.  Although  no  sale  has  been 
made,   it    is    reported   that   negotiations    are    pending. 

I'.AKERSFIELD,  CAL.— The  Alladdin  Oil  Company  has 
executed  a  lease  of  its  land  to  E.  W.  Preston  of  Fresno  County, 
for  a  term  of  20  years.  The  lease  provides  for  the  drilling 
of  at  least  five  wells  to  a  depth  of  not  less  than  2,950  feet 
and  reserves  a  quarter  royalty  to  the  lessor,  drilling  to  begin 
within  thirty  days. 

LOS  AXCELES.  CAL— Two  Companies  have  been  formed 
in  this  city  to  operate  on  concessions  of  Indian  lands  near 
Lender.  Wyoming.  One  concern  is  headed  by  M.  M.  Gilchrist, 
the  other  being  under  the   management   of  George   Mitchell. 

LOS  ANGELES,  CAL.— The  Union  Oil  Company's  annual 
meeting  will  be  held  on  the  third  Thursday  of  January  at 
Oleum.  Many  important  matters  will  be  taken  up  a"  this 
meeting. 

RIVERSIDE.  CAL— The  Elsinore  Oil  and  Gas  Company 
will  purchase  a  standard  drilling  deep  well  rig  with  a  ca- 
pacity of  4.000   feet. 

SAX  FRAXCISCO.  CAL.— S.  W.  Wilde,  an  oil  operator  of 
Bakersfield,  was  in  this  city  for  a  number  of  days  last  week. 

BILLIXGS.  MOXT.— William  Fitzhugh  and  F.  D.  Shields, 
of  California,  will  erect  a  refinery  to  treat  the  oil  from  the 
Garland  oil  fields.  It  is  estimated  that  $1,000,000  will  be  spent 
in  erecting  and   equipping  the   plant. 


BAKERSFIELD,  CAL.— The  Dayton  Oil  Company's  prop- 
erty in  the  Midway  field  has  been  leased  to  a  party  of  San 
Francisco  oil  men,  the  principal  lesses  being  S.  L.  and  F.  L 
Lezinsky.  The  lease  is  for  twenty  years  and  one-sixth  royalty 
basis. 

SAX  FRAXCISCO.  CAL.— The  Standard  Oil  Company  is 
importing  foreign  oil  products  into  California  at  the  rate  of 
2,000,000  gallons  a  month.  The  Standard  exported  over  $2,000,- 
iii mi  worth  of  refined  petroleum  products  from  San  Francisco 
during  the  fiscal  year  1907  to  1908. 

I'.AKERSFIELD.  CAL.— The  Union  Oil  Company  has 
closed  negotioations  for  the  property  of  the  Sunset  Road  Oil 
Company   in  Sunset  and  Midway  fields. 

RHYOLITE,  NEV.— Prof.  T.  W.  Green,  representing 
an  Eastern  syndicate,  has  purchased  640  acres  of  oil  land 
from  Al  McCausIand  and  his  associates  According  to  reports 
from  this  field,  many  indication-  of  the  presence  of  oil  are 
to  be  found,  including  fossil  rock.  parafEne,  clay,  asphaltum 
and  shale.  For  fifteen  miles  along  the  railroad  between 
Rhyolite  and  Las  Vegas  the  ground  has  been  located,  and 
machinery  has  been  ordered  by  the  company  represented  by 

PHOENIX,  ARIZ.— The  Potomac  Oil  Company,  operat- 
ing at  Bakersfield.  Cal..  has  re-organized  and  at  a  recent 
meeting  here  the  following  directors  were  elected:  B.  M. 
Lovell  of  Los  Angeles.  Lafayette  E.  Pike  and  Joseph  P. 
Tuttle  of  Hartford,  Conn..  Edwin  H.  Clark  of  Litchfield. 
Conn.,  and  John   H.  Osgood  of   Bakersfield 

SANTA  BARBARA.  CAL— The  California  Liquid 
Asphalt  Company,  whose  refinery  ha-  been  operating  *  at 
Summerland  for  eight  years,  will  abandon  the  local  field  and 
move  its  plant  to  San   Luis  Obispo   County. 

Ids  ANGELES.  CAL.— The  Union  Oil  Company  has 
purchased  740  seres  in  the  Sherman  section  of  Los  Angeles 
field  Through  the  acquisition  of  this  property  the  Union 
Company  will  assume  control  of  the  Consolidated  Oil  Cor- 
poration. 


WATERWORKS. 

OAKLAXD,  CAL. — In  a  decision  handed  down  by  Judge 
Waste  last  week  it  was  intimated  that  the  Spring  Valley 
Water  Company  will  be  restrained  from  taking  artesian  water 
from  Pleasanton  Valley  and  delivering  it  to  the  consumers  of 
San  Francisco.  The  decision  was  given  in  suits  brought  by 
Pleasanton  Valley  ranchers,  who  claim  that  the  wells  sunk 
by  the  Spring  Valley  Company  have  caused  their  artesian 
wells  to  go  dry  and  in  that  way  ruining  their  crops 

LOS  AXGELES,  CAL.Sealed  bids  will  be  received  by  the 
Board  of  Public  Works  up  to  January  15th  for  furnishing 
the  city  with  steel  for  tunnel  forms. 

LOS  AXGELES.  CAL.— Sealed  bids  will  be  received  by  the 
the  office  of  the  City  Clerk  up  to  January  19th  for  furnish- 
ing galvanized  pipe  and  fittings  for  the  park  department  of 
the  city. 

SACRAMEXTO.  CAL.— Bids  for  8,400  feet  of  0  inch  cast- 
iron  pipe  will  be  received  at  the  office  of  the  City  Clerk  up 
to  January  25th. 

SAUSALITO,  CAL.— Forty-year  bonds  in  the  sum  of 
$liiii.000  for  the  installation  of  a  municipal  fresh  water  sys- 
tem have  been  ordered  issued  by  the  Trustees.  The  Trustees 
have  decided  to  bring  suit  against  the  Sausalito  Spring  Water 
Company  for  the  forfeiture  of  its  plant  on  the  ground  that  the 
company  has  violated  its  charter  by  selling  water  to  out- 
side consumers,  while  residents  of  the  city  have  been  on  a 
short    allowance. 

SAX  FRAXCISCO,  CAL.— The  Supervisors  have  author- 
ized the  Public  Works  Commission  to  enter  into  a  contract 
for  the  purchase  of  pipe,  fire  hydrants,  gate  valves  and  other 
appurtenances  of  the  proposed  auxiliary  fire  protection  water 
svstem.  The  sum  to  be  expended  has  been  limited  to  $1,850. 
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TRADE 
MARKS 


lassified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
'sent  of  his  competitors.  It  is 
composed  of  the  great  buying 
I  public  the  consumer  —  who 
I  will  listen  with  a  willing  and 
|  eager  ear  to  the  story  of 
quality. 

Take  your  caie  before  this 
court  with  your  strongest 
I  arguments  and  state  your 
(reasons  for  appreciation. 


SHOW 
1  RADE 


YOUR 
MARK 


Explain  how  this  trade-mark 
•  or  name  will  identify  your 
'goods,      prevent      substitution 

and  protect  the  purchaser.  If 
ithis  be  properly    done,  victory 

will  be  yours. 


ADAPTERS 

LAMP  ADAPTERS 

;njamin   Electric   Mfg.   Co. 

yant  Electric  Co. 
lie  Co. 

rneral   Electric  Co. 
jbbell,  Harvey, 
arshall   Elec.  Co. 

ss  &  Seymour. 

rklns  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR   ALARMS 

Iwards  &  Co. 
ectrlc   Goods   Mfg.  Co. 
rtrick, Carter  &  Wilkins  Co. 
anley   &    Patterson,    Inc. 
estern   Electric  Co. 

FIRE    ALARMS 

fwards  <£.   Co. 
estern    Electric   Co. 

WATER   ALARMS 

rtrick, Carter  &  Wilkins  Co. 


ANCHORS 

erulff.     B.     F.     Jr.     &     Co., 
!  'Hubbard." 
Bin  «S    Sons.   Mathlas. 

ANNUNCIATORS 

I  wards   &   Co. 

lie.  Goods  Mfg.  Co.,  "Ross," 

'Rivol,"    "Perfect,"    "Nox- 

11." 
Irtrick,     Carter    &     Wilkins 
i^o.,   "King." 

itndard   Elec.  Wks,  "C.&S." 
linley   &   Patterson,    Inc. 
Astern   Electric  Co. 


ARMS 

CROSS  ARMS 

rirulff   B.   F..  Jr.   &  Co. 
(lifornia    Pole    &    Piling    Co. 
\ilworth  &   Neville  Mfg.  Co. 
\  stern    Electric   Co.,    "Wal- 
I  -orth   &   Neville." 

MAST    ARMS 
fc,  Aup.i    nee  v  o..   "Cutter" 

F    Wayne   Electric   Works. 

r;rulff,     B.     F..     Jr.     &     Co.. 
■jCutter." 

V  stern    Elec.  Co,  "Fli'tfluT" 

irELEPHONE    TRANS- 
MITTER   ARMS 

Dan   Electric   Co. 

Ec.   Appliance   Co..   "Baco." 

H'rulff.     B.      F..     Jr       &     Co.. 

Sterling." 
Srling    Elec.    Co 

V  stern    Elec.    Co 


"THORD  ARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a  bell,  buzzer,  annunciator  or 
burglar   alarm    refuse  to   work    because  of   an  exhausted   battery. 

This  can  all  be  eliminated  by  attaching  one  of  these  trans- 
formers to  your  light  ng  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  buildings  and  residences  are  adopting  them. 


STOCK   CARRIED   BY 


PACIPIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK   YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


Wear*  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
in   the  World. 


Washington  Mills   D«>oted   to    Fir    Cross  Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH   4.    NEVILLE  MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,     ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN    FRANCISCO 


A     NEW    MOTOR 

Northern  Type  "S"  motors 
are  of  laminated  construction 
throughout,  so  designed  as 
to  afford  increased  radtaling 
surface  over  old  types,  and 
commulation  under  wide 
ranges  of  load  and  speed. 
SEND  FOR  BULLETIN   599 

Northern  Electrical  Mfg.  Co. 
Standard  and  Special  Elec- 
trical Machmeiy,-  ■  I 
Current---Alternating  Cur- 
1069  rent.  Madison.  Wisconsin 
403-406  ATLAS  BLDG..  604   MISSION  ST..      SAN  FRANCISCO 


SECURE    MODERN  SWITCHES 

The  -Jj-  Switch 

1 '  S  Inches  I  )eep. 

1 1, is  many  points  oi  superi- 
ority over  other  switches 
on   the   market. 

( )rder  a  catalogue  from  us 
and  the  switches  In  mi  yi  mr 
jobber. 

The   Arrow   Electric   Co. 

HARTFORD,   CONN. 


TYPE  "C"   PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers,  Pumps  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 


SAN   FRANCISCO 


NEW  YORK  CITY 


RUBEROID  ROOFING 

The    Standard    for    Thirty    Years 
The    Cheapest    Because    the  Best 

Any    number    of    testimonials    furnished    on    application. 


vi~~^ 


SEND  FOR  SAMPLES  AND  PRICES  TO 

BONESTELL  &  CO. 

hi   n.:  Mini     Agents  118-124  First  Street,  San  Francisco 

A    Full  Line  of  Building  and  Sheathing  Papers 

PRESERVATIVE  PAINTS 

STERLING  PAINT  CO. 

Manufacturers  of  Surface   Pa:nts  for  preser\ing  against 
all    moisture    or  acid  attacks  -Steel.   Iron   and  Wood. 

BOILER  PAINT 
STACK  PAINT 
INSULATING  PAINT 
HOT  SURFACE  PAINT 

Our  Paints  adhere  to  any  surface  and  are  guaranteed  not  to  crack,  bliste 
or  peel.     Samples  for  trial  furnished  free.     Quickly  and  earily  applied. 

THE  PAINT  THAT  WON'T  COME  OFF 

BONESTELL  &  CO. 

Distributing  Agents 


1 18-124  First  Street,  San  Francisco 


Van  Emon  Elevator  Co. 


Manufacturers    of 


High  Grade  Elevators 

Office  and  Construction  Department      Factory  and  foundry 
54  NATOMA  STREET  West  Berkeley.   Cal. 

San  Francisco  (  32.000  sq,  ft.  I 
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INDEX  TO  ADVERTISEMENTS 


A 

American  Circular  Loom  Co.      I  I 
Boston,    15    Milk. 
San   Francisco;  77"  Foi- 
st >l:i. 

Seattle,    ill    ( iccidental. 
American  Electrical  Works 

San    Fram  cker 

Bldg. 

Los    Angi  iirity 

Seatl  li  .  Alaska   Bldg. 

Portland,  Com 
American  Transformer  Co.  9 

Newark,  X.  J. 
Arrow  Electric  Co.  7 

Hartford,  Coi 
Aylsworth  Agencies  Co. 

'san   Fram 
St. 

B 

Baum&  Co.,  F.   G.,  13 

Sa  a     I -'i  ancisco,     l  106-8 
ronie.le    Bldg 
Belden  M  inufacturing  Co. 

Chicago,    194    -Mill 

St, 
Benicia  Iron  Works 

San    Francisco,   Mo 

nock  Bids 
Benjamin  Elec.  Mfg.  Co. 

Chicago,   10  W.  Jackson 

San   Francisco,   151   New 
Montgomery. 
Blake  Signal  and  Mtg.  Co. 
iston,   246  Summer. 

Bonestell  &  Co.  -7 

S  i!    Francisco,  I  LS  First. 

Bossert  Elec.  Construction  Co.    14 
Ctica,  N.   Y. 
San    Francisco,    i  •  0   r  01- 

Seattle,    m   Occidental. 

Brookfield  Glass  Co.,  The  1 

New      York.     a.     S.      Exp. 
1'.;  [g 

Brooks-Follis  Elec.  Corp'n        -   2 
.     4 1    Sec- 
ond St. 

Bryan-Marsh  Co.      3 

( lakland,   Cal.,   12th   and 
Clay. 

Brvant  Electric  Co. 

Bridge] 

San  Fram  isi  o    6  i9  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co _ 

San   Frani  isco,   141  New 
M  i]  tgomery. 

California  Pole  and  Piling  Co.     4 
San    ! '  sco    25  Cali- 

fornia. 

Chase  Shawmut  Co.    - 1  I 

Newburyport,  Mass. 

San   F]  a  ncisco,  7 .  0  Fol- 

som. 

Seattle,    11  I  intal. 

Chevalier,   R.   F..  13 

930     Lincoln 

Chicago  Fuse  Wire  &  Mfg.  Co. . 
1 :      So.    Clin- 

st. 

Cole  Co.,  John  R II 

Fol- 

Columbia  Inc.  Lamp   Co._ 
si.    Louis,   Mo, 

i.  115  New 

Cory.  C.  L.  .--13 

Cobb,  Edward  S.  13 

Los 

i  io    BUg. 


Copeland,  Clem  A..  M.  E.        I  3 

Tnion 

Cutter  Company,  T  lie 
P     lad     i 

CO,  770  Fi 

Seattle,    111    O 


Dale  Company,  The  I  1 

New    York,  352   V\  - 
San  Fram  Fol- 

som. 

Dean  Electric  Co. 
Ely  ri 

Sai.    .  .Mis- 

Dearborn  Drug  &  Chem.  V.  k    I  i 

i 

ait. 
Los  Ange 

Duncan  Elec.  Mfg.  Co.  7 

i .         ette,   Indi 

s  i        .   i  a 

D.  &  W.   Fuse  Co.-. 
Pro\  i  lent.  e.  R.  I. 


Edwards  &  Co.,  

Ne-n     York,     i  lOtli     and 
Exterior   Sts. 

Electric  Appliance  Co.  I 

s  i  n   Ft  an  Cisco,  730  Mis- 
sion 

Electric  Goods  Mfg.  Co. 
Boston.   M 

San  Frai  Sec- 

ond St. 

Electric  Storage  Battery  Co.    . .   5 
■ 
San    i  ram 
Bldg. 


Fairbanks,  Morse  &  Co.  5 

Chii 

s  i !.  i  am  3co  L5S  1  'irst. 
Los  Angeles,  123  Third. 
Seatl  i  :  '  ntal. 

Portland,   1st  &   stark. 

Finkle,  F.C.  _.  -13 

Los  Angeles,  1.  W.  Hell- 
man   Bldg. 

Fort  Wayne  Elec.  Works  18 

Fort   Wayne.   I  mi. 

Mis- 


General  Electric   Co.  14 

Schi  i  N.   Y. 

Union 
Trn-  s 

Los     A  n  g  (      ••  s,     I  >elta 
Bldg. 

Alaska    Bldg. 
Poi  tla  nd,     W  •■  r  c  e  ster 

H 

Habirshaw  Wire  Co 

New    YorU  >ad- 

way. 

Heald's  School  of  Eng'ing !3 

San  Francis  Mc- 

Allister. 

Henshaw,  Bulkley  &  Co 

Spear. 
klin. 
!62  S.  Los 
Angi 

Holabird  Reynolds  Elec.    Co..   2 
527  Mis- 
Los  Angi 

Holophane  Company.   The  .  .  . 
New    York,    ::7    Fulton. 
1 5 :   N  "  w 
Montgon 


i  lubbell,  Harvey.   Inc. 
B     Igeport,  Co 
San   Fra  nci:  co,   770 

Seattle,    ill    I  iccldental. 
Hunt,  Mirk  &  Co...  .  6 

s.in   Fram  Isco,   I  1 1   Sei 
..ml  St 

Hunt.  A.  \1  13 

I 
Trust   Bldg. 

I 
Indiana  Rubber  &  Ins.  WireCo.    I 

J 

Jackson.  D.  C.  &  Wm.   B.        I  3 

Chicago,    111.,   508   Com- 
mercial   National    Bank 

Johns-Manville  Co.,   H.   \\ 
New   York,   l"11  W  illiam. 
New 

Los  Angi  1<  E    5th, 

Seatl  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chii 
San  Francisco,  88  First. 

Keystone  Boiler  Works  .   5 

San   Francisco,  201   Fol- 
som. 

Kierulff,  B.  F.  Jr.  &  Co.    .  5 

Los    I  20  S.  Los 

A  ngeles 

i,  165  Sec- 
ond  St. 
Seattle,    406    Central 

Klein.  Mathias  &  Sons..  2 

95     W.      \ 
Bu  ■ 

L 

Locke  Insulator  Mfg.  Co. 
\  ictor,  X    Y. 
Sm  Monad- 

It   Bldg. 
Los     v  iclfic 

Seatl         '     .nan  Bldg. 

M 

Marshall  Electric  Co.    .    

- 

Moore,  C.  C.  &  Co.,  Inc 9 

Francisco,  99  First. 
Los     Angeles,     Trust 

Seattle,    Mutual    Life 

in  l.    Wells    I" 

N 

New  York  Insl'td  Wire  Co... 
New  York.  Ill  Liberty. 
s  in   Francisco,    770  Fol- 

Si  attle,    1 1 1    Oi  i  idental. 

Northern  Elect'l.  Mfg.  Co 7 

Madison.    Wis. 
San  Francisco,  606  Mis- 
sion. 

Noble  &  Davidson 13 

Francisco,        921 
i      ,   ker   Bl  Ig. 

o 

Otis  &  Squires    . 

s  i  n  Fra  r  :   New 

Mot     - 

Okonite  Co 1 

New    York,    253    Broad- 


O'Shaughnessy.   M.  M.  I  i 

san        Fram  ,.,|>7 

i  ■      t  Bldg 

Bldg, 

P 

Pacific  Elec.   Heating  Co. 

I 
Pacific  Electrical  Works  7 

Los  Angeles,  326  S.  Los 

Angeles. 

Pacific  Meter  Co.  I 

San  Ft 
Marina    Bldg, 

PararnnePaint  Co.     .  9 

San    F  r  a  n  cisco,    Mer- 
chants' Exi  hange  1 1 

Part.ick  Carter  &  Wilkins  Co. 
idelphia,     22d     and 
Wood. 

Pass  &  Seymour.  Inc. 

Solvay,   X.    Y. 
Pelton  Water  Wheel  Co.,  The  7 

San    F  r  a  n  c  1  SCO,    3219 

I  [arrison. 

Perkins  Elec.Sw'h  Mfg.Co.The  1 7 
Bridgeport,  Conn 
Sun  Francis  I  M 

Phillips  Insulated  WireCo I 

Pawtucket,  R.  l. 

Pierson.   Roeding  &  Co.  3 

Sai     Fra  Monad- 

nock  Bldg. 

Los  Angeles,  Pac.  Elec- 
Bldg. 

Bldg. 

R 

Read.  Emerson  W.  13 

San         F  r  i         502 

California    si. 

Reisinger,   Hugo  (> 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co 
Sunt  I.       Fi  a  ming 

M  ass. 

San  1  in   New 

Montgomery. 

Roebling's,  John  A.  Sons  Co.  _    5 
San  Francisi  o,  >i-  1   Fol- 
som. 
Los   Angi  li  s,   Ma  i  ke(    & 

Poi  i  Ian  I    9  i    First. 
Seatl  i    A\ .   So. 

s 

Safety  InsTt'dWire&  Cable  Co.   5 
mne,  X.   J, 

San   Fr is™,  714  Bal- 

Bldg 

Scattergood,    E.  F 13 

Los      i     -  1133-1134 

Schaw-Batcher  Co.  Pipe  W'ks 
Sacramento,  ( 'al..  211  J. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D.   18 

131    State. 

Simplex  Elect'l  Co.,  The 2 

on,   11"  State. 
San  Francisco,   141  New 
Montgomery. 

Smith.  Emery  &  Co 13, 

Sari  Fi  651 

Howard    st. 

Smith  Pub.  Co.,  W.  R.  C._._  9 

Atlanta.   Ga 
Southern  Engineer 

Sunset  Magazine  Travel  Club.   4 
Francisco,   Flood 

Bldg. 
Southern  Pacific  Co. 18 

S  in    Francisco.    Flood 

Standard  Elect'l  Works    2 

San  F  lisco,  141  New 

.Montgon. 


Standard  Eng.  Co. 

San     Fra  II  I        Xa- 

nana   St. 

Standard  Und.  Cable  Co 

San     Francisco,    Shrevd 

Los     Angeles,     I'nion 
Trust   Bh 

Stanley  &   Patterson,  Inc.  1 1 

New     York,     23    Mm  ra  v 

St. 

Sterling  Electric  Company  2 

San   Francisco,   137   New 
Montgomi 

Sunbeam  Inc.   Lamp  Co 

Chicago,   32    West    Balk. 


Tel.  &  Elec.  Equip.  Co. 
San  Francisco,  Cn 
Bldg 

Las     Angeles,    Security 
Bldg. 

Seattle,    Alaska    Bldg. 
Bart  land.    Couch    Bldg. 

Thomas  and  Sons  Co.,  R 

New    York,    227    Fulton. 
East    Liverpool,   Ohio. 

Tracy  Engineering  Co. 3 

Sa  n   Francisco,  4U1  Mar- 
ket. 

Los    Ai  geles,   Cent  ral 
Bldg. 


Van  Emon  Elevator  Co. 

Sa  a    i  ■  a  ncisco,    60   Na' 
ton 

Van  Norden,  Rudolph  W.._.l 
San     Fran.  '1 2-9l| 

Mutual     Savings     Bank 
Bldg 

Vulcan  Elec.  Heating  Co 

Chica  go,   7  1    \Y.:st  Jack- 
son. 

Vulcan   Iron  Works    

San    Francisco,  Cal  Mis- 


I 


w 

Waters  &  Co.,  R.   J. 

San  Fram  isi  o,  71,  M  irket 

Wakefield,  G.  F._. 

San      losi  .     Pot  1"'      B  dg, 

Walworth  &  Neville  Mfg.  Co. 
Chicago,    Hey  worth 

Wellington,  George  J 1 

San       Francisco,       Kohl 

Bllg. 

Los      Angeles.    Do 

Se  at  I.     X.    Y.    Block 

Welsbach  Company  . . 1 

San   Francisco,   351   Mc- 
Allister. 

Western  Electric  Company 1 l 

s  , :,    Francisco.  680  Fol- 

=     I] 

Los  Angeles.  119  K.  7th. 
Seattle.  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co._- 
Pittsburg.  Pa. 
San    Frai  ......     165  Sec- 

on  I. 

Los    Ansa  I,  s.    527   South 

Main. 

Si  attle,    31  1    C  e  n  t  raj 

Bldg. 

Portland,   Couch   Bldg. 

Spokane.   424    1st    Av. 

Westinghouse  Machine  Co I 

Pittsburg.    Pa. 

San  Francisco.  141   Sec 

ond. 
Weston  Elect'l.  lnst'm't.  Co... 

Waverl-y  Park.  X.  J. 

New  York.  74  Cortlandt. 

Sin    Francisco.   418   Eu- 
genia Av. 
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Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 


1  1     Broadway 


New  York 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


odern  transformer  engineer- 
ing coupled  with  High 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 


Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 
Pacific  Coast  Agents 

Western  Electric  Company 

Los  Angeles  San  Francisco  Seattle 


AGENTS  WANTED  on  a  guaranteed  weekly  salarj  to 
represent  our  two  publications,  Southern  Engineer 
and  Southern  Machinery;  liberal  terms  for  ex- 
clusive services.  Easy  sellers.  Every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information  address 

\V.   K.  SMITH  PUB.  CO. 

Sub.  Dept.,  Atlanta,  Ga. 


^ItJJUlHi 


rrcmrs 


3+M*itAMWh3AU 


It  does  not   pay  us   to  carry  cheap   machinery,  because  it  does 

not  pay  you  to  purchase  it. 
That  is  the  reason  why  we  have  always    kept  our  standard   up 

to  the  highest  possible  point. 

:  ^^9|P9MbWj]        Following  is  a  partial  list  of   our  Machinery: 

Babcock  &  Wilcox  Boilers. 
Mcintosh  &  Seymour  Engines. 
Ideal  Engines. 
Harrisburg  Engines. 
Goubert  Heaters. 
Cochrane  Heaters. 
Snow  Steam  Pumps. 
Deane  Power  Pumps. 
Chapman  Valves. 
Tube  Cleaners,  Etc. 

ALWAYS J  THE   FIRST   CHOICE    OF   THE 
ENGINEER 

BRANCH     OFFICES: 

10S  ANGELES,  Trust  Bid?.  PORTLAND,  Wells  fargo  oldg. 

SEATTLE,  Mutual  Life  Bldg.  SALT  LAKE  CITY,  Atlas  Block 

NEW  YORK,  fulton  Bldg.,   Hudson  Termmal 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop  Work 
of  ail  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock   Building 

PHONE     KEARNY    2191 


OUR      SPECIALTIES        FOR    ELECTRICAL      USE 

INSULATING  TAPE 
ELECTRICAL  COMPOUND 

WHITE    FOR    SPECIAL    FOLDER 

"Electrical  Insulation" 

THE  PARAFNNE  PAINT  CO.,  San  Francisco 


The  Standard  Handbook  for  Electrical  Engineers 

Written   and  Compiled   by   a  Staff  of  Specialists 

Price  $4.00  Postage  Paid 

Bound  in  Flexible  Red  Morocco  with  Round  Corners.      1300  Pages. 
1260  Illustrations.     Sent  anywhere  on  receipt  of  price. 

TECHNICAL  BOOK  SHOP 


604  MISSION  STREET, 


SAN  FRANCICSO 


FOR  SAI  F  At  Bargain  Prices:  Two  6-wide, 
I  Cm   JrtLL  9_highi  lg  h    Babcock  £  Wilcox 

Wrought  Iron  Front  Boilers  in  first-class  con- 
dition. For  particulars  sec  B.  W.  Price,  111'* 
Metropolis  Hank   Bldg.,    San  Francisco. 
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ASBESTOS 

Johns-Manvllle   Co.,    H.    W. 

BATTERIES 

DRY    BATTERIES 

Dean   Electric  Co. 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Columbia."    "King." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Stanley  &  Patterson,  Inc., 
"Ex>-ter."     "Matchless." 

Western  Electric  Co.,  "Blue 
Bell."   "Liberty." 

DRY   BATTERY    HOLDERS 
Stanley     &     Patterson,     Inc., 
"Patterson.'1 

MEDICAL   BATTERIES 
Partrick. Carter  &.  Will;ins  Co. 
Stanley     &     Patterson.     Inc., 

"Electro-tonic."   "Vetter." 

OPEN  AND  CLOSED  CIR- 
CUIT WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son."   "Noswas." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  <&.  Patterson.  Inc.. 
"Gol.t   Medal,"    "Faraday. 

Western    Electric   Co. 

STORAGE     BATTERIES 
Elec.    Sto   age    Battery   Co. 
Westghse   Machine  Co. 


BRACKETS 

CEILING     BRACKET   AND 

DESK   FIXTURES 
Stanley     &     Patterson,     Inc., 
"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,     Inc., 

"Impel  Lai 
Sterling      Elec.      Co.      "Equl- 

Western    Electric   Co 

IRON     POLE     BRACKETS 
Benicla    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter." 
Klerulff,     B.     F.,    Jr.    &     Co., 

"Cutter." 
Plerson.   Roeding  &  Co. 
Western   Elec.   Co,  "Fletcher" 

BURNERS 

ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Edwards  &   Co. 

Welsbach   Company. 

v/Vestern  Electric  Co..  "Ed- 
wards." 


COILS 

ARMATURE     AND     FIELD 
COILS 

Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.   &   Mfg.   Co. 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick, Carter  &  Wilkins  Co. 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

Dearborn     Drug    &    Chemical 

Works. 
Johns-Manvllle    Co.,     H.     W.. 

"Magic." 


CABLES 


BELLS 

ELECTRIC-BELLS 

Edwards  <&.  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  An- 
sonla." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor." "Dandy,"  "Tyrolean." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Faraday."  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric   Goods    Mfg.    Co. 
Marshall   Elec.  Co. 
Partrick. Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 
Elec.    Appliance   Co.,   "Eaco." 
Electric  Goods  Mfg.  Co. 
Klerulff,     B.     F.,    Jr.     &    Co., 

"Sterling." 
Kellogg  Sw'b'd  &  Suppiy  Co. 
Standard  Elec.  Wks.,  "C  &  S" 
Western   Electric  Co. 

BOILERS 

Henshaw-Bulkley  &   Co. 
Keystone   Boiler   Wks.,   "Par- 

ker." 
Moore  &  Co.,  Chas.  C,  "B.  & 

W." 
Standard      Electrical     Works, 

"Robb-Mumford." 
Tracy   Engineering   Company, 

Edge   Moor." 

BOOKS 

Technical    Book   Shop. 

BOXES 

WALL   BOXES 
Benjamin   Elec.   Mfg.  Co. 
Bossert    Electric    Const.    Co., 

"Bossert." 
Chase-Shawmut  Co.,  "Knock- 
out." 
Chicago    Fuse    Wire    &    Mfg. 

Co..    "L'nion." 
Cole  Co.,  John  R.,  "Bos 
Cutter  Co.,   The,   "Munit." 
Elec.  Appliance  Co.,  "T  &  B" 
General    Electric   Co. 
Harvard    Elec.   Co. 
Holablrd-Reynolds   Elec.   Co. 
Marshall   Electric  Co. 
Standard   Elect'l   Wks..  "M   * 

M.- 
Stanley    &     Patterson.     Inc.. 
"Simph  x." 


SUBMARINE  AND  LEAD- 
COVERED 

American   Electrical  Works. 

Belden    Manufacturing   Co. 

Electric  Appliance  Co.,  "Par- 
anite." 

General    Electric   Co. 

Habirshaw  Wire  Co.,  "Hab- 
irshaw." 

Klerulff,  B.  F.,  Jr.  &.  Co., 
"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonite  Co..  "Okonite." 

3oebling's  Sons  Co.,  John  A., 
"Tolma." 

Safety  Ins.  Wire  &  Cable  Co. 

Standard  Electrical  Works, 
"Simplex." 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western  Electric  Co.,  "Haw- 
thorne." 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 


CARBONS 


CONDUIT 


ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      corp'n, 

he,  "Siemens." 
Reisinger,     Hugo,     "Electra," 

"Nuernberg. " 

CIRCUIT  BREAKERS 

Cutter      Co.,     The,      "I-T-E." 

"Dalite." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Klerulff,     Jr.,    &     Co..     B.     F 

"Hartman." 
Western    Elec.    Co.,    "I-T-E," 

"Dalite." 
Westghse   Elec.  &   Mfg.   Co. 


FLEXIBLE   CONDUIT 
American   Circular  Loom   Co., 

"Circular   Loom." 
Cole    Co..    John    R.,    "Circular 

Loom." 

RIGID  CONDUIT 
American   Circular  Loom   Co., 

"Electroduct." 
Elec.   Appliance   Co.,   "Galva- 

duct."    "Loricated." 
Klerulff,     B.     F.,    Jr.    &     Co., 

"American." 
Roeblings     Sons     Co.,     J.     A. 

"N.ivalite." 
Cole   Co.,   John    R.,   "Electro- 

dut't." 

UNDERGROUND  CON- 
DUIT 
Johns-Manvllle    Co.,     H.     W., 

"J.-M." 
Pierson,   Roeding  &   Co.,   "Fi- 
bre." 
Roeblings     Sons     Co.,     J.     A., 

"Bituminized   Fiber." 
Walworth  &.  Neville  Mfg.  Co. 
Western   Electric   Co.,  Agents 

Walworth    &    Neville    Mfg. 

Co. 

CONDUIT  CLAMPS 
Krantz.   H..    Mfg.   Co. 

CONNECTORS 

CABLE    CONNECTORS 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &    Mfg 

Co. 
Harvard    Elec.   Co. 
Kierulff.   B.   F.,  Jr.  <£.  Co. 


CLEATS 


FIBRE   CLEATS 
Blake  Signal   &   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric  Co. 
Holabird-Reynolds    Elec.    Co.. 

"Electric  Porcelain." 
Thomas  &  Sons  Co.,  R. 
Weber  Elec.  Co.,  H    D.  Sears. 

general  sales  agent. 
Western  Elec.  Co..  "Thomas" 

WOOD    KNOBS 
Blake  Signal  &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night  " 
Dale  Co. 

General    Electric   Co. 
-<•  bbell.    Harvey.    "Hubbell.' 


CORD 

FLEXIBLE    BELL  CORD 
American  Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.    Cable   Co. 
Roebling    Sons    Co.,    John    A. 
Simplex    Elec.    Co. 
Western    Electric   Co. 

LAMP   CORD 

American   Electrical  Works. 

Belden    Mfg.    Co. 

Elec.  Appliance  Co.,  "Para- 
nit"  ' 

General    Electric   Co. 

Okonite   Co..   The.    "Okonite." 

Pierson.  Roeding  &  Co.,  Agts. 
Elec.  Cabl"  ,   ,, 

Roeblings   Sons    Co.,   John    A. 

Safety  Ins.   Wire  &  Cable  Co. 

Simplex   Elec.   Co. 

Std.    Elec.    Wks..    "Simplex." 

Standard    Und.    Cable   Co. 

Western    Elec.    Co..    "Victor." 

TELEPHONE    CORD 

Belden    Manufacturing   Co. 

Dean    Electric   Co. 

Kellogg   Sw'b'd   &   Supply   Co 

Kierulff.  B.  F.,  Jr.  &  Co. 
"National." 

Pierson,  Roeding  &  Co.,  Agts 
Elec.  Cable  Co. 

Safety   Ins.  Wire  &  Cable  Co 

Simplex    Elec.   Co. 

Standard  Elec.  Works.  "Sim- 
plex " 

Western    Elec.    Co..    "Victor 


CROSS  ARM  BRACES 

Benlcia    Iron    Works. 
Kierulff,  B.   F..  Jr.  &  Co. 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant   Electric   Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.   &   Mfg.   Co. 

INCANDESCENT  CUT- 
OUTS 
Bryant   Electric   Co. 
D.  &  W.   Fuse  Co. 
General   Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  D.  Sears, 

general  sales  agent. 
Westghse   Elec.  &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant   Electric   Co. 
D.   &   W.    Fuse  Co. 
General  Electric  Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.   &   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Allis-Chalmers  Co., "Bullock." 
Fairbanks,    Morse  4   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard      Electrical     Works, 

"E.  M.  Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.  Co. 

DIRECT  CURRENT 
DYNAMOS 

Allis-Chalmers  Co. ."Bullock." 

Electric   Appliance   Co.,   "Col- 
onial." 

Fairbanks,    Morse   &   Co. 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Northern    Electrical    Mfg.    Co. 

Standard      Electrical     Works. 
"E.   M.   Co." 

Western    Electric   Co. 

Westghse  Elec.  &   Mfg.  Co. 

ELEVATORS 

Van    Emon    Elevator   Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 
Allis-Chalmers  Co. 
Moore  &   Co.,  Chas.   C. 
Fairbanks.    Morse   <S.   Co. 
Henshaw-Bulkley   <£.   Co. 
Hunt.   Mirk  &  Co..  "Westlng- 

house." 
Kierulff,     B.     F.,    Jr.    &     Co., 
"American    I  ij.-sel    Engine." 
Tracy   Engineering  Co. 
Westghse  Machine  Co. 

MARINE    ENGINES 
Standard   Elec.   Works,  "Eng- 
,    i  .- 

STEAM    ENGINES 
Allis-Chalmers  Co. 
Moore  &   Co.,  Chas.   C. 
Henshaw-Bulkley   &   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Tracy  Engineering  Co.,  The 
Westghse   Machine  Co. 


EANS 

DESK  AND  BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works. 
General   Electric  Co.,  "G.  E." 
Standard      Electrical      Works. 

"Jandus." 
Western    Elec.    Co.,   "Victor.- '■ 

"Emerson." 
Westjhse   Elec.   &   Mfg.   Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,   "M.   A 

Co  " 

Waqner    Electric    Mfg.   Co. 
Western   Elec.   Co.,   "W.    E." 
Westghse   Elec.   <£.   Mfq.   Co 
CEILING,  ALTERNATING 

CURRENT    FANS 
Standard    Elec.    Wks.,    "Jan- 
ilus."    "Century." 


Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.  Co. 

CEILING,   DIRECT    CUR- 
RENT FANS 

Electric   Appliance   Co.,   "Col- 
onial." 

Standard    Elec.    Wks.,    "Jan- 
dus." 

Western    Electric   Co.,   "Haw- 
thorne." 

Westghse   Elec.  &   Mfg.  Co. 
DESK  AND   BRACKET 

DIRECT  CURRENT     FANS 

Electric   Appliance   Co.,   "Col- 
onial." 

Ft.   Wayne   Electric   Works. 

General   Electric  Co.,   "G.  E." 

Standard      Electrical      Works, 
"Jandus." 

Western    Electric  Co.,   "Haw- 
thorne." 

Westghse   Elec.  &   Mfg.   Co. 

FIXTURES 

CEILING,   BRACKET    AND 
DESK   FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

MARINE    FIXTURES 
Benjamin   Electric  Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling   Electric  Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manvllle    Co.,     H.    W„ 
"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw- 


EUSE  MATERIAL 

ENCLOSED  FUSES  AND 
FITTINGS 

Bryant   Electric   Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse   Wire   Mfg.   Co., 

"T'nion." 
D.   &.   W.   Fuse  Co. 
General   Electric  Co. 
Johns-Manvllle     Co.,     H.    W., 

"Noark." 
Marshall    Electric   Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.   &   Mfg.  Co. 

FUSE  BOXES 

Including  Service  Boxes,  Sub- 
way Boxes  and  Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manvllle  Co.,  H.  W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  4  Mfg. 
Co. 

General    Electric   Co. 

Harvard    Electric   Co. 

Pass  &  Seymour. 

Pierson,  Roeding  &  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 

Bryant    Electric    Co. 
Harvard   Electric  Co. 
Marshall    Electric   Co. 
Perkins     Elec.     Switch     Mfg. 

Co. 
Weber   Elec.   Co.,  H.   D.  Sears 

Gen'l  Sales  Agt. 

TELEPHONE    FUSES 

Dean  Electric  Co. 
D.  &  W.  Fuse  Co. 
Kierulff,     B.     F.     Jr.     &    Co., 

"Sterling." 
Standard   Elec.  Wks..  "Couch 

&   Seeley." 
Western   Electric  Co 


GOVERNORS 

WATER-WHEEL 
GOVERNORS 

=>lerson.       Roeding       &       Co., 
"Lombard." 
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AUTOMATIC  VOLTAGE  REGULATION 


BY    J.    A.     LIGHTHIPE 


I  have  written  this  short  paper,  not  to  give  any  new  methods  feeders,  each  with  a  large  rheostat  in  series,  and  pressure  wires 

of  regulation,  but   ratlin-  to  take  up   what    we  have  at  our  hand  run   back    from   the   ends   of  the    feeders   to   the   station    switch- 

and  see  how   far  it  is  advisable  t"  make  our  systems  automatic.  board      Thej   picked  out  tin-  heaviest  feeder,  and  pressure  wires 

I   will  make  a  hasty  review  of  what  has  and  what  can  In-  done  were  run  from  this  feeder  terminal  to  a  potential  indicator  built 

with   the   main   object    of   promoting    a    discussion.      Most    of   us  mi  the  Wheatstone  bridge  principle,  that  is  an  incandescent  lamp 
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realize  that  one  of  the  best  assets  that  a  company  can  have 
is  continuity  of  service  and  ci  nstant  potential  at  the  distributing 
plant. 

In  the  early  days  of  the  three  wire  Edison  plants,  this   fact 
was  realized,  and  the   stations  were  laid  out  with  eight  or  more 


'Paper  read  at  Dei  ember  a  eeting  of  the  I. 'is  Angeles  Section 
of  the  American  Institute  of  Electrical    Engineers. 


was  "ii  'lie  leg  of  the  bridge  and  the  change  in  the  resistance 
nf  the  carbon  in  the  lamp,  due  to  changes  in  voltage,  swung  the 
galvonmeter  needle  to  the  right  or  left,  showing  the  voltage  high 
or  low.  The  indicator  was  sensitive  enough  to  make  a  change 
hi'  "iH'  \nlt  move  the  needle  an  inch.  The  rest  of  the  feeders 
were     equipped     with    differential    galvonmeters    which     showed 
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high  or  low  in  comparison  with  the  standard  feeder.  As  thi  load 
came  on,  another  pair  of  dynamos  was  thrown  in  multiple  with 
those   running,   the   potential    b  essed    al    by   a   pilot   lamp 

n  top  of  the  dynamo,  and  a  dynamo  tender  thai  could  throw  in 
another  pair  of  machines  without  throwing  off  the  belt  or  bend- 
ing the  ampere-meter  needle  was  an  expert  and  got  his  dip 
They  afterwards  bridged  the  feeder  end  with  heavy  copper  and 
did  away  with  the  rheostats;  then  on  account  of  the  excessive 
drop  on  some  of  the  long  feeders,  they  used  an  auxiliary  bus  and 
somewhat  higher  potential,  and  threw    the  low   feeders  on  it. 

During  this  stage  of  the  art.  there  were  many  attempts  to 
automatically  raise  or  lower  the  potential  at  the  bus  liar  as  the 
load  called  for,  but  most  of  them  worked  very  restlessly  and 
erratically  and  were  invariably  dispensed  with  after  a  short  trial, 
going  back  to  the  faithful,  tireless,  sleepless  operator. 

About  tins  time  the  single  phase,  high  frequency,  alternat- 
ing current  system  ..tine  out  with  1,000  w>ll>,  four  times  the 
potential,  one-sixteenth  of  the  drop;  the  problem  was  solved, 
we  did  not  have  am  (Imp  and  therefore  perfect  regulation.  We 
found  afterwards  that  there  was  a  drop  of  about  8', I  in  the 
transformers  that  wen  then  made.  We  also  found  that  we 
could  not  run  these  machines  in  multiple  and  had  to  use  double- 
throw  switches  to  throw  the  feeders  .  .n  from  one  machine  i- 
other.  This  gave  a  had  wink  and  from  what  I  see  every  night 
about  10:30,  I  do  not  believe  that  Los  Angeles  lias  outgrown  the 
habit.  These  machines  were  finally  compounded,  which  helped 
out    the    drop    considerably. 

About  this  time  I  ran  :  incandescent  lamps  for  the 

city  lighting,  each  lamp  being  bridged  by  a  small  compensator.  We 
knew  how  much  current  the  lamps  would  take  and  were  informed 
that  the  compensator  took  nothing,  and  ran  into  the  paradi 
our  lamp  load  not  jibing  with  our  ampere  meter.      Ibis   was   four 
years   before   power    factor   was   born.      When    we   started   to    run 
our  systems  by  water  power  there  was  no  governor  wortl 
the    name,    and    all    our    regulation    was    made    through    the    [ 
I    remember    when    somebody    wired    .Mr.    .Mitchell,    the    Portland 
representative   of   the    Edison    Electric    Company,    for    his    opinion 
of  the  best  water  wheel  governor,  he  wired  back,  "A  tachon 
and  a  Chinaman." 

With  the  advent  of  our  polyphase  transmission  plants,  the 

question  of  regulation  drifted  from  the  power  house  to  the  sub- 
station. In  the  Sacramento- Folsom  plant,  one  of  the  first  plants 
installed,  the  center  of  the  city  was  taken  care  of  by  a  low  ten 
four  wire,  three  phase,  Y  neutral  system  at  200  volts,  and  the  cen- 
ters of  the  distribution  were  taken  care  of  by  eight  feeders,  each 
with  a  single  phase  regulator  on  each  win  of  each  feeder.  The 
feeders  were  run  wry  symmetrically  on  the  poles,  ami  pressure 
wires  were  run  under  each  wire  back  to  the  station  and  connected 
to  volt  meters.  The  wiring  looked  line,  but  the  results  were 
tierce.  We  got  over  our  difficulty  by  using  three  wire  cable  for 
pressure  wires  and  transposing  our  feeder-.  We  still  depended 
upon  our  tireless  operators  for  good  regulation.  About  this  time. 
we  found  that  three  synchronous  motors  that  were  installed 
in  the  Sacramento  substation  were  a  great  help  to  us,  we 
raise  or  lower  our  system  with  field  of  the  motors,  changing  our 
power  factor  leading  or  lagging.  As  our  substation  grew  larger 
and  more  complicated,  various  means  of  regulation  were  adopted. 
Taps  on  our  transformers,  compensators,  and  induction  regula- 
tors,   some    singlephase    and    others    polyphase. 

With  the  introduction  of  the  Tirrill  regulator,  we  had  a  regu- 
lator that  was  almost  instantaneous  in  its  action.  These  were 
installed  in  the  power  plant  and  by  the  use  of  compensated  volt- 
meters we  began  to  get  belter  results.  It  was  automatic.  Then 
we  tried  to  make  our  synchronous  motors  regulate  automatically. 
Mr.  F.  G.  Baum  devised  and  installed  in  the  Piedmont  Substation 
in  Oakland  a  device  connecting  the  series  coil  of  the  exciter 
around  a  shunt  placed  in  the  main  d.  c.  bus  bar.  This  helped  the 
regulation  at  the  substation  but  the  application  was  limited.  With 
the  Tirrill  regulator  attached  to  the  synchronous  motor  we  have 
the  means  to  automatically  use  the  synchronous  motor  to  regulate 
our   potential   and   by   means   of   a   compensated    voltmeter   keep 


our  potentials  at  our  centers  of  distribution  constant.     I  bis  placed 
on   our   main    feeder   and   automatic   motor   driven    regulatot 
the  othei    feedei  -  will  give  almo  I  pel  feci   n  gulation. 

About  four  yea:  up  an  e\,  1  Tirrill  regu- 

lator   in    li.  .    Light    &    Heat 

gulator    was    connected    with    the    exciter   of   a 
500   1..   w.   motot  >r    ;el        \    Bristol  rig    voltmeter 

w.i      in  I  died    :  ■   watch   the  effect.     Afti  i  ■  1 1 1   half  an 

hour   w  ithout   si  in  the  exi  itation,   I   tele- 

d    the    substation    of    the    Standat  ic    Companj     to 

of    the    transfoi  until    1    told    them 

1?    second  .'  itor    had    100' 

overload    in    kilovolt    amperes        I  1,< 

or    the    switches 

out  of  whack,  as  he  could  not   ::  itential   a  volt. 

Our  feeders  should  all  be  i  nth  quick  acting  circuit 

breakers  and  the  main  trunks  with  cutouts.     With  long 

transmission    Hi:        ''  mend   automatic    switches    and 

Willi    only    two   lines 

current  i  hort  on  one  line  is  ni  ar 

tatii  al.  as  we  « ould  ha\  e  i  e  and  both 

sides  are  1  .  iili   three  lines,  you  have  the  two 

Ip  throw   I  If  we  are  afraid  that  we  i  an 

not   build  a   swil  I    10  1,0  10   volts,   let   us 

use  the  switch  '  hich  we  can  build  to 

unlimited  k.  v.  a.  or  potential.     If  we  cannot  get 

a   switch  this  year,   we  will  have   it   next  year. 

Ten  j  when  we  built  the  Santa  Ana   River  plant   we 

witches    b  was    an    impossible   problem 

:    break    33.0  li  I  volts    and   4,000   kil- 
owatt -. 

li  '    a    discussion,    as 

of  you   ha\  e   bad   a    good    d(  al  i      i  ii  nee    with   both 

anion.  [believe    that    we    can 

operate   all    our    lim  ly    better,   quicker,    safer   and 

more   reliably  than   by   1: 

DISCUSSION. 
.  /  ct  of  potential  i  egulati  n 

is  one  on  which  we  have  given  loo  little  thought.  Ibis  is  due 
probably    to   or:  owth    which    has    caused 

lore  with  a  source  of  current 

and  a  means  of  getting  it  to  i  refinements  of 

the  distributing  '  rery  man  connected   with 

■   of  our  various  lighting  companies  di 
ibtainable.      I  he 
management,    however,    is    quite    liable    to    consider    such    devices 
a    luxury,    but    a    little    calculation    is    all    that    is    necessary    to 
■     their  minds.      lor   instance;    suppose   we   have   a   lighting 
feeder    circuit    on    which    there    is    a    peak    load    of    100   k.    w.    in 
incandescent   lamps  for  two  hours  each  evening.     Now  sup 
that  the  voltage  on  this  current  is  "'j'.'    low.     This  means  that 
.mi   taken  by  this  lamp  load  i-  85.5  k.  w.  instead  of  100  k. 
it  should  have  been  bad  the  potential  been  normal.     In  one 
year  this  means  a  loss  jn  gross  revenue,  at  9c  per  k.  w.  per  hour  of 
$952.00,    or    about    $400.00    in    net    revenue.      This    would    nearly 
cover  the  cost  of  the  regulator. 

/?.  /.  C.  Wood — The  best  regulator  we  have  is  copper,  plenty 
of  copper,  but   it  is  an   i  one      Tin-re  will   come  a  time 

in  the  life  of  every  feeder  when  no  amount  of  automatic  regula- 
tion tit  one  end  will  be  sufficient.  The  voltage  may  he  kept 
perfect  at  one  point,  while  at  others  lamps  are  either  being 
burned  out  or  giving  poor  light. 

With  regard  to  the  Tirrill  regulator,  1  wish  Mr.  Lighthipe 
had  said  more  about  it.  1  am  afraid  of  it  for  long  transmission 
lines.  Suppose  short  occurs  on  the  line,  the  Tirrill,  not  being 
quite  human,  thinks  it  is  simply  a  case  of  very  bad  voltage  and 
proceeds  at  once  to  build  up  the  generator  fields  to  the  limit. 
The  speed  of  the  generator  also  drops.  Now  if  the  short  breaks, 
the  voltage  instananeously  jumps  to  an  abnormally  high  value. 
The    Tirrill   may   act   quickly    enough    to   prevent    the    voltmetel 


January  30,    1909] 


JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS. 


from  showing  the  lull  extent  of  the  rise,  but  the  rise  will  be 
there 

1  believe  a  good  regulator  for  transmission  lines  should  be 
of  the  Tirrill  type,  but  have  a  relay  or  cut-out  that  would  lower 
the  voltage  if  it  once  dropped  to,  say  50%  of  normal,  the  Tirrill 
to  work  in  the  ordinary  way  from  50$  or  normal  voltage  up. 
We  have  a  Tirrill  regulator  at  Santa  Barbara  on  a  mixed  light 
and  railroad  load,  and  its  operation  is  all  that  can  be  desired. 
I  he  voltage  is  held  verj  steady  and  builds  up  automatically  for 
the  evening  peak,  the  regulator  being  compounded  for  this  effect. 

E.  F.  Scattergood — The  author  of  the  paper  expresses  his 
belief  that  "we  can  operate  all  our  lines  automatically,  better, 
quicker,  safer  and  more  reliably  than  by  hand."  If  I  understand 
the  meaning,  it  is  not  that  we  can  do  this  with  the  apparatus 
which  we  have  at  present,  but  that  in  many  instances  we  can. 
and  that  with  constant  effort  on  the  part  of  engineer-  and  man 
ufacturers.  apparatus  can  be  developed  to  take  care  of  other  con- 
ditions with  equally  good  success,  with  which  1  believe  the  most 
of  us  will  agree.  \gain,  if  1  understand  correctly.  Mr.  Light- 
hipe's  attitude  in  presenting  this  paper,  is  to  encouragi  i  (Torts  on 
the  part  of  engineers  iii  developing  automatic  apparatus;  mak- 
ing their  wants  known  to  the  manufacturers  and  demanding  ap- 
paratus which  will  successfully  tak:  care  of  them,  pointing  out 
the  defects  and  demanding  that  they  be  remedied     Certainly  his 

past  work  would  indicate  that  he  at  least  will  do  his  share 
of  such  pioneer  work  or  development  and  would  gladly  have 
others  do  theirs,  which  we  should  do. 

The    two    general     form-    of    automatic    apparatus    which    base 

been  referred  to  are  circuit  breakers  tor  disconnecting  feeders 
01  portions  of  a  system  in  trouble  for  tin  protection  of  the  whole, 
and  apparatus  intended  to  control  the  voltage  on  different    feed 

ers    or    different    portion-    of    -uch    an    electric    system. 

It  is  the  function  of  the  engineer  to  determine  in  each 
case,  wdiat  automatic  apparatus  is  called  for  and  desirable. 
adapting  that  already  on  the  market,  if  at  all  suitable,  and  striv- 
ing to  vary  it  or  attempt  something  entirely  new  if  conditions 
justify  or  require  it.  and  rather  than  attempt  to  go  into  details 
or  particular  instances  or  particular  make-  of  apparatus,  I  would 
rather  lie  permitted  to  attempt  to  picture  before  the  meeting,  ail 
expensive  electne  system  similar  to  those  in  tin-  section,  con- 
sisting of  numerous  sub  -tation-  or  secondary  distributing  points 
in  various  parts  of  the  larger  cities  and  in  various  surrounding 
cities  and  town-;  main  distributing  points,  with  auxiliary  -team 
plants  in  connection  therewith,  and  hydroelectric  power  p 
located  at  distant  point-.  Speaking  first  of  automatic  circuit 
breakers  of  the  fuse  or  switch  type,  a-  the  case  may  require,  but 
probably  entirely  of  the  air  or  oil  switch  type,  we  would  have 
at  such  sub-Stations  feeders  controlled  by  automatic  brcakei  h 
would  -eem  without  question,  line-  or  feeders  from  the  main 
distributing  points  to  -neb  sub-stations  or  similar  high  ten-ion 
lines  from  sub-station  to  sub-statiofi,  in  many  instances,  should 
be  controlled  by  automatic  breakers,  but  preferably  ill  most  in- 
stances with  a  time  element.  This  especially  applies  in  case  two  or 
more  sub-stations  are  connected  on  the  same  feeder  from  the 
central  distributing  point. 

\  complicated  high  tension  electric  system,  be-sprinkled  with 
automatic  breakers,  without  the  quieting  effect  of  the  time  ele- 
ment judiciously  applied,  i-  suggestive  of  nerves  to  -ay  the 
least,  and  more  interruptions  to  service  and  high  insulation 
strains  may  be  experienced  than  without  any   automatic  feature. 

Just  a  suggestion  or  two  in  regard  to  voltage  regulation  At 
substations  referred  to  or  at  entirely  independent  but  small  genei  - 
ating  plants,  low  tension  feeder  regulators  an  essential  to  good 
service  in  lighting  covering  any  considerable  area  and  often 
a  desirable  addition  to  a  power  feeder.  Successful  automatic 
regulation  has  been  attained  for  these  conditions  and  it  rests 
with  the  engineer  to  say  whether  circumstances  justify  it  in 
each    instance 

In  connection  with  the  regulation  of  the  system  as  a  whole 
from  the  central  distributing  point,  we  should  keep  in  mind 
the   importance  of  striving  to   keep   the   current   on   the   various 


transmission  and  high  ten-ion  distributing  line-  a-  low  as 
possible,  approaching  unity  power  factor  as  nearly  as  it  is  practi- 
cable. There  is  no  question  that  considerably  more  energy  is 
being  lost  in  such  lines,  "as  air  cooled  copper  rheostats"  than 
we  sometimes  realize.  This  is  especially  true  of  the  long  distance 
transmission  line-  from  the  hydro-electric  plant-  and  can  be  cared 
for  verj  nicely  in  connection  with  the  generators  at  the  auxiliary 
steam  plants  in  conjunction  with  synchronous  motors  where  such 
are  desirable  both  at  the  main  distributing  points  and  at  sub-sta- 
tions. 

In  the  purchase  of  generators  at  auxilliary  -team  plant-, 
it  would  suggest  itself  therefore,  that  they  have  k.  v.  a.  capacity 
in  exec--  for  this  purpose.  Synchronous  motors  are  not  de- 
sirable in  too  small  units  and  not  desirable  except  where  an 
attendant  would  otherwise  be  required,  but  in  large  units  and 
with  attendants  necessarily  present,  they  will  help  out  a  great 
deal.  The  tendency  towards  induction  motors  on  the  part  of 
users  of  power  i-.  I  believe,  more  fortunate  than  otherwise  as 
giving  more  satisfactory  service  and  less  trouble  to  the  power 
company. 

The  auxilliary  steam  plant  and  large  synchronous  motors  can 
be  depended  upon  to  take  care  of  this  power  factor  very  well 
and  a-sist  in  regulating  the  bus  voltage  at  the  main  distributing 
points,  as  well  a-  at   such  sub-stations  as  have  them. 

I  lie  powei  factor  on  the  long  distance  transmission  lines  be- 
ing thus  raised  to  practically  unity,  automatic  voltage  regulators 
placed  at  the  distant  power  house  are  without  doubt  very  desir- 
able and  can  be  set  to  regulate  the  voltage  to  compensate  for  line 
drop  and  for  a-  much  more  as  may  be  desired,  these  regulator- 
being  very  satisfactory  in  their  operation  as  at  present  on  tlu 
market. 

!  Lighthipe— At  the  Edison  Electric  plant  we  float  a  2,000 
k.  w.  steam  driven  turbine  unit  over  the  peak  to  help  out  the 
power    factor    and    llii-    greatly    improves   our    regulation. 

//.  ll'iat! — The  que  tion  of  how  far  automatic  regulation 
can  be  carried  on  our  electric  system,  is  one  which  opens  up 
a  wide  field  for  speculation.  If  the  conditions  considered  could 
be  held  stationery  for  a  time,  and  allow  the  matter  of  regulation 
to   catch   up.   as   it    were,    it    would   be   possible   to   make   a   better 

.ing.  but  this  would  not  be  progress.  All  the  details  of  elec- 
trical production  have  been,  and  are  being  so  refined  and  improved 
that  as  progress  is  made  with  regulation,  the  requirements  be- 
niore  exacting.  Much  more  is  being  accomplished  in  the 
matter  of  regulation  today,  than  was  even  attempted  at  the  be- 
ginning of  things,  of  which  Mr.  Lighthipe  has  written  in  his 
paper  under  discussion,  and  yet  regulation  is  comparatively  a-  far 
from  perfection  today  as  at  that  time.  It  is  probably  generally 
con.,, led  that  automatic  would  be  preferable  to  hand  regulation. 
Although  much  has  been  accomplished  in  this  line  to  date,  the 
I'n. nice  of  automatic  regulators  leaves  much  to  be  desired. 
and  al-o  leaves  much  to  be  performed  by  the  tireless,  sleepless, 
more  or  less  reliable  attendant,  to  whom  Mr.  Lighthipe  refers, 
and  must  still  at  times  come  on  the  scene  to  save  the  clay,  as  of 
Considering  the  ordinary  commercial  system,  composed  of 
an  extensive  field  of  small  consumers,  the  demands  of  each 
ing  from  the  other  in  particulars  which  makes  their  regulation 
impossible  to  handle  from  any  one  point,  the  subject  of  regula- 
tion becomes  an  extremely  complicated  one.  The  subdivision  of 
such  a  system  into  as  many  circuits  as  practicable,  with  a  potential 
regulator,  on  each  circuit,  reduces  the  extent  or  rather  the  range 
,,f  variation  in  drop,  and  is  a  long  stride  toward  the  desired  end; 
and  yet  these  individual  circuits  are  still  hampered  by  their  vary- 
ical  conditions,  which  are  as  yet  unprovided  for.  As  to  how 
far  automatic  regulation  can  be  carried,  this  is  realized  to  be 
a  question  impossible  at  this  time  to  answer.  However,  the 
progress  and  success  of  automatic  regulation  to  date  justifies  great 
hope-   for  the  not  far  distant  future. 

V.  L.  Benedict — The  Tirrill  regulator  is  the  simplest  and 
most  effective  generator  regulator  yet  developed.  It  has  three 
magnets,  one  of  which  is  across  the  exciter  voltage;  another  is 
acro-s  the  a.  c.  voltage  through  a  potential  transformer,  with  also 
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an  accumulative  wound  coil  which  is  in  series  with  the  a.  c.  line 
through  a  current  transformer.  These  two  magnets  act  on 
ers,  the  other  ends  of  the  pivoted  levers  making  floating 
contact  with  each  other.  This  contact  closes  or  opens  om  oi 
the  differentiallj  wound  coils  of  the  relaj  magnets,  both  of 
which  coils   are  across   tin  one   being  conm 

permanently.     When  om    i  lened,  the  other  overpowers  a 

spring  and  breaks  the  contacts  of  a  short  circuit  across  the  ex- 
citer field  rheostat.  Thus,  it  the  is  too  low  the 
floating  contact  closes,  demagnetizing  the  relay  magnet,  and  the 
spring  that  closes  the  contact,  and  the  exciter  rheostat  being  short- 
circuited,  boosts  the  exciter  voltage  This  regulator  may  be 
applied  to  any  generator  or  to  an}  exciter.  It  is  preferable,  how- 
to  have  low  densities  in  the  iron  of  the  exciter  so  that 
the  shunt  field  current  will  not  increase  more  than  aboul 
when  the  exciter  voltage  increases  from  125  to  150. 

By  varying  taps  on  the  current  ti  .  the  regulator  can 

be  adjusted  to  maintain   constant    p  at   a   desired   distant 

point  in  the  distributii  factor  or  load.    The 

regulator  may  have   it>  current    transformer  placed   in   one   of  a 
group  "i   feeders;  thus,  a  gulator  for  that  circuit  is  not 

needed.      If    son  npensation 

si  mie  10'  I   the  'I  irrill  and  the 

few   fi  -  required  maj  I  quired 

Tirrill     regulator     wen  This     regulator    can    be 

used    up    t"    12    small    exi  r    number    of    large 

rs.     On   these   large  machines  the   field  rheostat   i~   di 

ii  .u     is     short  circuited     by     a     rela) 
contact.     If  a  Tirrill  regulator  be  used  with  a  synchronous  n 

a   the   powi  distributinj 

the  power  factor -at  one-half  lo  d  be  unit}',  the  motor  tak- 

ing 1..'.  rent  at  lov  urrent  at  hi 

loads,    the    adjustment    being    to    take    full    amperes    lagging   at    no 
load  and  full  ampei  g  at   full  load  "ii  the  system. 

The  motor  should  have  a  short  circuit  current  as  a  generator 
of    at    least    three    times    full    load    current,    in    order,    with 

he    used    al     full    load    current    leading 

The    Tirrill     regulator     with     its    automatic    variation    of    the 
excitet    vi  i  ing  a  syro  ' 

oils    motor   as   a  -  at    the    receiving    end    of 

a    transmission    line.     This   point    is    being    more   carefulh 
sidered    bj    operating  ers,    than    !  and    has    been 

brought    out    by    the    discussion    very    forcibly.       1  he    addil 
cost   of   a    sync  I  i      well 

worth  the  difference  in  view  of  the  additional   g  nerator  capacity 
made    available    bj    increasing    the    power    factor       fhis    is 
namely   important   on  systems  which  are  short   of  power. 

If  only  5'-  of  the  full  load  current  is  available  for 
tion  of  the  ponar  factor,  this  would  mean  95  k.  w.  output  and  31 
leading  k.  v.  a.'s  for  correction  of  power  factor  with  normal 
heating  at  full  load  output.  The  most  economical  point  to  use 
the  synchronous  motor  for  energy  output  and  phase  control 
at  the  same  time,  is  71';  output  energy  and  71','  wattless 
current,  heating  being  that  at  full  load  current. 


WATER    HAMMER    IN    PIPE   LINES. 


By  S.  L.  Berry. 


Wooden  insulator  pins  for  telegraph  and  telephone  use 
are  in  little  demand.  Eucalyptus  pins  made  bj  a  manufacturer 
at.  San  Jose,  are  of  a  special  type  soaked  in  parafine  and  used 
for  power  purposes  only.  The  demand  and  production  are  lim- 
ned. There  is  a  strong  objection  to  eucalyptus  pins  for 
i ml  work  owing  to  the  brittleness  of  the  material  and 
its  liability  to  break  under  considerable  strain.  Tt  is  also 
an  expensive  wood  to  work  in  manufacture,  owing  to  its 
hardness.  The  majorty  of  the  pins  used  upon  the  Pacific 
of  locust.  I1-  inches  in  diameter  and  9  inches  long. 
All  of  these  are  made  in  the  East,  and  cost  about  $16.00  per 
thousand.  Seconds  and  culls  can  be  bought  for  about  $2  00 
per  thousand  less.  These  pins  are  manufactured  in  the 
locust  region  in  the  East  by  the  million  and  as  the  field  for 
their  sale  on  the  Coast  is  limited,  it  is  doubtful  whether  any 
local  manufacturer  can  compete. 


The  question  of  water  hammer  in  pipe  lines  is  a  very  interest- 
Mi  important  one.  and  it  is  desirable  that  we  have  as  clear 
and  accurate  notions  of  it  as  possible.  That  formulae  which 
neglect  the  compressibility  of  water  lead  to  erroneous  results 
can  be  understood  b\  tin  statement  that  instantaneous  stoppage 
of  flow  iii  a  perfectly  incompressible  fluid  confined  in  a  perfectly 
rigid  vessel  would  give  an  infinite  pressure.  That  is  the  limit  in 
one  direction,  while  in  the  other  we  find  that  either  complete 
compressibility  of  the  fluid  or  complete  elasticitj  of  the  vessel 
would  prevent  any  hammer  action  at   all 

Neither  limit  exi-t-  in  the  problem  under  consideration  and 
we  will  find  the  actual  conditions  and  results  somewhere  between 
them  \  formula  considering  only  the  compressibilitj  of  water 
is  used,  and  is  the  simplest  of  am  proposed,  but  the  results  are 
aid  a  related  assumption  gives  erroneous  le-ults  when 
used  in  connection  with  slow  closing  of  the  valve. 

(Mi  the  other  baud,  a  formula  which  considers  onlj  the  pipe 
dilation  ignores  the  well  known  fact  of  the-  compn  ion  of 
water  results  higher  than   those   found  !■>    experiment. 

The    primarj    ii  ions    of   this    subject    were    made    bj     \ 

Joukovsky   in    1S:>7.  at    M  luuinars    to   the   installation   of 

extensive    water    works.      An    account    of    these    was    presented    by 
imin  at   t!  the    American    Water    Works 

ished  in  the  Pn  iceedings  fi  ir  that 
I      an     so    important    and    far-reaching    in 
results   that   the)    should   be   studied    by   every   engineer   in- 
terested in  a  clear  understanding  of  the  subject. 

m     volume    of    water    due    to    an    incri I 

■  n   In    Grassi    i  se<    <  iibson's 

d    its    Applications  i     inci  n 0  040    to 

i  ases   from   212     I     to   35     F 
This  gives  a  bulk  modulus  varying  from  368,000  to  288,000  lbs. 

in.,    the    value    at    50      F.    being    approximately    300,000    lbs. 
per  s,|.  in. 

ires   for  pure  water,  and   will   be  used   in 

llth  nigh    tin     pri  51  nee   i  if  air   in    Si  ilution 

the    compressibility    and    would    reduce    the    resulting 

tint  of  pressure  above  normal  due  to  stoppage 

of    flow    i-    SO    related    to    the    velocity    of    the   pressure    wave    that 

it   i-  necessan    to  know   something  about  this. 

I  lie  velocity  of  sound  waves  in  any  medium  depends  upon 
the  elasticitj  and  density  id'  the  medium.  According  to  the 
formula  given  by   I.    I'.   Church; 


C=. 


F.  g 


\  y 


(1) 


the  temperature  remaining  constant.     In  the  case  of  water, 

E  =  300.01)11  lbs.  per  sq.  in. 

g  =  3e6.4  inch  seconds. 

y=0.03604  lbs.  cu.  in.   I  wt.  of  water  I 

C  =  velocit3  of  pressure  wave  in  inches  per  second 
and  we  would  have  a  velocity  of  56713  inches  per  second  or  4726 
feet  per  second.  Ibis  result  is  variously  given  and  depends 
upon  the  temperature  which  may  happen  to  be  considered  the 
average  one,  and  would  represent  the  condition  in  a  rigid  pipe 
line. 

What  happens  on  instantaneous  stoppage  in  a  rigid  pipe  is 
given  by  Gibson  to  be  as  follows:  rise  of  pressure  above  normal 
and  zero  velocity  at  lower  end;  a  wave  of  pressure  and  zero 
velocity  -tarts  from  lower  end  and  travels  to  upper  end  at  a 
veloicty  of  472o  feet  per  second;  the  compressed  column  imme- 
diately commences  f>  re-expand  on  arrival  of  the  wave  at  the 
top,  the  pressure  drops  to  normal  at  that  point  and  a  wave  of 
normal  pressure  and  velocity  ( — V  up  the  pipe)  travels  to  the 
lower  end;  on  reaching  the  lower  end  it  is  reflected  as  a  wave 
of  negative  pressure  (below  normal)  and  zero  velocity,  to  be 
again  reflected  at  the  top  as  a  wave  of  normal  pressure  and 
\    i  ;■ )    in  which  v  is  the  original  velocity  of  the  water. 
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This  cycle  is  repeated  until  the  motion  dies  out,  due  to  a 
combination  of  causes. 

It  will  be  seen  that  the  increase  in  pressure  is  equal  in  all 
parts  of  the  pipe,  and  that  the  only  influence  exerted  by  the 
length  of  the  pipe  is  in  fixing  the  time  occupied  by  the  wave  of 
pressure  in  traversing  the  line. 

The   persistency   of   the   high   pressure   at   the   lower   end   in 

seconds 

length  of  pipe  x2 

4726 
and  at  any  point  on  the  line  will  be  equal  to  the  time  required 
by  the  wave  to  travel  from  the  point  to  the  top  end  and  return. 
The  time   for  a   complete  cycle 

length  of  pipe  x  4 

47_>r , 
The  time  element  is  important,  as  any  time  required  to  close 
the  valve  which  is  equal  to  or  less  than 
length  of  pipe  x  2 
4726 
gives  the  same  effect  as  instantaneous  closing. 

This  is  the  reason  why  long  pipe  lines  are  more  difficult  to 
protect  than  short  ones,  and  not  because  they  contain  a  greater 
weight  of  water. 

The   formula    for   pressure   produced   in   a   pipe   by   sto 
within  the  limits  given  and  not   considering  elasticity  of  the  pipe 
walls  is 


n' 


a:  y 
g 


(2) 


in  which 

£  =  pres.SUre   in    lb--    per   sq.    in. 
£=Rulk  modulus  of  water  =  300,000  lb-,  sq.  in. 

y  =  0.03604  lbs.  cubic  inch    (wt.  of  water). 

g  =  386.4   for  inch   seconds. 

z>  =  velocitj   of  the  water  in  inches  per  second 

This   reduce-   to 

[>  =  5.29  V   (  inch   second-  i. 
or  for  velocities  expressed  in   feet  per   second 

/>  =  (,34S  .     i     ,  conds).  (3) 

This  i-  a  simple  formula  bm  gives  highei  results  than  when 
elasticity  of  tin-  pipe  wall-  i-  considered,  and  the  formula  above 
for  velocity  of  the  pressure  wave  give-  a  shorter  time  within 
which  the  results  aie  the  same  a-  for  instantaneous  closing. 

That  the  velocity  of  -ound  in  a  compressible  medium 
tained  in  an  elastic  pipe  i-  less  than  for  a   rigid  pipe  was  first 
proven    by    Korteveg   in    1878,    wa-   confirmed    by    calculation   and 
experiment  by  Joukovsky,  and  is  accepted  a-  having  an  important 
influence  on   results  obtained. 

Church'-  formula  tor  tin-  velocity  of  the  prsesure  wave 
considering  the  compressibility  of  water  and  the  elasticity  of  the 
pipe  walls  is 


n  = 


iZFM 


(4) 


\    y        l  /.'i        .-  r  E 

in  which 

C  =  velocity    of   pressure    wave    in    inches   per   second   con- 

sidering  i  lasticity  of  walls. 
g  =  386.4   (inch   second). 
y=  0.03604  lbs.  cu.  in.    (  wt.   of  wa 
£  =  Bulk  modulus  of  water  =  300,000  lb-,  sq.  in. 
£'=  Modulu-  of  elasticity  of  material  of  pipe  walls. 
=  30,000,000   U>-.    sq.   in.   for   stei  1 
=  25,000.000  lbs.  sq.  in.  for  cast  iron. 
f  =  thickness  of  pipe  wall  in  inches 
r  =  radius  of  pipe  in  inches. 
Using  the  same  notation  and   making 


the  velocity  of  the 


water  at  the  time  of  closing,  the  pressure  in  lbs.  per  square  inch. 

(5) 


/'  = 


I  \  g  (t  £i  +  2  r  i:  i  / 


also  when  the  velocity  of  pressure  wave  i-  calculated  as  above. 


C1  y 


These  formulae  give  a  -mailer  value  for  the  velocity  of  the 
pressure  wave,  consequently  a  longer  time  of  valve  closing  within 
which  the  results  are  the  same  as  for  instantaneous  closing,  and 
a  considerably  lower  pressure  above  normal,  and  they  should  be 
used   in  all   cases   where   the  best   results   are   desired. 

Any  condition  tending  to  increase  the  elasticity  of  the  con- 
taining walls,  as  for  instance,  making  them  thinner,  and  providing 
air  chambers,  tends  to  decrease  the  maximum  pressure,  but 
lengthens  the  period  of  vibration.  The  latter  may  produce  evil 
effects  in  governing  in  some  instances,  and  is  somewhat  analo- 
gous to  increased  length  of  pipe,  except  that  lower  pressures  are 
met  with. 

It  is  evident,  considering  a  pipe  line  of  am  length,  that  no 
influence  tending  to  check  the  llo\v  at  the  upper  end  can  exist 
until  the  arrival  there  of  the  wave  of  pn  ssure  and  zero  velocity; 
consequently  the  section  at  that  point  will  continue  to  flow  after 
Closure  at  lower  end  for  a  time  in  seconds 


L_ 
C 


in  which 


/.  =  length   •  if   pipi     in    tret. 

C*  =  velocity  of  pressure  wave 

S  =  time  in  seconds. 

The  time  .V  multiplied  by  v,  tin 
second  of  tin-  water,  gives  the  distance 
upper  section  in  this  time,  which  multipli 


feel    as  calculated  above. 

le  velocity  in  feet  per 
in  feet  traveled  by  the 
d  bj  the  area  in  square 
feel  of  the  pipe  gives  the  volume  in  cubic  feel  which  should 
result  from  the  compression  of  the  water  and  the  stretch  of  the 
pipe  walls. 

Take   for  example  a  pipe   line  as   folio 
L  =  length  =  3 ii hi   feet 
I>  =  diameter  =  16  inches. 
A  —  area  =1.396263401595  sq.  ft. 
!•  =  veloeitv  of  water  =  5  feel  per  second. 
/4'  =  area  of  pipe  when  expanded  bj   pn    sun    / 
/>  =  pressure  above   normal   due  to   wain    hammer. 
/  =  thiekne--   of   wall  =  %    inch    steel 

volume  of  water  before  compn  >ion  in  cu.  ft. 
/"'  =  volume  of  water  after  compression  in  cu,  ft. 
S  =  time  in  second-  required  by  pressure  wave  to  reach  top 

end  of  pipe  line. 
5'=  time  in  seconds  of  pressure  wave  for  up  and  down  trip. 
The    head    i-    nol    material    except    that    it    must    be   taken    into 
ai  count  when  deciding  upon  the  thickness  of  the  pipe  wall 
Then  by  formula  (4l  the  velocity  of  the  pressure  wave 


r> 


-ft 


586.4 


300,  ( •    30, ,000    - 


(6) 


/. 03604  '    i  kj   •  30, .'"I"  :  2  ,  8  ■  300,1 

=  44285   inches   per   second. 
=  3690.4  feet   per   second. 
And  the  pressure  by  formula    (6) 

,A  .  ,  44285  X  .0-3604 

''  =  "°X 3S6A 

=  247.83  lbs.  per  sq.  in. 

The  pressure  by   formula    (3)    which   does  not   consider  the 
elasticity  of  the  pipe  walls  would  be  317  4  lbs.  per  sq.  in. 

The   formula  given  by  Prof.  A.   Budau  which   considers  the 
water  to  be  incompressible  is 

I  3  S  E  v°- 

iha)  =  -y/V  +77^7   -;'" 

ill    which 

(lic)  =  increase  in  pressure  in  feet. 

hi  =  operating  head  in   feet. 

.9  =  thickness  of  pipe  walls  in  inches. 

D  =  diameter  of  pipe  in  inches. 

£  =  modulu-  of  elasticity  of  pipe  material. 

v  =  velocity  of  water  in  inches  per  second. 

y  =  62.408' 

.C  =  32.153. 

(This  notation  is  to  be  used  in  this  formula  only  and   i-  not 
to  be  confused  with  that  given  elsewhere.) 

Applying  this  formula  to  the  case  above  and  using  the  same 
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value  for  the  coefficient  of  elasticity  of  the  pipe  walls,  the  excess 
pressure  resulting  is  606  lbs.  per  square  inch.     As  the  operating 

head  is  included  in  the  formula,  this  was  assumed  at  200  feet. 
Returning  to  the  previous  notation. 
2  X  2000 


S1: 


:  1.08388  sec 


(8) 


3690.4 

is  the  time  of  valve  closure  which  gives  the  same  effect   as  in- 
stantaneous  closing.      The    complete    formula    for   pressure    i  p'  I 
due    to   gradual    closing    is    complicated,    but    the    result    can    be 
obtained  with  sufficient  accuracy  by   the  formula 
V 

when  Tv  is  greater  than  S' ;  in  which  7V  =  timc  of  closing  of 
valve  in  seconds.  As  noted  above,  when  Tv  is  equal  to  oi  less 
than  .V  the  pressure  will  be  the  same  as  for  instantaneous 
closure. 

To  show  whether  formulas  (4)  and  (6)  satisfy  the  con- 
dition produced  by  the  flow  of  the  upper  section  during  the  time 
required  by  the  pressure  wave  to  reach  the  upper  end  of  the 
pipe,  consider  the  following  figures: 

The  volume  of  the  water  in  the  pipe  would  be,  before  com- 
pression. 

r=\  I. 

=  1.396263401595  x  2000. 

=  2792.526803190  cu  ft. 
The    compression    of    water 


per 


lulus  of  3IHUMXI  His.  per  sq.  in.  would  he 


pressure 

1 


nth 


bulk 


=  .000003333 


300,000 

and  the  compression   under  a  pressure  of  247. S3  lbs. 

=  .00082610  which  multiplied  by  /' 

=  2.306906392  cu.  ft.,  leaving  the  volume  compn 

V1  =2790.219896798  cu.  ft. 

The  increased  area  of  the  pipe  i\uv  to  expansion  can  lie 
found  by  considering  the  effect  of  the  water  hammer  pressure 
on  the  walls. 

The  diameter  would  increase  to  diameter 
X  247.827717 


=  16  + 


X 


.) 


in  inches 
(16) 


30,000,000 
=  16.00422960  inches. 
=  1.33368580   feel 
and  the  area  Ax=  1.39700170  sq.  ft. 

The  length  of  the  expanded  pipe  occupied  by  the  comp 
water  will  be 

r 


.c 


=   l"C-"'lo<>    f,  , , 


which    leaves   a    distance   at    the   top   end    of  2.70831    feet    which 

should   check    with    the    distance   traveled   by  the    upper    section, 

while  the  pressure   wave  was  traversing   the  length   of  the   pipe. 
I  Ik    time  required  bv  the  wave  will  be 

-=™   =.54194  sec. 
3690.4 

and   the   distance   traveled  by   the   upper   section  =  .54194   x    5  = 

2.70950    feet,    which    checks    within    .00119    feet,    or     four    one- 

hundredths  of  one  per  cent. 

In   Budau's  treatment  of  the  case   (considering   the  water  to 

be   incompressible)    it   is  not  possible   to  obtain   a   correct     tati 

ment   of   the    velocity   of   wave   propagation,    but    by    calculating 

the   distention   of   the  above  pipe,   due   to   the  pressure   given   by 

his    formula,   it   is   possible   to   find   the   distance   traveled   by   the 

upper   section   of   water   by   comparing   the   pipe   volumes   before 

and  after  dilation.     From  this  results  a  value  for  the  velocity  of 

wave   propagation   which   substituted   in  formula    (6)    will   give  a 

pressure  checking  closely  with  that  given  bj   formulae  (4)  and  (6). 

This    means,    in    the    case    cited,    that    a    pressure    of    606    lbs.    per 

square    inch    is    required    to    satisfy    the    conditions    when    com- 

ibility  of  water  is  neglected,  while  248  lbs.  is  sufficient  when 
this  clement  is  included. 

V  water  positively  is  compressible,  the  conclusion  is  that 
Budau's  formula  is  incorrect  and  would  lead  to  results  not 
sustained  by  experiment.  In  the  above  example  the  simple 
formula    (3  )   gives  a   result  much  closer  to  the  correct  one. 


THE  VALUE  OF  A  WATER   POWER. 
The  value  of  an  undeveloped  constant   water  power  is   such 

a  sum  as  when  put  at  a  proper  rate  of  interest,  say  10  per  cent, 
will  pay  the  difference  in  cost  between  steam  and  water  power, 
items  of  cost  being  considered.  A  power  which  is  variable,  and 
winch  cannot  be  depended  upon  throughout  the  year,  has  of 
course  less  value  than  that  which  is  constant.  In  such  a  ease 
the  items  for  consideration  are:  The  maximum,  minimum,  and 
average  quantity  of  water,  and  length  of  time  when  there  is  no 
water;  all  the  other  items  which  enter  into  the  value  of  a  uni 
form  power;  necessity  in  nearly  all  cases  for  a  supplementary 
steam  plant,  with  the  expense  of  maintenance  and  running  tor  a 
portion  >  ir  all  of  the  time. 

The  value  of  an  undeveloped  variable  power  i-  little  or  noth- 
ing if  its  variation  is  great,  unless  it  is  to  he  supplemented  by  a 
Steam  plant.  It  is  of  value  then  onl)  when  the  cost  per  horse 
power  for  the  double  plant  is  less  than  the  cost  of  steam  power 
under  the  s.nne  conditions  as  mentioned  for  a  permanent  power 
has  been  represented. 

To  determine  the  market  value  of  such  a  power  which  has 
been  developed,  it  will  be  necessary -to  consider  the  power  by  it- 
self, independent  of  the  plant;  that  is,  to  determine  first  the 
value  oi  tin  power  as  though  it  were  undeveloped,  and  then  to 
determine  the  value  of  the  improvements.  The  sum  of  both 
will  represent  the  value  of  (he  power  as  developed. 

It  might  happen  in  some  cases  that  the  value  of  the  privilege 
would  be  a  minus  quantity,  hut  that  the  value  of  the  improve- 
ments more  than  offset  thai,  thus  making  it  of  value  in  the  de- 
\  eh  iped   state. 

The  cost  of  developing  i  power  originally  will  not  always 
represent  the  value  of  the  improvements,  except  in  so  tar  as 
it  relates  to  the  character  of  the  work  done.  Considering  the 
work  properly  and  substantially  done,  the  value  of  that  work  im- 
mediately after  completion  may  not  be  represented  by  its  cost. 
A  certain  power  may  cost  to  develop  twice  as  much  as  another  of 
equal  power,  the  difference  in  cost  being  due  to  differences  in 
head  or  some  other  natural  cause;  hut.  all  other  things  being 
equal,  the  one  which  cost  double  has  no  more  value  than  the 
other,  because  it  produces  no  more. 

The  value  would  depend  largely,  however,  upon  the  charac- 
ter of  the  work  done  and  the  condition  of  the  dam,  canal,  and 
wheel  plant.  If  any  portion  required  renewing  soon,  the  value- 
would  lie  lessened;  and  if  a  general  renewal  of  all  the  plant 
were  necessary,  the  value  would  then  be  practically  the  same  as 
though  it  were  undeveloped 

The  actual  value  of  a  plant  would  depend  upon  the  amount 
of  depreciation  which  had  taken  place;  or,  better,  upon  the  num- 
ber  of   years   which   it    would    run    without    renewing. 

The  value  of  the  plant  will  be  its  cost,  less  depreciation,  up 
to  the  point  where  the  cost  of  water  power  equals  that  of  steam 
power;  for  it  would  be  justifiable  to  make  an  expenditure  up 
to  an  amount  which  would  give  as  good  financial  returns  as  any 
other  source  of  power.  Beyi  nd  this  [joint,  when  water  power 
costs  more  than  steam  power,  the  value  of  the  improvements 
would  not  he  represented  by  their  cost— From  a  paper  by  Charles 
T.   Main,   .Mill   F.nginecr  and   Architect,   Boston,   Mas- 


A  uniform  system  of  operating  accounts  has  been  pro- 
mulgated for  express  companies  and  electric  railways,  so  far 
as  they  come  under  the  jurisdiction  of  the  Interstate  Com 
merce  Commission.  The  financial  accounts  for  all  agencies 
of  transportation  have  been  brought  to  a  point  at  which  gen- 
eral questions  of  public  policy,  as  well  as  technical  questions 
of  accounting,  claim  consideration.  In  the  matter  of  annual 
reports,  also,  many  changes  have  been  made  during  the  past 
y.ai.  Such  reports  are  now  required  from  express  companies, 
from  electric  railways,  and  from  sleeping-car  companies.  The 
forms  for  reports  of  steam  railways  have  been  arranged  so 
as  to  require  a  less  extended  report  from  the  small  railways 
than  from  the  large  railways.  A  special  form  of  report  has 
been  advised  for  switching  and  terminal  companies,  as  well 
as  for  lesser  companies  which  maintain  financial  accounts 
only. 
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DIFFICULT    PROBLEMS    WHICH     PUBLIC    UTILITY    COM- 
MISSIONS ARE    ENDEAVORING  TO  SOLVE1 


By   H.  C.  Abell. 


First  ■  The  Total  Value  of  a  Property ;  which  includes  the 
physical  or  tangible  value,  as  well  as  the  so-called  intangible 
value. 

Second:  The  Proper  Kate  of  Return  on  that  Valuation,  so 
that  capitalists  can  be  induced  to  invest  in  a  more  or  less  haz- 
ardous business   instead   of   real   estate,   mortgages,   etc. 

Third:  The  equitable  method  of  charging  the  users  of  the 
commodity  and  establishing  standards — whether  it  be  for  a 
cubic  foot  of  gas,  a  kilowatt  of  electricity,  a  gallon  of  water*, 
a  telephone  call,  or  a  car  ride,  so  that  each  user  pays  to  the 
Public  Utility  for  service  rendered  an  amount  which  shall  bear 
a  proper  relation  to  the  cost  which  he  occasions  the  utility. 

Fourth:  Some  method  of  increasing  the  rate  of  return  to 
the  Public  Utility  on  its  valuation  in  some  proportion  to  the 
decreased  cost  to  the  public,  as  an  incentive  to  the  Utility  to 
develop  its  business  and  decrease  its  cost  per  unit,  and  there- 
by  decrease   its   selling   cost   to   the   public. 

It  appears  at  first  glance  that  these  problems  should  not  be 
difficult  of  solution,  but  an  analysis  soon  develops  the  perplexing 
and  trying  difficulties. 

First  Problem. 

Tula!  l\iluatious :  which  may  be  divided  into  physical  and 
so-called  intangible  valuations. 

Physical  Valuation:  Engineers  can  estimate,  at  prevail- 
ing prices,  what  it  costs  to  replace  a  certain  piece  of  apparatus, 
or  a  collection  of  pieces  concentrated  on  one  portion  of  ground 
or  under  one  roof,  which  may  be  called  the  plant  or  power 
house,  but  they  cannot,  with  the  same  accuracy,  estimate 

(a)  What  has  been  the  average  price  paid  since  the  utility 
first  commenced  serving  the  public,  including  the  increased  cost 
of  new  apparatus  installed  when  just  developed,  over  the  later 
prices  after  the  apparatus  becomes  standard  and  patents  have 
expired ; 

(b)  What  will  be  and  what  has  been  the  cost  of  necessary 
changes,   due   to   the   ill    fitting    together   of   these   parts; 

(c)  What  will  be  the  changes  in  the  art  during  construc- 
tion,   necessitating  changes   in   plans   and   construction; 

(d)  What  the  increased  cost  will  be.  due  to  climate  or 
labor  conditions ; 

(e)  The  kind  of  soil  and  quantity  of  water  to  be  encount- 
ered in  all  excavations; 

(f)  The  cost  of  accidents,  employers'  liability,  public  lia- 
bility, lire,  wind,  water,  etc.,  breakage  of  machinery,  temporary 
work,  such  as  coffer  dams  being  washed  nut  during  construc- 
tion, and  various  other  items ; 

(g)  The  increased  cost  of  construction  during  operation, 
due  to  idle  labor  waiting  for  an  opportunity  to  work,  and  to 
temporary  work  installed  (in  order  to  avoid  interruptions  to 
service)    which  is   removed  after  permanent   work  is  finished; 

i  h  )  The  increased  operating  expenses,  which  are  unavoid- 
able due  to  construction  work  going  on; 

(i)  The  length  of  time  necessary  to  construct  a  plant,  which 
would  affect  interest  while  building,  taxes  during  construction, 
engineering,  etc. ; 

(j)  The  cost  of  obtaining  all  the  actual  necessary  money  to 
build  the  plant,  and  to  put  it  on  a  self-sustaining  basis; 

(k)  The  unforseen  litigation,  injunctions,  etc.,  which  fre- 
quently increase  enormously  the  original  estimated  cost; 

(I)  The  cost  of  the  corporate  organization  of  the  com- 
pany ; 

(m)  What  the  actual  cost  will  be  over  the  estimated  cost 
— due  to  increased  cost  of  material  and  labor  since  estimates 
were   made,   and   to   omissions,   etc.  ; 

lrrhe  Armour   Enginei  r. 


(n)  The  necessity  of  laying  out  works,  purchasing  prop- 
erty, erecting  buildings,  etc.,  in  order  to  provide  for  future 
extensions — at   a   minimum   cost   for   the    future ; 

(o)  The  present  value  of  the  plant,  after  depreciating 
the  various  items  to  allow  for  obsolence,  inadequacy  and  decay, 
and  the  enhanced  value,  which  will  be  considered  under  intangi- 
ble valuation. 

Intangible  Valuation:  It  is  also  impossible  for  engineers 
to  estimate,  with  accuracy  the  intangible  valuation,  which  in- 
volves a  consideration  of 

(a)  The  expense  of  obtaining  a  proper  ami  efficient  operat- 
ing organization ; 

(/>)  The  expense  of  maintaining  an  operating  organization 
to  develop  business  and  to  popularize  the  utility  and  the  use  of 
its  product  during  the  construction  period,  so  that  the  plant 
can  commence  operating  with  the  greatest  possible  revenue ; 

(c)  The  cost  of  advertising — including  newspapers,  post- 
ers, perodicals,  personal  solicitation  and  practical  demonstra- 
tions of  various  kinds ; 

(d)  The  cost  of  appliances  which  are  given  away,  or  loss 
on  their  sale  which  includes  free  installation; 

(c)  The  loss  ilue  to  operation  until  the  utility  is  on  a 
paying  basis ; 

(/)  'fhe  loss  in  interest  and  profits  on  the  investment,  from 
the  first  operating  period  to  a  time  wdien  expenses  and  interest 
are  earned ; 

(g)  The  enhanced  value  of  the  utility  due  to  the  increased 
value  of  its  real  estate,  location  of  plant,  accessibility  of  water, 
railroad  facilities  and  sewerage,  location  of  pipes,  conduits,  etc., 
in  the  streets — the  latter  costing  much  less  for  installation, 
special  fittings,  moving  of  manholes,  etc.,  when  no  obstructions 
are  met,  to  the  extent  that  these  items  are  not  given  full  con- 
sideration in  making  the  physical  valuation; 

( h  )  The  enhanced  or  decreased  value — due  to  the  utility 
while  operating  having  assisted  and  participated  in  the  loss  or 
development  of  the  town  or  city.  The  utility  having  been  an 
active  participator  in  the  development  of  the  city,  must  be 
entitled  to  at  least  the  same  recognition  as  any  active  merchant 
or  banker,  whose  business,  as  a  going  concern,  is  worth  some- 
thing; and  the  utility  is  entitled  to  even  more  consideration, 
since  it  cannot  pick  up  its  pipes,  conduits,  and  plant  and  move 
to  another  city.  The  inactive  land  owner  is  much  better  off 
than  the  utility  in  that  although  he  takes  the  same  chances  in 
the  development  of  the  city,  he  takes  no  other  chances  and 
assumes  no  responsibility;  whereas,  the  utility  has  actively 
assisted  in  all  developments,  taking  the  many  chances  of  loss  to 
which  only  a  utility  is  heir,  including  the  risks  involved  in  the 
work  of  construction,  development,  and  financiering; 

(i)  The  loss  in  the  change  of  apparatus,  due  to  obsoles- 
cence or  inadequacy,  which  could  not  be  charged  as  an  operating 
expense  and  still  maintain  rates  which  would  hold  the  cus- 
tomers and  permit  the  financing  of  the  company  for  necessary 
changes  and  extensions.  One  of  the  many  examples  was  the 
changing  of  monocyclic  generators  which  had  been  installed  but 
a  short  time.  An  example,  with  which  the  writer  is  familiar, 
is  the  difference  between  the  purchase  price  and  the  price 
obtained  after  abandonment  (a  change  having  been  essential), 
which  amounted  to  a  depreciation  of  forty  per  cent  per  annum. 
The  utility  company  could  not  possibly  maintain  its  rates  and 
finance  this  change  due  to  evolution  and  development,  any  more 
than  could  a  manufacturing  concern  (which  had  experienced 
the  same  rapid  change  in  the  art.  as  had  many  utility  com- 
panies), if  it  were  not  permitted  to  add  a  charge  for  the  cost  ol 
experiment  and  development  to  the  sale  price  of  its  commodity. 
In  the  case  of  the  utility,  it  is  the  development  of  the  art  for 
more  efficient  and  reliable  service  in  competition  with  other 
sources  of  /supplying  heat,  light,  etc. ; 

(;')  The  expenditures  in  replacing  the  appliances  free  of 
cost  to  the  consumers,  due  to  a  change  in  the  art.  An  example 
would  be:  a  change  of  motors  from  D.  C.  to  A.  C.  system,  from  one 
cycle  to  another,  and  that  of  operating  voltage,  necessitating 
the  change  of   all   lamps  and  appliances.     All   utility  companies 
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have   experienced   this   expense,   though   it    does    not    show    in   a  state    of    repair   at    all    times,    arc    allowed    a    minimum    service 

icement  inventory.  value  of  80  per  cent  of  the  reproduction  cost;  whereas,  with  a 

The  Tentative  Method,  now  used  bj  one  of  the  Commissions  .-team   engine   that   has   been   in   service   a   number  of  years   but 

t0    arriVe    at    reproduction    and    present    physical    values,    is    as  which  may  be  in  a  good   state  of  repair  though  not  having  the 

f0Hows;  same   efficiency   as   a    more   modern   engine,  or   sufficiently  good 

Reproduction  Value:     Five  year  averages  are  obtained  from  to  put  in  a  newlj  built  plant,  only  25  per  cent  of  its  reproduction 

the  various  units  which  go  to  make  up  a  whole;  then  the  freight,  value  is  allowed. 

estimated  cost    of   installation  and  handling   arc  added.     To  the  There  is  a  great  diversitj   of  opinion  among  engineers  as  to 

sum   of   these    items,   which   are    supposed    to    make    a    completed  the  approximate  correctness  of  the  above   method  of  arriving   at 

whole,  is  added  a  percentage  for  engineering,  interest  while  build-  present  value. 

ing.  and  incidentals.     To  the  above  two  items  is  added  the  stock  Some  engineers   claim   that   each   unit   should   be   gone   over, 

(coal,  appliances,  etc..  on  hand  i .  and  to  this,  the  cost  of  paving.  first    obtaining    its    reproduction    value,   and   then    depreciating   it 

making    a    grand    total     for    replacement.       The     following    is    a  in  proportion   to   the  cost   of   making  the  unit  practically  new. 

summary-  Other  engineers  think  that  in  addition  to  the  above,  a  further 

Reproduction.     Present.  amount  should  be  deducted  lor  depreciation  in  proportion  to  the 

1  Land   —                    —  change  in  the  art. 

2  Distribute  n    System Still  others  think  that  the  present  value  of  a  plant  should  be 

3.    Power    Plant   Equipment —                    —  estimated  on  a  basis  relative  to  most  modern  apparatus.     As  an 

4     Buildings    —  example:     Suppose  it  is  the  desire  to  obtain  the  value  of  a  water 

5.  Office   Furniture,   Appliances —  power  plant  of  1000  K.  W.  capacity,  with  a  load  factor  of  40  per 

6.  Tools,  Implements  and  Machine,  j  -cnt.     A  figure  would  first  be  obtained  for  the  most  economical 

7.  Horses,  Wagons  and  Miscellaneous.   —  steam  plant  of  this  capacity,  which,  for  illustrative  purposes,  we 

will  assume  to  cost  $100,000.     Further  assuming  that  the  cost  per 

8.  Total   Items   1   to  7 —  K.  W.  hour  is  one  cent,  not  including  interest,  and  that  the  water 

8  \dd    —J,     for    Engineering    Super-  power  plant  can  develop  current  at   Jjc  per  K.  W.  hour  on  the 

vision,   Interest  during  Construe-  same  basis   as  that  taken   for   steam,  then  the   saving  per   K.  W. 

tion  and  Contingencies —                    —  hour,   by   using   the   water   power   plant,   would   be   l/2c,   or   on   a 

40   per   cent   load    factor    (3,504,000   K.  W.    hours    per   year),    the 

Xotal  1  to  8 —  saving  would  be  $17,530.      Ibis   .sum  capitalized  at  ten  per  cent 

9  Stores   and    Supplies —                    —  *t,le  allowable   rate  of   return  on   the   investment)    would   make 

10     paving    —  the  value  of  the   water   power   $175,200   more   than   that   of   the 

steam,  or  give   the   water   power   a   total    value   of  $275,001).      The 

Total  Items  1  to  10 —  depreciation  is  assumed  to  be  included  in  the  operating  expenses. 

Present  Value:     The  present  value  is  arrived  at  as  follows:  All  the  above  methods  are  influenced  by  the  personal  equation. 

l'.\     consultation,    discussion,    and    investigation,    a    tentative    life  Second   Problem. 

i  i    each   unit   is   taken;   then   the  junk  value   is  ascertained   from  Rate  of  return  on  the  valuation:     Before  taking  up  the  rate 

values   of   old   copper,   iron,   etc.;   by   deducting   the    junk   value  of  return.   I   will  refer  to  the  depreciation  and  the  amount  to  be 

from  the  reproduction  value,  the  depreciating  value  of  the  unit  set  aside  therefor.     The  line  of  demarcation  between  depreciation 

is  obtained.     The  present   value,   if  in   first   class  operating  con-  and    maintenance    is    difficult    to    follow.      Some    engineers    and 

dition.   is  obtained  by  taking  the  age  of  the  unit  and   deducting  managers  think  that  maintenance  and  depreciation  should  all  be 

the   amount   which    would   have   accumulated    in   a    reserve    fund  an  operating  expense,  as  it   is   essential  to  keep  a  plant  up  to  a 

bad  an  amount  been   set  aside  each  year,   bearing  a  certain  per  certain   point   of  repair  at   all   times.     They   think  when  a  piece 

cent  interest,   which  would,  at  the  end  of  its   life,  have  equaled  of    apparatus    is    replaced,    the    difference    between    the    amount 

the  total   depreciating  value;   its  junk    value   is   then   added.      If  received  for  it.  either  as  junk  or  an  old  piece  of  apparatus,  and 

in   fair   operating   condition,   ten   per   cent    is   deducted   from  the  the  cost  of  the  apparatus  replacing  it.  should  be  charged  to  plant 

present   depreciating   value   and.   if   operating,   but    in   poor   con-  account.     Others  think  the  difference  between  the  actual  cost  of 

dition,  twenty  per  cent   is  deducted   from   its   present  depreciating  the   old   apparatus   and   the   new    should   be   charged   to    the    plant 

value;   to  either  of  the  above   values   would  be   added  the  junk  account,  and  that  the  cost  of  the  old  apparatus  should  be  charged 

value.      To   illustrate   this   method   of  arriving  at   present   value,  off  to  an  operating  maintenance  account.     They  also  think  that 

we  may  assume  that  the  '-eserve  fund  is  to  be  set  aside  at  four  the   utility   enhances   in    value   as    the    city   develops   in   a   larger 

per  cent   compound   interest;   that  the   cost    of   the   unit   is   $1200  proportion  than  the  depreciation  occurs. 

new:   that   the   tentative   average   life   is   twenty   years;    and   that  Others  think  that  an  amount   should  be  set  aside  each  year 

the  junk  value  is  $200.  and  that  we  wish  to  determine  the  value  sufficient   to  cover  the  depreciation   according  to   assumed   lives, 

at    the    end    of    ten    years;    first,    when    in    first-class    condition;  For  instance,  to  take  the  example  of   1200  previously  mentioned. 

second,   when   in   fair  condition;   and   third,   when  operating  but  $50.00   would   be   set   aside   each    year    for   twenty   years,    if   the 

in  poor   condition.     Deducting  $200  junk   value   leaves   $1000  as  apparatus  should  last  that  long. 

the  cost  of  the  depreciable  portion  of  the  unit   new.     The  amount  There  are  also   various  opinions   as   to   how   the  fund   should 

to   be  set  aside  each  year   at   four  per  cent,   compound   interest.  be  treated  and  financed. 

to  equal  $1000  at  the  end  of  twenty  years,  would  be  $33.58.     The  The    Commission,    previously    referred    to.    when    obtaining 

amount    set    aside    each    year    for    ten    years,    together    with    its  present    values,    used    four    per    cent    compound    interest    curve, 

accumulated  interest,  would  be  $403.  knowing    that    the    apparatus    had    actually    reached    its    present 

Deducting  $403   from   $1000   leaves   $507,   to    which   must   lie  life.     As  to  the   future,  however,   it  is  difficult  to  prognosticate 

added  the  junk  value.  $200.  making  a  present  value  of  the  unit.  what  these  lives  will   be;   in   fact,  we  are  certain  that  a  portion 

if    in    good    operating    condition,    of    $797:    if    in    fair    operating  of    the    plant    will    not    reach    the    estimated    lives    of    its    several 

condition,  ten  per  cent  is  deducted   from  $597,   making   the  total  parts,  and  that  a  portion   may  be  in   useful  operation  long  after 

nt   value  $737.30;  if  operating  but  in  poor  condition,  twenty  it  has  from  point  of  age  reached  the  junk  value.     It  would  seem 

per  cent   ;                    d   from  $597.  making  the  present  value  $677.60.  that  an  amount   should  be  allowed  that  would  cover  the  probable 

Minimum   service   values   are  allowed   for   the   various   units  depreciation  with  reference  to  any  specific  financing  of  the  fund, 

which    from    point    of    age.    might    make    the    value    of    the    unit  and    the    amount    be    changed,    either    reduced    or    increased,    as 

equivalent    to  junk  only,  though   it   would  be   in   useful  operation  necessity   requires  and  actual  experience  teaches. 

For    instance,    electric    meters,    which     are    subject    to    state    or  If  an   amount   be   set    aside   each   year   to   cover   the   probable 

municipal   inspection,   or   both,   and   have   to   be   kepi    in   a   certain  depreciation,   some   properties    would   soon  be   in  the   hands   of  a 
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receiver,  as  they  would  be  unable  to  meet  necessary  obligations. 
Commissions  will  have  to  use  their  judgments  in  this  matter. 

The  rate  of  return  has  to  be  large  enough  to  induce  men 
of  money  to  invest  in  a  more  or  less  hazardous  undertaking. 
The  investment  is  certain  to  increase  continually  as  the  city 
develops. 

The  utility  is  subject  to  all  the  various  municipal  and  state 
laws  which  may  be  passed  and  enforced,  but  unlike  a  life  in- 
surance company  or  other  concern,  it  is  not  able  to  move  away 
and  still  collect  premiums  from  the  residents  of  the  state  or 
municipality,  or  take  all  of  its  property  with  it. 

Nearly  every  utility  has  strong  competition,  necessitating 
continuous  changes.  In  fact,  the  competition  with  itself,  in 
many  instances,  is  very  detrimental  to  returns  on  the  investment. 
For  instance,  more  efficient  appliances  are  frequently  brought 
out,  using  only  40  or  50  per  cent  of  the  commodity  formerly 
used  with  old  appliances.  As  the  utility  still  has  its  investment, 
capacity  and  practically  the  same  consumers'  expense,  it  must 
devise  methods  and  means  for  increasing  the  use  to  its  present 
consumers,  increasing  their  standard  of  illumination,  etc.  It  is 
not  probable  that  this  can  be  done,  especially  to  this  large  extent. 
To  increase  sales  with  additional  consumers  can  be  accomplished 
only  with  additional  investment.  The  solution  of  this  problem 
requires  the  most  serious  thought  and  best  management. 

It  is  almost  unnecessary  to  make  anj  mention  of  the  changes 
which  entail  very  heavy  depreciation  and  enormously  increased 
material  from  which  the  product  is  manufactured,  increased 
cost  of  labor,  the  necessity  of  continuous  operation  during  the 
expenditures,  without  any  increase  in  earnings  such  as  art, 
municipal  regulations,  liability  to  accident,  increased  cosl  ol 
light  as  well  as  heavy  demands,  strikes,  changes  of  plant,  etc., 
when  all  other  manufacturing  concerns  can  shut  down. 

A  public  utility  is  a  barometer  of  the  condition  of  business. 
When  factories  shut  down,  the  street  railway  patronage  imme- 
mediately  falls  off,  light  and  fuel  bills  are  decreased,  all  of  which 
means  a  cut  from  the  net  profits  of  the  utility,  as  its  fixed 
expenses  are  practically  the  same. 

Third  Problem. 

Establishing  standards  of  service  which  will  be  fair  to  both 
the  consumer  and  the  utility,  ami  which  will  be  paid  lor  b}  the 
consumer  in  proper  relation  to  the  cost  which  he  occasions,  and 
at  the  same  time  allow-  the  utility  to  compete  with  the  various 
other  forms  of  light,  heat,  travel,  etc.,  is  a  problem  of  large  and 
wondrous  dimensions. 

In  order  to  arrive  at  any  solution,  it  is  necessary  to  consult 

the   manufacturer  of  apparatus   and   appliances,   the-  operat ■> 

the  utility,  and  the  user  of  the  utility's  product.  The  opinions 
and  claimed  experiences  of  persons  under  each  head  vary  greatly; 
hut  still  more  diversified  are  those  of  the  manufacturer,  operator 
and  user.  By  a  study  of  the  opinion,,  experiences  and  rules 
already  ill  force  in  various  places,  it  is  possible  to  arrive  at  some 
tentative  rules,  regulations  and  specifications  of  quality,  pressure, 
accuracy  of  measurement,  etc.  As  it  is  the  duty  of  a  Commission 
to  study  the  various  variables  which  enter  into  the  cost  of  a 
product,  and  endeavor  to  arrive  at  a  saleable  and  purchasable 
mean,  they  have  to  ascertain  the  quality  which  should  be  supplied, 
which  necessitate-  a  knowledge  of  the  material  from  which  it  is 
manufactured.  For  example,  the  coal  available  for  gas  manu- 
facture may  have  a  high  percentage  of  sulphur,  and  in  order  to 
produce  a  gas  which  would  compare  in  the  amount  of  sulphur 
present  to  another  gas  from  other  coal,  which  might  be  very  high 
priced  but  low  in  sulphur,  would  so  increase  the  cost  of  gas  that 
it  would  be  out  of  proportion  for  the  results  accomplished. 

The  relation  between  candle  power  and  calorific  value  varies 
with  the  different  manufactured  gases.  For  instance,  to  obtain 
the  same  calorific  and  candle  power  values  with  coal  gas  as  is 
obtained  with  water  gas,  might  mean  an  increased  cost  wholly 
out  of  proportion  to  the  results  obtained. 

An  allowable  variation  of  gas  pressure  of  a  fixed  number 
of  inches  of  water,  whether  the  pressure  is  high  or  low,  might 
work  a  hardship   on   either   the   utility   or   the  customer.     By   a 


study  of  the  appliance  and  the  application  of  the  law  of  the  flow 
of  gas  through  an  orifice  it  is  possible  to  arrive  at  a  mean  which 
is  fair.  As  an  example:  a  rule  not  allowing  over  l'/i  inches  of 
water  differential  pressure  on  any  consumer's  premises  would 
be  an  exceedingly  close  regulation  and  commercially  impossible 
for  a  total  city  distribution  system,  though  it  is  possible  that  such 
a  regulation  might,  if  the  matter  were  not  thoroughly  understood, 
lie   inaugurated. 

As  the  flow  of  gas  through  an  orifice  is  as  the  square  root 
of  the  differential  pressure,  therefore  increasing  the  pressure 
from  \l/2  in.  of  water  to  3  in.  of  water  would  increase  the  flow 
40.6  per  cent  while  increasing  from  3  in.  to  6  in.  would  increase 
the  flow  only  41.6  per  cent,  or  hardly  more  than  from  lyi  in. 
to  3  in.  Practically  all  appliances  are  built  to  take  care  of  this 
variation  of  10(1  per  cent,  especially  the  Buiiseu  or  induced  air 
draft  mixer,      lake  the  formula 

^Mv==',.\r(v'r 
v  being  the  velocity  of  the  gas  leaving  the  nozzle  of  the  inductor, 
\'  being  the  velocity  of  the  air  and  gas  together  after  mixture. 
If  v1  remains  constant,  and  v,  the  nozzle  pressure,  varies,  then 
with  about  411  per  cent  increase  in  velocity,  theoretically,  about 
_'Oll  per  cent  more  air  will  be  drawn  in.  so,  allowing  for  mechan- 
ical loss  in  efficiency  of  apparatus,  enough  air  would  be  brought 
in  to  make  the  proper  combustible  mixture.  A  differential  pres- 
sure of  !'.•  in  between  initial  and  final  pressure  would  pass  52,000 
on.  ft.  of  gas  through  a  mile  of  pipe,  with  an  investment  of 
$15,840,  while  a  3  in.  differential  pressure  would  pass  73,111111  cu.  ft. 
'I   gas,  or  4D  per  cent   more,  through  the  same  mile  of  pipe. 

From  the  above  it  can  be  seen  that  a  rule  specifying  a 
certain  differential  pressure  as  1  '  _.  m.  would  mean  a  greatly 
increased  investment  and  not  help  the  consumer  much  more 
than  the  1(1(1  per  cent  allowable  variation  in  pressure  from  a 
minimum  which  is  allowed  In   one  commission. 

Even  the  latter  allowance,  if  strictly  followed  in  everj    case 
and    for   all    hours   of   the   day.    might   work   a    hardship   on    the 
ustomer  and  the  utility   by  necessitating  the  payment  of  interest 
on  a  heavj   investment    for  a  very  short  period  .if  use. 

It  can  be  seen  that  the  establishing  of  standards  anil  forcing 
the  utility  to  complj  with  them  iii  every  particular,  is  a  problem 
tor  engineer,  financier  and  economist. 

Equitable  charging  would  have  to  be  based  on  the  cost  of  the 
consumer  to  the  utility,  in  order  that  each  consumer  might  bear 
his  proper  proportion  of  the  expense  which  he  occasions.  As  an 
example:  a  large  -tore  may  have  a  demand  of  400-16  candle 
er  lights  and  only  use  them  on  an  average  of  one  hour  per 
wherea  ,  a  small  concern  may  have  a  demand  of  only  26  hi 
candle  power  lights  and  use  them  twenty-four  hours  pei  day; 
each  would  consume  the  same  amount  of  current  ;  each  consumer's 
expense  would  be  approximately  the  same;  the  output  expense 
for  current  consumed  would  be  approximately  the  same;  but  the 
capacity  of  the  generating  plant  equipment,  lines,  transformers, 
etc.,  would  be  twenty  times  more  for  the  large  store  than  the 
required  capacity  for  the  smaller  concern.  It  is,  therefore,  neces- 
sary to  subdivide  the  expense  in  order  to  ascertain  what  the 
expense  of  an  additional  consumer  will  lie,  what  the  fixed  expense 
will  be  per  unit  of  capacity  demanded,  and  the  cost  of  the  com- 
iii'  idity  per  unit  sold. 

There  tire  some  expenses  which  are  common  only  to  the 
consumers,  such  as  reading  meters,  delivering  and  collecting  bills; 
others,  proportionate  only  to  output,  such  as  coal  carbonized  for 
gas  manufacturing;  and  still  other  expenses  proportionate  to 
output  and  capacity,  such  as  steam.  A  part  of  the  steam  is  used 
to  operate  exhausters,  which  take  gas  from  the  hydraulic  main. 
The  amount  of  work  performed  is  in  proportion  to  the  gas  made; 
whereas,  the  amount  of  steam  used  for  heating  the  buildings  and 
keeping  the  holder  cups  from  freezing  in  the  winter,  is  not  in 
any  way  influenced  by  the  amount  of  gas  manufactured  by  that 
capacity  of 'plant.  To  go  into  the  several  items  of  expense  and 
endeavor  to  arrive  at  a  correct  subdivision  would  take  consider- 
able space.  As  an  illustration.  1  will  touch  on  one  or  two  items: 
The  steam  account  for  electric  generation  is  very  difficult 
of  analysis  between  fixed  and  output  expense.     If  engines  were 
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operated  continuously  at  the  most  economical  load,  the  cost  per 
unit  generated  would  be  less  than  at  variable  loads,  which 
actually  occur  in  an  electric  plant.  Boilers  are  frequently  hanked. 
and  all  the  fuel  used   for  banking  fires  or  starting  up  a  boiler 

each  day  for  peak  loads  is  probablj  a  capacity  expense.  Engine 
and  dynamo  labor,  and  frequently  boilei  loom  labor,  would  be 
no  greater  if  all  the  engines  were  running  continuously  at  1(H) 
per  cent  load  factor.  It  can  be  very  plainly  seen  that  as  the  load 
factor  increases,  the  operating  expenses  are  decreased  per  unit 
of   electricity   sold. 

In  order  to  approximate  a  correct  proportion  to  be  charged 
to  capacity,  it  would  lie  necessary  to  assume  for  a  basis,  some 
ideal  load  factor. 

There  is  a  great  diversity  of  opinion  regarding  the  division 
of  General  Expense  which  usually  includes  executive  salaries, 
general  office  expense,  general  office  clerical  salaries,  office  rent. 
legal  expense  and  an  incidental  general  expense,  like  the  pub- 
lishing of  annual  reports,  stockholders'  meetings,  etc.  Some 
accountants  call  this  a  contributary  or  overhead  expense,  and 
divide  it  in  proportion  to  the  sum  of  manufacturing,  distribution 
and  collection  expenses  which  are  subdivided  into  capacity,  con- 
sumers and  output. 

The  interest  on  the  investment  is  frequently  subdivided  in  the 
same  proportion  between  the  capacity,  consumers  and  output,  as 
the  example  of  the  general   expense  just  given. 

A  tentative  summary  of  the  division  of  Yearly  Expenses  for 
a  Gas  Plant  are  given  below: 

Capacity.     Consumer.     Output. 

Manufacture    $  2,288.65     $ $38,839  I » I 

Distribution    7,53179      12,929.92        1,917.00 

Collection    230.66        3,775.35       

Operating   Expense,   except   Gen- 

eral  Expense   $10,051.10    $16,705.27    $40,756.00 

General   Expense    2,156.74        3,594.57        3,626.9o 

Depreciation     8,405.00         1,845.00         2,000.00 

Kate   of    Return 7,460.09      12,500.69      30,445  22 


$28,072.93    $34,645.53    $81,828.20 

$1.27  per  meter,  $8.45  per  consumer,   78c   per   M    for  gas. 
22,000  Meter  light  capacity   connected.  6  en.  ft.  per  light. 
4,100  Consumers. 
105,000,000  cu.   ft.  of   Gas   Annual    Sales, 

From  the  foregoing   figures  the  fixed  charge  for  the  various 
connected  capacities   would  be  as   follows: 

5  Eight  Meter  per  Year $  14.80 

111  Light  Meter  per    Year 21.15 

2n  Light  Meter  per  Year 33.85 

30  Eight  Meter  per   Year 46.55 

45  Eight  Meter  per  Year 65.60 

on  Light  Meter  per  Year 84.65 

Hill  Light  Meter  per  Year 135.45 

Besides  the  above  fixed  expenses  the  consumers  should  pay 

78c  per  thousand  cubic   feet   for  ga~. 

A  complete  analysis  of  the  consumers'   accounts   should   now 

be    made,    together   with   their   connected   capacities    for    demand; 

then,   bj    taking    the   maximum    rate   per   unit    for   the   commodity 

at  that  time  in  force,  and  applying  the  following  equation: 
A  +  Bx  =  Cx 
possible  to  see  how  many  of  the  customers  should  have  their 

bills   raised   or    lowered. 

A  =  Yearly  charge  i  n   the  connected   load  or  demand. 
B  =  Output  cost  of  gas. 

C=  Maximum  rate  per  M.  cu.   ft.  then  in  force. 
x  =  Number  of  cu.   ft.  of  gas  used  per  year. 

Example:  Assume  a  five  light  meter  was  installed  and  that  the 
maximum  rate  for  gas  was  $1.25  per  M.  cu.  ft.  How  many 
cubic  feet  per  year  would  a  consumer  have  to  use  in  order 
to  pay  the  company  all  expense  which  he  occasions  it,  to- 
gether with  a  proper  rate  of  return  on  the  investment,  when 


the  capacity  expense  is  $6.35,  consumer'    expense  $8.45,  and 

output   price   of  gas   78c  per    M.   cubic    f<  .  i 

A  =  $6.35  +$8.45  =  $14.80 
B  =  78c. 
C  =  $1.25. 

$14.80 +  .78x  =  $1.25x 

x  =  31,500  cu.   ft.  per  year. 

By  the  foregoing  method  it  is  found  that  811';  of  the  total 
consumers  had  not  been  paying  the  amount   which  they   should. 

The  difficulty  of  obtaining  and  installing  rales  which  are 
fair  and  equitable  and  at  the  same  time  sufficiently  satisfactory 
to  the  prospective  customer  who  is  not  now,  bin  after  a  proper 
introduction  to  the  use  of  the  commodity,  maj  become  a  very 
profitable  consumer,  is  obvious.  There  are  many  rates  in  use 
and  it  devolves  on  a  Commission  to  study  them  all.  together  with 
an  analysis  of  costs,  and  endeavor  to  arrive  at  something  which 
will  be  the  most  equitable  for  all  concerned, — a  task  which  is 
more  than  arduous. 

Fourth  Problem. 

To  increase  the  rate  of  return  to  the  public  utility  in  some 
proportion  to  the  decreased  cost   to   the  public. 

There  are  several  methods  now  used,  or  proposed,  to  accom- 
plish the  above  results,  based  on  the  "London  Sliding  Scale,"  or 
some  modification  of  it. 

The  tirst  part  of  the  problem  is  to  set  the  initial  price,  which, 
of  necessity,  has  to  be  fair,  whether  it  be  a  maximum  or  average 
price  per  unit  for  all  the  commodity  sold.  After  solving  prob- 
lems two  and  three,  the  price  will  be  fairly  well  determined  for 
an  established  concern.  To  obtain  this  price  requires  study  and 
investigation,  and  a  thorough  knowledge  of  all  the  factors  for 
each  specific  case.  The  cost  of  material  from  which  the  product 
is  produced  varies,  a-  do  practically  all  the  factors  which  go  to 
make  up  the  cost.  The  price  has  to  be  sufficient  to  take  care  of 
any  normal  fluctuation,  without  working  detrimentally  to  either 
the  customer  or  to  the  utility.  Whenever  any  abnormal  variation 
in  the  price  of  material,  etc.,  occurs,  it  has  to  be  taken  care  of 
by  some  other  means.  Sometimes  a  certain  per  cent  is  set  aside 
in  a  reserve  fund  until'  it  reaches  a  certain  amount — a  percentage 
of  the  investment,  gross  earnings  or  some  such  basis.  'Litis  fund 
is  kept  to  take  care  of  variations  in  price  of  manufacturing 
material,   decreased  earnings   in   bad   years,   etc. 

A  solution  of  Problem  No.  2  will  give  the  initial  percentage 
to  be  allowed  as  a  rate  of  return  on  the  investment,  after  which 
the  ratio  of  increased  allowable  net  earnings  to  decrease  in  price, 
will   have  to  be  determined. 

As  the  price  is  decreased  it  becomes  more  and  more  difficult 
to  make  further  reductions,  hence  a  Commission  has  to  deter- 
mine whether  these  increased  premiums  to  the  utility  should  be 
on  a  differential  scale  to  stimulate  greater  effort  on  the  part  of 
the  utility  to  improve  the  physical  and  financial  service  to  the 
public,  or  whether  some  permanent  arrangement  should  be 
enforced  allowing  a  utility  a  fixed  per  cent  increased  net  earnings, 
with  a  specific  decrease  per  unit  of  the  commodity  sold. 

Whatever  method  of  increasing  the  rate  of  return  is  used, 
it  will  have  to  include  the  consideration  of  the  availability  of 
service,   extensions   in   new   districts,   etc. 

I  have  suggested  but  four  general  problems.  As  has  been 
seen,  each  of  these  involve  many  intricate  and  difficult  questions 
which  will  undoubtedly  require  many  years  of  study  and  labor 
to  properly  solve. 


The  electrolytic  manufacture  of  aluminum  was  commenced 
at  New  Kensington  in  America  in  1SS8  and  at  Newhausen  in 
Switzerland  in  1889  under  patents  granted  to  Hall  and  to 
Heroult  respectively.  The  Bradley  patent  for  keeping  the 
bath  in  a  molten  state,  which  expired  last  year  in  Europe, 
expires  this  year  in  America.  In  Europe  aluminum  is  selling 
at  13  cents  per  pound  while  here  it  is  now  about  23  cents,  and 
will  undoubtedly  drop  when  the  Bradly  patent  becomes  public 
property. 
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Permits  for  steam  pipe  lines  may  be  granted  by  the  San 
Francisco  supervisors,  according  to  an  opinion  rendered  bj  tie 
city  attorney. 

The  Kobe  Street  Railway  Company  is  negotiating  a  loan 
of  $50(1,(100  with  French  capitalists  to  be  used  in  constructing 
and  equipping  the  road  at  Kobe.  Japan. 

Tne  wireless  telegraph  summoned  five  vessels  to  the  aiJ 
of  the  White  Star  liner  Republic,  which  with  761  people  on 
board,  was  rammed  by  the  liner  Florida,  26  miles  south  of 
the  Nantucket  lightship,  last  week. 

Calcium  carbide  was  first  produced  on  a  large  scale  by 
Wilson  at  Spray  in  the  United  States  in  1803.  Wilson's  pat- 
ents were  not  upheld  in  Europe  owing  to  the  earlier  publica- 
tion of  Moissan's  chemical  researches  upon  the  electrical 
furnace  and  its  products. 

The  constitutionality  of  the  Federal  forest  policy  is  to  be 
tested  if  a  measure  be  passed  bj  thet  olorado  legislature  which 
authorizes  the  attorney  genera]  to  prepare  cases  involving  the 
question  of  the  unconstitutional! ij   of  Federal  fores 
within   the   boundaries  of  sovereign    states. 

The  highest  generator  voltage  in  use  is  that  at  a  hydro 
electric  plant  at  Manojlova  Kails  on  the  Kerka  river  in  the 
Province  of  Dalmatia,  Austria-Hungary,  which  generates  elec 
trie  current  at  30,000  volts.  This  is  ted  direct  to  the  line 
without  the  use  of  step-up  transformers  and  transmitted  twen- 
ty-one miles  to  a  calcium  carbide  works. 

Examination  for  Engineer  in  the  Indian  service,  is  an- 
nounced by  the  United  States  Civil  Service  Commission  on 
Februarj  17.  1909,  to  secure  eligibles  from  which  to  maki 
tification  to  fill  a  vacancy  in  the  position  of  engineer  (com- 
petent to  take  care  of  pumping  plant,  tank  house,  etc.),  $720 
per  annum,  Indian  Service,  Fort  Berthold,  North  Dakota,  and 
vacancies  as  they  may  occur  in  the  Indian  Service 

A  Norwegian  market  for  spiral  pipe  is  possible  according 
to  Consul  Felix  S.  S.  Johnson,  who  writes  from  Bergen  that 
the  waterfalls  of  the  countrj  are  being  gradually  taken  up,  and 
their  power  in  some  instances  is  carried  by  means  of  pipes 
several  miles.  A  proposition  is  now  being  considered  by  the 
city  council  to  unite  the  streams  in  and  around  Bergen  by 
means  of  tunnels  and  pipes,  affording  manufacturers  and  oth 
ers  electrical  power. 

Electricity  passing  through  a  whip  killed  Henry  Holiman 
near  San  .lose,  California.  According  to  a  newspaper  reporl 
Holiman,  together  with  the  sen  of  his  employer,  M.  C.  Ven- 
num,  were  washing  a  wagon  dining  a  rainstorm.  While  they 
were  standing  with  their  hands  on  the  wheels  both  i 
ienced  an  electric  shock  and  were  hurled  to  the  ground.  Ven- 
num  was  not  seriously  hurt,  but  Holiman  did  not  regain  cor. 
sciousness  and  died   within  a  few  minutes. 

Gas  engines  supplanting  Dutch  windmills.  According  to 
Consul-General  S.  Listoe  of  Rotterdam  windmills  are  princi- 
pally used  in  Holland  for  the  purpose  of  pumping  water  out 
of  drain  ditches,  which  must  lie  done  regularly  in  order  to  keep 
the  fields  and  meadows  dry,  the  greater  part  of  the  Nether- 
lands lying  below  the  level  of  the  sea.  It  is  claimed  that 
wind  is  too  uncertain  a  motive  power  for  the  purpose  men- 
tioned, and  hence  gas  motors  are  gradually  being  introduced. 

The  demand  for  gas  in  Tokyo  is  steadily  increasing.  The 
advance  in  the  price  of  charcoal  and  firewood  is  rapidly  forcing 
the  public  to  avail  themselves  of  gas  for  cooking  purposes. 
It  is  expected  that  the  rate  of  dividend  to  be  distributed  by 
the  gas  company  for  the  present  half  year  will  exceed  10  per 
cent  per  annum.     The  increased  demand  for  gas  has  necessi- 


tated  the  extension  of  the  company's  works  and  the  payment 
of  a  further  $6.25  on  the  new  shares  of  the  company  will 
be  shortly  called  up  to  provide  funds  for  the  extension. 

The  Tuilieres  hydro-electric  works,  the  largest  of  the 
kind  in  France,  is  nearly  completed.  It  is  10  miles  from  Ber- 
rac  (Dordogne).  The  power  will  be  23,000  h.  p.  It  is 
built  on  the  River  Dordogne,  which  has  been  dammed.  The 
water  drives  nine  2,7(H>  h.  p.  turbines.  The  hydraulic  works 
is  supplemented  by  a  steam  works  with  Curtis  turbines  and 
0,000    kilowatts    Thomson-Houston    alternators.      T,he    current 

is  supplied  ai  55, >  volts,  and  conveyed  62  miles  to  Bordeaux, 

28  miles  to  Periguex  and  71  miles  to  Aledin  Angouleme. 

The  Michigan  Central  will  electrify  all  the  terminals  vt 
Detroit,  and  the  main  line  as  far  west  as  Ypsilanti,  thirty 
miles  from  Detroit,  li  is  planned  to  abolish  local  trains  Mil 
a  e  large  electric  ears  for  local  business,  having  the  steam 
trains   stop  only   a:    the   large  cities.     Electric   power   will    be 

rated  bj  a  waterpower  plant  to  be  built  in  the  Huron 
River  at  Chelsea,  .Mich.  The  plans  are  said  to  contemplate 
the  use  oi  electric  locomotives  to  draw  trains  from  Ypsilanti 
into  Detroil  and  through  the  tunnel  now  being  built  under 
the  Detroit  River. 

The  Niagara  power  treaty  for  the  settlement  of  differ- 
ences between  the  United  States  and  Great  Britain  relating 
in  Niagara  Falls  and  the  Great  Lakes  has  been  signed  by 
Secretary  Root  and  Ambassador  Bryce.  The  treaty  requires 
the  level  of  Lake  Erie  must  be  maintained,  and  permits 
Canada  to  use  for  power  purposes  at  Niagara  36,000  cubic 
feet  "I  water  per  second,  and  fixes  the  amount  for  the 
United  States  at  20,000  cubic  feet,  an  increase  of  1,500  cubic 
feet  over  the  amount  recommended  by  the  International 
Waterways  Commission  to  dispose  of  future  problems  that 
may   arise   in   administering  its   provisions. 

Water-power  development  in  Tasmania,  Australia,  is  con- 
lined  to  the  city  of  Launceston,  where  for  thirteen  years  a 
portion  of  the  water  power  available  in  the  South  Esk  River 
has  been  used  by  the  municipality  for  the  electric  lighting  of 
the  city.     The   power   station  is  2  miles   from   the  city,  and 

machinerj  comprises  four  three-phase  generators  and  tur- 
bines of  150  horsepower  each.  In  the  city  there  are  over  30 
miles  of  streets  lighted  by  electric  lamps,  and  business  places 
and  private  houses  use  the  electric  light  largely.  Electricity 
is  also  used  for  motors  and  heating  appliances.  The  municipal 
council  of  Launceston  has  so  far  spent  over  $800,000  in  con- 
st met  ive  work.  No  state  in  Australia  has  such  abundant 
water  power  as  Tasmania,  but  as  yet,  however,  there  has  been 
no  systematic  investigation,  either  by  the  government  or  by 
private  persons,  as  to  the  cost  of  developing  most  of  this 
power.  The  interior  of  Tasmania  is  mostly  1,500  to  2,000  feet 
above  sea  level.  The  moisture  laden  clouds  from  the  north- 
west discharge  most  of  their  contents  on  the  first  highlands 
they  meet.  In  the  northwestern  part  of  this  plateau  there 
are  a  number  of  great  lakes,  the  four  principal  ones  being 
Lake  St.  Clair,  Lake  Echo,  Great  Lake,  and  Lake  Sorell.  In 
the  northwestern  part  of  this  lake  country  the  rainfall  is  said 
to  average  SI  inches,  but  at  the  southeastern  end  only  about 
35  inches.  Any  successful  power  plant,  therefore,  would 
probably  necessarily  be  located  in  the  northwestern  part  of  the 
lake  region.  It  has  been  roughly  estimated  that  from  Lake  St. 
Clair  could  be  produced  a  minimum  of  46,000  horsepower,  from 
Lake  Echo  9,000  horsepower  and  from  Great  Lakes  27,000 
horsepower,  a  total  of  82,000  actual  horsepower.  These  three 
lakes  are  from  2,000  to  over  3,000  feet  above  sea  level,  and  it 
is  said  that  as  natural  reservoirs  they  could,  by  comparatively 
small  expenditure,  store  the  abundance  of  rain  falling  in  the 
wet  season  for  use  during  the  dry  season. 
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About    four  o'clock   these  dark     afternoons     our 

proof-reader   turns   cm    his   electric   light.     At   first    it 

burns  brilliantly,  but  at  the  end  of 

,,  ■.  half  an  hour  it  is  reduced  to  a  dull 

Voltage 


Regulation 


yellow  glow  that  only  seems  to  ac- 
centuate  the  darkness.  Soon,  how- 
ever, it  brightens  with  a  dazzling  brillianc)  and  glad 
don-  Ids  eyes,  until  suddenly  it  i>  again  dark — the 
lamp  lias  burned  out.  This  little  scene,  with  varia- 
tions,  is   enacted   daily    all  over  the  country.        It    is 

caused  liv  \ r  voltage  regulation.     It   makes  dissat- 

isfied  customers,  who  maj  finally  order  their  meter 
taken  out,  and  it  also  moans  that  the  lighting  com- 
pany  is  losing  money,  for  a  lamp  that  is  burning  low  is 
using  much  less  current  than  one  giving  a  normal 
light.  For  years  it  has  been  the  operator's  most  im- 
portant duty  to  keep  the  voltage  steady.  Now  thei 
are  several  devices  i'ii  the  market  which  do  this  work 
automatically.  The  question  therefore  arises  as  to 
how  far  this  automatic  regulation  can  proceed.  The 
opinions  of  several  engineers  in  Southern  California 
mi  this,  question  were  brought  out  during  the  course 
of  the  discussion  "ii  a  paper  by  Mr.  J.  A.  Lighthipe, 
which  we  publish  in  this  issue.  Mr.  Lighthipe  is  a  vet- 
eran in  this  field,  having  been  connected  with  the 
earliest  lighting  plants  in  the  West  "before  the  power 
factor  was  born."  I  lis  reminiscenses  of  early  days 
are  interesting  and  suggestive.  The  concensus  of  opin- 
ion of  those  entering  into  the  discussion  seems  to  be 
that,  while  regulation  is  comparatively  as  far  from 
perfection  to-day  as  it  was  ai  the  beginning  of  things. 
yet  its  great  progress  and  success  to  date  justifies  hope 
for  the  near  future.  There  is  little  likelihood,  how- 
ever, that  we  can  ever  dispense  with  "the  tireless, 
sleepless,  more  or  less  reliable  attendant,  who  must 
still  at  times  come  on  the  scene  and  save  the  day.  as  of 
yore." 


Through  the  courtesy  of  Mr.  T.  C.  Martin,  expert 
special  agent  for  the  Bureau  of  the  Census,  we  are  en- 
abled to  present  preliminary  sta- 
Central  Station  tistics  on  the  central  stations  and 
and  Railway  tne  eiectrjc  railways  of  the  United 
States  lor  [907,  which  are  to  be  fol- 
lowed by  similar  data  on  the  telephone  and  telegraph 
industries.  These,  together  with  the  corresponding 
figures  for  1902,  appear  on  another  page  of  this  issue. 

An  examination  of  the  central  "station  report 
shows  that  the  total  investment,  exclusive  of  isolated 
plants,  was  a  billion  dollars,  nearly  double  what  u 
was  five  years  previous.  In  the  same  period  the  in- 
come has  more  than  doubled,  the  output  is  two 
and  one-third  times  greater,  and  the  capacity  of  the 
hydro-electric  generators  nearly  three  times  as  great. 
To  use  this  current  the  number  of  incandescent  lamps 
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has  been  more  than  doubled,  and  the  number  of  sta- 
tionary  motors  nearly  quadrupled. 

Of  electric  railroads  there  are  34.404  miles.  5  per 
cent  of  which,  by  the  way,  are  in  California.  The 
83,641  cars  carried  nearly  ten  billion  passengers  of 
which  nearly  two  billion  rode  on  transfers.  To  run 
these  cars  and  operate  electric  light  plants  in  con- 
nection with  them  required  4,759,000.000  kilowatt 
hours.  The  gross  income  For  the  year  1907  was  nearly 
$430,000,000,  ot  which  over  .S -'5.000,000  was  paid  in 
di\  idends. 

The  data  shows  that  in  five  years'  time  these  two 
industries  have  practically  doubled  in  everything  ex- 
cept dividends,  which  unfortunately  have  been  low 
enough  to  satisfy  the  most  exacting  public  service 
commission  that  the  corporations  are  not  all  getting 
rich  over  night.  The  nel  income  of  the  central  sta- 
tions would  pay  bul  -|  per  cent  on  the  investment, 
while  that  oi  the  railways  gave  a  J':  per  cent  return 
on  capital  invested.  These  apparent  figures  should 
he  a  trifle  higher,  as  interesl  on  the  bonds  is  figured 
as  an  expense. 


while  the  quartette  finished  in  triumph,  although  even  the  head- 
waiter  said  it  was  fierce. 

Mr.  A.  S.  Havens  entertained  those  present  with  a  remark- 
able sleight  of  hand  performance  with  cards.  So  far  as  known 
none  of  the  silverware  or  dishes  disappeared. 

Mr.  W.  J.  (  lark  of  New  York,  gave  a  very  interesting  talk 
"ii  "Heavy  Traction."  Among  the  other  speakers  were  Mr. 
C.  W.  Koiner,  Chairman  of  the  Local  Section;  Mr.  Walter 
Fagan,  Mr.  R.  II.  Manahan,  who  also  contributed  a  Chinese 
ong,  while  Mr,  B.  A.  Wagner  whistled  himself  into  the  good 
graces   of  the  audience. 

Mi.  evening's  entertainment  conclude. 1  with  an  half  hour's 
demonstration  on  high  voltage,  high  frequency  apparatus  by 
Prof.  II.  LaV.  Twining.  A  specially  constructed  "Oudin  reson- 
ator" with  the  usual  form  of  transformer  and  condenser  used 
in  wireless  telegraphy,  provided  a  very  spectacular  exhibition. 


ANNUAL   DINNER  AND  SMOKER,  LOS  ANGELES  SECTION 
A.    I.    E.    E. 

The  largest  gathering  of   Electrical   men  ever  assembled  in 

Los  Angeles  turned  out  to  the  dinner  and  smoker  held  Oil  the 
nineteenth  of  January.  One  hundred  and  fort}  two  members 
and  their  friends  accepted  the  imitation  sent  out  by  the  local 
section  of  the  American   Institute  of   Electrical    Engineers. 

Mr.  V.  L.  Benedict  worthily  Idled  the  position  of  toast- 
master,  while   Mr.    11.   C.    Bowers   officiated  as   Chaplain. 

The  toastmaster  in  his  usual  g 1  natured  style  took  a   rap 

at  everybody  in  sight  and  his  victims  were  not  far  behind  in  their 
responses.  It  was  necessary  to  appoint  big  Bill  Smith  as 
bouncer  before  the  "  \g.my  Quartette"  composed  of  Messrs  Mor- 
ris, Clapp,  Green  and  Lewis,  go!  through  singing  their  parody 
rendition    of    "Bible    Tales." 

"BIBLE    ["ALES. 
Absalom  he  wore  his  hair  quite  too  much  pompadour, 

Got    mixed   up   with  a   tree  and     \hie  cut    his   hair  no   more, 
Manahan    was    right    behind,    a    SCOOtin'    like    the    deuce. 

He  escaped  for  on  his  curl  he  used  high  potential  juice. 

Noah  heard  an  awful   row   and   cries    for  a    square   deal. 
Said    Tiger,   "Here's   an   extra    monk,    I'd    make   a   better   meal," 
But  looking  closer  Noah   found  the  monk  was  one  of  you. 
But  even  if  you  offer  thirty  cents  he  won't  tell  who 

Ballard   was    the    engineer   of    Noah's    famous   bark. 
Put  electric  lights  on  her.  some  tungstens  and  an  arc. 
You  have  heard  of  mastodons;  the  reason  they're  extinct, 
'  I  was   to   make   room    for   Arthur,   they   were  pushed  off  in   the 
drink. 

There  was  a  King  in  Bible  times  who  had  a  funny  way 
Of  sinning  folks  he  didn't  like  in  a   furnace  hot  to  stay, 
<  in.  r  he  was  taken  by  surprise  when  he  shoved  in  a  batch, 
Lighthipe  peeked  outside  the  door  and  asked  him  for  a  match. 

The  usual  placid  countenance  of  City  Electrician  Manahan 
was  transformed  by  the  thirteenth  verse  which  the  quartette 
would  insist  on  repeating.     The  bouncer  managed  to  keep  order 


PERSONAL. 
George   A.    Packard,   metallurgist   and   mining  engineer  of 
Boston,  was  in  Sail   Francisco  this  week 

II  I'..  Vanzwoll,  secretary  of  the  Sunbeam  Incandescent 
Lamp  Company,  Chicago,  Ilk.  will  make  his  annual  trip  to  the 
Pacific  ( 'oast   in   March. 

W.  H.  Bissell  las  resigned  from  the  emploj  of  the  Great 
Western  Power  Company  to  become  manager  of  the  Liver 
more  Water  and  Power  Company,  succeeding  l>.  .1.  .Murphy, 
of  Liver re,  resigned. 

('.  W.  Scott,  manager  of  tie  San  Francisco  office  of  II. 
W.  Johns-Manville  Company,  is  attending  the  regular  eon 
vention  of  managers  of  his  company  in  New  York  City,  and 
will  renin  about  the  middle  of  February. 

II  t\  Rice,  vice-president  of  the  General  Incandescent 
Lamp  Company,  Cleveland,  O.,  is  planning  a  trip  to  the  Pa- 
cific Coast  lor  some  time  in  March  or  April.  I;  has  heen 
about  IS  months  since  he  favored  this  section  with  a  visit 
and  ih.  many  friends  he  made  during  his  former  visit  will 
I...  unusually  glad  to  see  him  again. 

P.  E.  Wilson,  who  is  associated  with  the  Franklin  Electric 
Company,   manufacturers   of   the   Femco   Incandescent    Lamp, 

of   Hartford.   C i„   is  now   in   San   Francisco  and   will  spend 

some  weeks  upon  the  Pacific  Coast  in  the  joint  interest,  of 
his  company  and  the  Holabird-Reynolds  Electric  Company, 
who  represent   them  in  this  territory 

Edward  C,  Brown,  manager  of  the  Hawaiian  office  of  the 
Dearborn  Drug  and  Chemical  Works,  at  -Li  Queen  Street, 
Honolulu,  is  making  an  extensive  Oriental  trip  of  Ihree  or 
four  months,  during  which  he  will  visit  Japan,  the  import- 
ant sea  coast  cities  of  China,  Australia,  the  Philippines,  .Java, 
and   other  iniporlant    islands   in   the   Pacific  Ocean. 

H.  S.  Salt,  well  known  in  San  Francisc1  through  his  con- 
nection in  years  past  with  the  old  California  Electrical  Works, 
and  who  has  for  the  past  two  years  been  associated  with  the 
Dale  Company  of  New  York  as  manager,  severed  his  con- 
nection with  that  company  under  dale  of  January  1st.  and 
has  opened  an  office  in  New  York  City  as  manufacturers' 
representative.  His  many  friends  on  the  Pacific  Coast  join  in 
wishing  him  success  in  bis  new  undertaking. 


OBITUARY. 

John  J.  Lewin,  one  of  California's  foremost  electricians, 
died  January  24  at  his  home  near  San  Jose. 

For  ten  years  the  decedent  was  electrician  of  Leland 
Stanford  University,  and  at  the  time  of  his  death  was  city 
electrician  of  Palo  Alto.  To  him  is  credited  the  introduction 
of  incandescent  lighting  in  California.  He  was  recognized 
as  a  man  advanced  in  his  profession,  and  at  the  time  of  the 
wedding  of  Miss  Theresa  Fair  and  Hermann  Oelricns  he  was 
called  upon  to  install  all  the  elaborate  lighting  for  that  event. 
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908,930.  System  for  Conducting  Water  and  Sewage 
Through  Tunneled  Streets.  John  J.  Eagan,  San  Francisco,  Cal. 
Filed  Aug.  17.   I  :  al   No    331,054      1.  A  system  for  con- 

ducting water  ami  sewage  through  tunneled  streets  consisting 
in  combination  wi  h  the  tunnel  having  a  longitudinal  trough 
containing  a   |  Ide  of  the   lias,,  of  said   tunnel,  a 

pipe  lying  transversely  in  close  proximity  to  said  base 


the  container,  and  a  mitable  connection  between  the  said 
diaphragm  and  the  movable  circuil  closing  pari  whereby  when 
the  diaphragm  is  in  one  position  the  said  movable  part  is  held 


of  the  tunnel,  said  pipe  curving  upwardly  al  one  end  and 
thence  extending  laterally,  a  manhole  al  one  end  of  said  tun 
nel  leading  vertically  from  the  sidewalk  to  said  pipe,  and  a 
downward!)  daring  basin  tor  sediment  at  the  base  of  said 
manhole,  said  basin  extending  below  said  pipe,  and  a  pipe 
running  transversely  over  said  tunnel  and  thence  continuing 
downward  vertically  in  proximity  to  the  other  side  of  said  tun- 
nel and  thence  extending  laterally  to  the  main  longitudinal 
sewer. 

909,834.  Brush-Hclder  for  Dynamo-Electric  Machines. 
Miles  Walker,  Hale.  England,  assignor  to  Weslinghouse  Elec- 
tric &  Manufacturing  Company,  East  Pittsburg.  Pa.  A  brush 
holder  comprising  a  frame  or  ba  i  plate  ,,\  conducting  ma- 
terial having  guide   projections  thai    produce   a  lateral   reo 


i  said  projections  being  adjustably  attached  to  the  frame, 
brush   bloc  ibly   mounted  in  the  recess  and  electrically 

connected  to  lite  frame,  and  a  V-shaped  spring  secure,]  to  the 

■  and  having  r,'silieni  arms  which  engage  the  adjacenl 
:  .     ci  mtacl    bloc 

909,818.      Thermo-Electric    Alarm.      John    E.      Paul      and 

Stewart,    Denver,   Colo.,   assignors   of  one-third   to 

i    VV.  Dolezal,  Denver,  Colo.     In  a  thermo-electric  alarm, 

the   c  on  with  two  circuits,  signalling  devices  located 

i"  tb.  ive  circuits,  and  a  movable  device  arranged  to 

make  or  break  the  said  circuits  alternately,  of  a  sealed  fluid 

in.]-  provided   with  a  flexible  diaphragm   adapted  to  be 

actuated  by  the  expansion  or  contraction  of  the  fluid  within 


in  position  to  close  one  circuil.  while  when  the  diaphragm 
is  in  the  opposite  position,  the  said  movable  pari  is  caused  to 
move  into  position  to  break  one  circuii  and  close  the  other 

circuit. 

909,564.  Electric  Fuse.  Louis  W.  Downes,  Providence, 
K.  I.,  assignor  to  D.  &  W.  Fuse  Co.,  Providence,  R.  I.  In  a 
plug  fuse,  a  cup-like  or  hollow  plug  casing;  a  main  fuse-wire 
inclosed    b\    tb  a    cover   closing   the   open   end   of  the 

casing;    Indicati  is  including  an   auxiliary  or  indicator 

fuse-wire    in    parallel    circuit,    with    the    main    fuse-wire,    and 


a  small  body  of  suitable  combustible  material  associated  with 
i  he  cover  and  in, lion  or  wire  and  adapted  upon  fusing  of  said 
indicator  wire  to  afford  al  the  exterior  of  the  cover  a  visual 
indication  of  the  condition  of  the  main  ruse-wire;  and  an  outer 
transpareni  suitablj  noncombustible  covering  applied  to  the 
o     i   i  bo  indical  ing  means. 

909,814.  Electric  Trap  for  Rats.  John  T.  Norris,  Troy,  N. 
c  ,  assignoi  ol  one-hali  to  i  hri  topher  C.  Wade,  Troy,  N.  C. 
An  electric  nap  comprising  an  insulated  base  a  series  of  con- 
ducting plates  separated    from  each  other  and  supported  on 


said  base  but  insulated  therefrom,  and  positive  and  negative 
wires  adapted  to  be  connected  with  a  source  of  electrical  en- 
ergy and  with  alternate  plates. 

909,507.  Prism  for  Electric  Lamps.  Justus  C.  Zubli, 
Seattle,  Washington.  An  attachment  for  electric  lamps  com- 
prising a  reflector  for  engagement  with  the  bulb  of  the  lamp, 
a  prism  rotatably  mounted  in  front  of  the  lamp  bulb,  the 
mounting  of  the  prism  being  carried  by  the  reflector  and 
means  in  connection  with  the  mounting  for  permitting  the 
prism  to  swing  with  respect  to  the  lamp. 
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THE   110,000  VOLT  TRANSMISSION    LINE   OF  THE   GRAND 
RAPIDS   MUSKEGON    POWER   COMPANY. 

Considerable  interest  has  been  aroused  by  the  110,000  volt 
transmission  line  of  the  Grand  Rapids  Power  Company  which. 
now  that  it  lias  been  operating  satisfactorily  for  six  months, 
has   proved    the    entire    practicability    of    this    voltage    for    long 


Fig.   I.     Steel   Tower  Wltli   Sunpcnsion   Insulators. 

distance  electric  transmission  of  power,  runs  between  Grand 
Rapids  and  the  Crofon  dam.  Michigan,  and  is  fifty  miles  in 
length.  The  line  is  carried  on  triangular  steel  lowers  which 
are  approximate^  53  feel  in  height  over  all  and  4.?  feet,  8  inches 
from  the  ground  to  the  lowest  cross  arm,  and   which   were   de 


i  Figs.  1  and  2).  The  anchors  consist  of  3  inch  angle  steel,  7  feet 
and  in  inches  long,  encased  in  concrete.  The  anchors  each  extend 
about  ten  inches  below  the  bottom  of  the  concrete  in  which 
I  ■ 


Fiji'.  3.      Strnln  Type  General   FU'etrie  Disk  Insulators. 

they   are   encased,   thus   securing   a   ground    for   the   transmission 
line. 

In   view   of  the   many   troubles   experienced   by   the   large   ma- 
jority of  companies  when  first  starting  a  high  tension  transmission 


liu.    I.      Suspension  Type  General   F.Iectrle  Hisk   Insulator. 

line  using  pin  insulators,  a  report  made  on  the  operation  of  this 
line  is  of  special  interest.  This  report  states  that  "this  line 
has  been  in  operation  since  July  18th  last  and  we  have  ex- 
perienced   no    trouble    whatever.      Nothing   of   an    unusual    nature 


Fis. 


Croton  D:mi  Generating  Station. 


Fig.    2.      SI«'<1    Tower    Willi    S<  i-.-iin    Insulators. 

signed    to    give    a    40    foot    clearance    between    the    line    wire    and 

the    ground.      The    towers    weigh    approximately    1,700    pounds  has  occurred  and  we  consider  its  operation  as  very  satisfactory 

each    and    provide    a    minimum    spacing    between    the    insulator  and   successful." 

hangers   of  8   feet;    they   are    placed   on    large   concrete   anchors  The  majority  of  the  right  of  way  is  located  along  the  high- 
buried  in  the  ground  and  are  spaced  S2S  feet  apart  on  tangents,  ways,    and    only    a    tower    right    was    taken.      Where    the    line 
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p  through    forests    or    makes    short    cuts   across    country,   a 

strip  of   land   was  purchased,   varying   in   width    from  33   to  66 
feet,   according    to    circum  tanci  I  his    land    is   usually    fenced 

off.      No    protection    whatevei    is    used    where    the    lines    i 
highways  or   traffic   routes. 

I  In-  insulators  are  of  the  standard  General  Electric  ilisk  pat 
tern,  the  suspension  type  being  used   for  a  straight  support  and 
the  --train  type  for  pull-off  curves.     Five  of  these  in  inch  disks 


Fig.    I!.      Rear    View    of   Cnilun    Djuii    <o-orr:il  iim    Million. 

are   used   in    series,   the   arrangemenl    being    vcrj    clearlj    shown 
in   Figs.  3  and  4.     Each  disk  is  rated  at  25,0  10  volts 

The  line  transmits  10,000  k.  \\\,  the  conductors  consisting  of 
Mo.  2  stranded  hard  drawn  copper  wire  with  hemp  center.  The 
lines  are  spaced  S  feet  apart  and  are  entirely  without  transpo- 
sition throughout  the  whole  length.     No  guard  wire  is  used. 

I  In-  lines  are  brought  into  the  stations  through  porcelain 
insulators  anil  ar.-  connected  directly  to  the  high  tension  trans- 
formers,  which  are  delta  connected  On  both   sides.      There  are  no 


I'i-. 


Static    Discharge    From    (he    Line. 


of  any  kind   in   the   lines,   the   control   being   by   means 
enerator   field   swite  hi  - 

1  he  pressure  was  first  applied  to  the  transmission  line  on 
July  18,  1908,  and  it  was  noticed  that  the  line  was  a  little  noisy 
at  the  working  pressure  of  110,000  volts,  while  at  night  the 
atmospheric    di  distinctly    visible.      Wattmeter    rat- 

on  the  empty  line,  after  deducting  the  core  losses  of  the 
up  transformers,  seemed  to  indicate  a  constant  loss  on  the 
tiles  of  line  of  from  20  to  25  k.  w. 

(  >thi  r  interesting  features  of  the  line  are  shown  in  Figs.  5 
to  7     inclusive. 


A     MOTOR     DRIVEN    THREE     HEAD     MILLING     MACHINE. 

The   special    operations   involved    in    the   manufactu t 

various  products  have  led  to  the  devising  of  now  machines 
and  the  modification  of  existing  machines  to  meet  the  new 
needs.  The  phenomenal  growth  of  automobile  manufacturing 
in  recent  years  and  the  special  parts  to  be  machined  have 
given  rise  to  the  production  of  the  milling  machine  shown 
In   the  accompanying  illustration. 

The  tool  is  designated  by  the  manufacturers,  the  [nger 
soil  Milling  Machine  Company,  as  the  Automobile  Type  Mill- 
ing Machine,  and  is  made  particularly  for  milling  engine 
and  transmission  cases  of  automobiles.  It  is,  however, 
not  only  adapted  for  this  work,  but  for  any  other  work  which 
maj  be  machined  on  either  a  planer  or  milling  machine.  The 
three  spindles  have  speeds  varying  from  15  to  120  r.  p.  in. 
The  speeds  are  art  tnged  Eot  face  mills  up  to  10  inches  in 
diameter  for  sle<  I  ot  cas    irou,  but  [or  aluminum  work  larger 


Motor  Driven  Three   Head    Milling    Machine. 

cutters  may  be  used  Thi  machine  lias  a  capacity  of  2(i 
inches  between  the  ends  of  the  horizontal  spindles,  and  24 
inches   between   the  table  and   vertical   spindle. 

The  motor  equipmenl  consists  of  a  15-horse  power,  direct 
current,  shunt  wound.  Westinghouse  Type  S  motor.  The 
motor  is  mounted  on  a  bracket  in  the  rear  of  the  machine, 
where  it  takes  up  little  space  and  does  not  interfere  with 
the  work  or  the  operator.  The  speed  changes,  from  875  to 
1,500  r.  p.  in.  are  effected  by  variations  in  the  shunt  field 
by  means  of  a  Westinghouse  drum  type  controller,  not  shown 
in  the  cut.  In  addition  to  the  range  of  speed  thus  obtained, 
i  Inn-  are  four  changes  by  mechanical  means.  This  enables 
the  cutting  speed  required  by  the  work  to  be  obtained  with 
exactness  and  maintained  with  certainty.  In  the  case  of 
machine  tools  especially  is  it  desirable  to  have  a  perfect 
control  and  adjustment  of  the  speed;  and  undoubtedly  the 
most  satisfactory  method  of  obtaining  this  is  by  means  of 
tin-   adjustable   speed   motor  and   a  suitable   controller. 


Harvard  Electric  Company,  Chicago,  report  that  the  m  u 
Harvard  Parent  Galvanized  Channel  Steel  Bracket  is  meet- 
ing with  success  since  it  was  placed  on  the  market  a  few 
months  ago.  The  firm  has  sent  out  a  number  of  brackets 
on  approval  and  has  received  orders  and  testimonials  relative 
to  its  serviceable  qualities.  This  line  includes  steel  con- 
struction material  for  telephone,  telegraph,  electric  light  and 
power  transmission  work  in  the  way  of  brackets,  foot  and  cor- 
ner S  traps,  pole  fixtures,  construction  tools,  etc.  Mr.  Allen 
L.  Haase,  for  years  actively  identified  with  the  Steel  Bracket 
industry,  is  now  sales  manager  of  the  Harvard  Electric  Com- 
pany, t'.G  W.  Van  Buren  Street,  Chicago,  and  136  Liberty  Street, 
New   York  City. 
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NEW  BRASS  INSULATED  BUSHING. 
Complying  with  the  National  Board  of  Underwriters'  rule 
that  lamp  sockets  must  be  insulated  from  the  armor  of  armored 
cord  the  Sprague  Electric  Company  has  developed  a  new  brass 
insulated  bushing.  It  consists  of  two  brass  parts  and  two  compo- 
sition insulating  wedges  as  shown  in  the  sectional  view.  The  brass 


parts  of  the  bushing  are  insulated   from  the  steel  armor  In    two 
composition  insulating   wedg<      which  grip  the  armor  as  the  bush- 
ing is  screwed  into  place      rhu     these  bushings  provide  thoi 
insulation  between  covers   of  boxes  and   sockets  and   the  cord  ar- 


TRADE   CATALOGUES. 

The  Terry  slow  Speed  steam  Turbine  is  illustrated  and 
described  in  Bulletin  No.  16  from  the  oilmen  Engine  Works  of 
San  Francisco. 

Bulletin  No.  17  from  the  Eck  Dynamo  and  Motor  Co.,  is 
devoted  to  motor-generators  and  is  arranged  to  be  Bled  in  their 
sectional  catalogue  and  data  book. 

MacGovern,  Archer  &  Co.,  Ill  Liberlj  treet,  New  York 
City,   have   issued   a   list    of  second    hand    electrical    and   steam 

apparatus  which  they  have  in  stoi 

Hulletin  No.  lit  for  the  II.  Krantz  Manufacturing  Com- 
pany, of  Brooklyn,  X.  V..  is  devoted  to  their  Type  11  Knife 
Switches,  single,  double  and  lour  pole,  single  and  double- 
throw,  back  and  front   connection,   fused  and   unfused. 

Automatic  High  Speed  Engines  for  direct  connected 
work  is  the  title  of  a  handsomely  printed  and  bound  bulletin. 
No.  10,  ssued  bj  the  Ohmen  Engine  Works,  17th  and  Capp 
streets,  San  Francisco.  These  engines  are  of  the  highest  class, 
designed  and  built  specially  for  high  duty  and  continuous  ser- 
vice, as  is  shown  by  illustrations  of  a  large  number  of  installa- 
tions. This  catalogue  also  contains  valuable  data  on  comput- 
ing power,  including  a   table  of  power  ratings. 

In  Folder  No.  3744  just  issued  by  the  General  Electric 
Company  is  described  the  company's  transformer  for  use  in 
connection  with  moving  picture  machine  arc  lamps.  The  trans- 
former is  known  as  The  <;.  10  Economy-Arc,  and  the  advan- 
tages claimed  for  it  are  reduction  of  light  hills,  simplicity  of 
operation  and  safety.  The  saving  in  power  insured  by  the 
use  of  a  transformer  instead  of  a  rheostat  varies  from  65  to 
90  per  cent,  depending  upon  the  voltage  of  the  circuit. 

Bulletin  No.  4637.  recently  issued  by  the  General  Electric 
Company,  illustrates  and  describes  various  styles  and  sizes 
of  Tungsten  Incandescent  Lamps  for  Battery  Service.  The  high 
efficiency  of  the  Tungsten  filament  renders  it  especially  suit- 
able to  the  production  of  an  ideal  battery  lamp  where  high 
efficiency  is  necessarily  a  prime  requisite.  The  bulletin  illus- 
trates and  describes  battery  lamps,  novelty  lamps,  surgical 
lamps,  lamps  for  limousine  automobile  lighting,  and  various 
other  styles  with  miniature  bases  and  bases  adapted  for  use 
in  standard  sockets.  The  bulletin  contains  also  prices  of  the 
various  types. 


TRADE  NOTES. 
The  Holabird-Reyno  ds  Electric  Company  of  Los  Angeles 
and  San  Francisco,  have  been  appointed  sales  representatives 
for  the  Sachs  Company  of  Hartford,  Conn.  They  will  carry 
a  full  line  of  non-arcing  enclosed  fuses  and  electrical  pro- 
tective devices. 


SUNBEAM  LAMP  REMOVAL. 
The  Sunbeam  Incandescent  Lamp  Company,  Chicago,  has 
moved  its  sales  office  and  warehouse  from  32  West  Polk 
Street,  to  the  Western  Electric  Company  Building  at  259 
South  Clinton  Street,  Chicago.  This  change  was  made  as 
larger  quarters  were  needed  to  properly  take  care  of  the  in- 
creased volume  of  business  handled  by  both  the  Sunbeam 
Company  and  the  Western  Electric  Company  since  the  adop- 
tion of  the  Sunbeam  Tungsten  lamp.  The  Sunbeam  product 
is  well  and  favorably  known,  having  been  on  the  market  con- 
tinuously for  twenty  years.  They  manufacture  a  complete 
line  consisting  of,  in  addition  to  regular  lamps,  Gem,  Tanta- 
lum and  Tungsten  filament  lamps  of  all  styles,  candlepowers 
and  voltage.  The  entire  output  of  the  Sunbeam  Incandescent 
Lamp  Company  is  distributed  through  the  Western  Electric 
Company,  Chicago  or  New  York,  and  their  various  branch 
houses  throughout  the  United  States. 


COAL    BRIQUETS    ON     LOCOMOTIVES. 

In  co-operation  with  the  Missouri  Pacific,  the  Lake  Shore 
and  Michigan  Southern,  the  Michigan  Central,  the  Chicago, 
Rock  Island  and  Pacific,  the  Chicago,  Burlington  and  Quincy, 
and  the  Chicago  and  Eastern  Illinois  railroad,  100  locomotive 
tests  have  been  made  by  the  United  States  Geological  Survey 
to  determine  the  value,  as  a  locomotive  fuel,  of  briquets 
made  from  a  large  number  of  western  coals.  All  tests  were 
made  on  locomotives  in  actual  service  on  the  road.  In  some 
tests  there  was  small  opportunity  for  procuring  elaborate  data, 
but  in  others,  where  dynamometer  cars  were  employed,  it 
was  possible  to  obtain  more  detailed  results.  The  purpose 
which  these  tests  were  intended  to  serve  was  not  so  much 
to  determine  the  evaporative  efficiency  of  briquets  as  to  in- 
state their  behavior  in  practical  use. 

Briquets  made  from  Arkansas  semianthracite,  two  qual- 
ities of  Indian  Territory  slack,  Indian  Territory  screenings, 
Missouri  slack,  Indiana  Brazil  block  slack,  coke  breeze,  and 
a  mixture  of  coke  breeze  and  washed  Illinois  coal  were  tested, 
and  comparisons  were  drawn  either  with  the  same  coal  that 
was  used  in  the  briquet  or  with  coal  similar  to  it.  In  nearly 
every  test  the  results  reported  show  that  the  coal  when 
burned    in    the   form   of   briquets   gives   a   higher   evaporative 

tencj    than  when  burned  in  the  natural  state. 

For  example.  Indian  Territory  screenings  give  a  boiler 
efficiency  of  59  per  cent,  whereas  briquets  made  from  the 
same  coal  give  an  efficiency  of  65  to  67  per  cent.  Decrease 
in  smoke  density,  the  elimination  of  objectionable  cinders, 
and  an  apparent  decrease  in  the  quantity  of  cinders  and 
sparks  are  named  as  the  chief  reasons  for  this  increased 
efficiency. 

The  cost  of  briquetting.  including  all  charges,  is  esti- 
mated to  be  about  $1  per  ton  of  briquets;  that  is.  the  bri- 
quetting added  approximately  $1  per  ton  to  the  cost  of  the 
coal.  The  briquets  were  made,  however,  in  an  experimental 
plant,  and  the  price  is  for  this  reason  probably  not  so  low  as 
if  they  had  been  made  on  a  much  larger,  scale. 

The  briquets  were  made  by  the  fuel-testing  plant  of  the 
United  Stales  Geological  Survey  at  St.  Louis.  The  coal  was 
shipped  from  the  mine  at  Lloydell  under  the  supervision  of 
an  inspector  of  the  survey,  who  at  the  same  time  obtained 
nine  samples.  The  samples  were  hermetically  sealed  and  sent 
to  the  St.  Louis  laboratories  for  analysis.  After  the  coal 
was  made  up  into  briquets  it  was  returned  to  the  locomotive 
testing  plant  at  Altoona,  Pa.,  for  the  tests. 

To  observe  the  effects  on  briquets  of  exposure  to  the 
weather,  a  number  of  the  round  and  square  briquets  were 
placed  on  the  roof  of  the  testing  plant.  After  four  months 
of  exposure  for  the  round  and  three  months  for  the  square 
briquets,  no  change  whatever  from  their  original  condition  was 
noticed.  They  appeared  to  be  entirely  impervious  to  moisture 
and  were  still  firm  and  hard. 
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CENSUS   REPORT  ON    CENTRAL   STATIONS. 

The  statistics  relate  to  the  years  ending   December  31,   1907, 

and   June   30,    1902.      The    totals    include    central    stations   only. 

rhey  do  not  include  isolated  plants  or  plants  that  were  idle  or 

in  cout  i    oi   construction,  and  in  but  few   instance    plan!     oper- 

i   .1  by  electric  railway  companies. 

Per  cent    of 

1907.  1902.      in.  n 

Number   oi    establishments 1,71-1  30.2 

I ' mercial      ;   I '  l\ mi,,        23   I 

Muni.  Ipal         1,252  sir. 

Total  cost  of  plants   :• i.i  1,6  I  ■           0,352        37.5 

Total     income     (1) $1  :  ■  r00  605      104.9 

Lighting       ervice     $125,755,114  {70,138,141 

\n    other    electric  al                                       1,577  $1  1,048,  158 

All    other   sources    $6,027,647  $1,51  I, 

Total    expenses       $134,196,911  $68,081,375        97.1 

Salaried    emplo  „„„„„, 

Number 990 

Salaries     $n 

Wage  ea  rners:  , 

.\\  erase    number    3  1.6 12  130 

Wages                        $23,686,537  $1  1.983,1  12 

Supplies,    materials    i m  I   $44  115,932        94.0 

All    other    expenses    (includ- 

.  ;    i,  ,nds)  ....    $5  1,318,019  $24,518,751       121.5 
Steam    and    gas    engines    (in- 

cluding  turbim     i  

Number     7,674  6,09 

Horse-power     2,684,228  1,392,122        92.8 

\\:i  ter  wheels: 

Number      1,390 

Horse-power     1.34' 

Total   kw  capacity  of  dynamos. .                   103  1,218,735      116.8 

Outpu!   of  stations,  total  kw  hrs.5,858,121,860  2,507,051,115      l  :■•:■... 
Estimated       number       of       lamps 

wired    for   service:  . ,  . 

Arc     lamps     '     ■               i    ,921  698         I  I   1 

incandescent     lamps     (2)      41,807,944  18.194,044 

sta  tionari    motors  served  : 

Total     horse-power    capacity..        1,649  138,005      276.5 
(li     Exclusive    of    income    for    current     used    for    light    and 

power   that    was   furnished    by    railway   con  and    wl 
included    in    the    report    for   street    and    electric    railways. 

(2)    Exclusive  of  lamps   used  bj    the  establishments   report 
ins  to  light    their  own   properties. 

The  final  report  will  contain  an  analysis  of  the  above  totals 
and  present  detail  statistics  by  States  and  for  other  phases  of 
the    industry. 

CENSUS  REPORT  ON  STREET  ELECTRIC  RAILWAYS. 
The  totals  include  reports  of  operating  and  lessor  companies 
and  a  considerable  number  of  electric  light  plants  operated  in 
connection  with  electric  railways,  but  do  not  include  reports  of 
railways  under  construction  during  the  census  years-,  nor  do  they 
include  reports  of  financing  companies  which  were  not  i  ng 
in  actual  operation  of  railways  or  light  plants. 

I :  i  I     Of 

1902.      im    i 
Number    of    operating    and    lessor 

companies      ',s  '        25.2 

Length  of  line   (first   main   track  i. 

miles      25,  547  16,652        53.4 

Total    length      of      single      track. 

miles      22,577        52.  I 

Number    of    cars,    total 1.641  66,784 

Passenger      7OJ0  60,i 

All    othe        13.6  109.8 

Number   of    power    houses    s^,  805  -.. 

Steam  and   gas  engines   Cine,   tur- 
bines)   number   8.5 

n 1..«  er  2.38  I  L,: 

Water    wheels,    number     160 

Horse-power     91,961  19.303        S6  5 

Total  kw.  capacitj    of  dynamos. .        1,727,030  898.362 

output  of  stations,  total   kw  hrs.4.759  1  10  100     2,261,484.397      IH'.I 

Passengers   carried,    total 9,533.080,766     5,836.615      16        63.3 

Fare  7,441,11  1.50S     1.77  1,21  1,90  I 

Transfer     1,995.658.10]     1,062,403,392        87.8 

Free  96,308,157  (1)  

Total    car      mileage      (pa 

.■press,    freight,    etc i 1,618,343,584     1.144,430,466         11.4 

i ! tensed    income  account,   oper- 
ating   companies: 
Earnings    from    op    ration     ....$418,187,858      $247,553,999        6S.9 

Income  from  o th ei    - ees..(2)'    11. 556. 366  $2. 950. 6 "8      291.7 

Cress    iiicmc         $429,744,254      $250,504,627        71.6 

Operating    i     penses    $251,309,252      $142,312,597        76.6 

Net      earnings      (earnings     less 

operating    expenses)     $166,878,606     $105,211,402        5S.6 

i : ii.ss    income      less      operating 

$178,135,002      $108,192,030        64.9 

Deductions   loon   income   (taxes 

and    fixed    rharges)     $13S.  094.716        $77,595,053        7s. n 

Net    income       $40,340,2S6        $30,596,977        31.8 

I  u  v  idends    <  opera  ting    compa  n- 

$25,558  S57        $15,882,1  1<> 

Surplus    $14,781,429        $14,714,S67  0.5 

p. ssi. 

Capil  al  i  ■    zed    par 

$2  505  '!".  I  336  $1,529,199,589        6  I  0 

Capital  ling,  par 

.  .' $2,097  708.856  $1,31  5,5'  !  960 

Dividend      •  k $53,589,399        $33,039,17 1 

ds  au'  hoi  i  'i    I     ii  u  {1.341.429.727         (2.9 

Bonds    outstanding    par  value  $1,677,063,240      $992,709,139        68.9 

Interest    on    Pen, is    $71.46S,788        $43,578,961        64.0 

Total   par     value     stock      an<l 

bonds    outstanding     .  .  .  .  i  3)$3,77  1,772,096  $2,308,282,099        63.5 


Employees  and    wages,   opei  a  i 

Ing   ci  ■  1 1 1 1 1:  i  nii-s: 
Salaried    employees,    number..  11.700  7,128       64.1 

Salaries      $12,909,466  $7,439,716        73.5 

Wage-earners,   average   Number.  209,729  133,641        56.9 

Wages      $138,081,633        $80,770,449        71.0 

i  i  i   Not   reported  sepa  rately. 

(2)  Includes  $3,255,618  Income  from  interest  on  bonds  and 
dividends    on    stock   of    other   electric    railways. 

i :;  i  Includes  permanent  and  other  investments,  such  as  se- 
curities of  other  electric  railways,  treasury  stocks  and  bonds. 
gas    plants,    etc.;      1907      $388,394,092.      1902— $152,513,997. 

The    final    report    for    1907    will    contain   an   analysis   of   the 

above  totals  and  present   detail   statistics  for  other  phases  of  the 

industry. 


ELECTRIC     RAILWAYS     IN     CALIFORNIA. 
Compiled    by   the   Journal    of   Electricity,   Power  and    Gas. 
Company.  Mileage.  Connects. 

i  slid, I       &        Kern        Mice. 

i:       Co  7.5   milesBakersfield   and    Kern. 

Northern     Electric    Ry.    Co.     134  "     Barber,     Chico,      Marys- 

ville,  Oroville  and  Sac- 
ramento. 
San    Diego    Electric    Rj    Co       ill  "     San    Diego. 

Coro:    'i-     I.  ii   i     '       Co.  !   09       '     San  Diego  and  Coronado. 

National    Citj     &     Otaj     K>. 

Co.  28  "      San  Diego,  National  City 

and  Chula  Vista. 

l.os     Angeles    .^-     San     Diego 

Ry.    Co  17  "     San   I  tiego,  La  Jolla,  Pa- 

cific   Beach     and      Old 

Town. 

South    Park   &    Eastside    Ry. 

Co.  2.5        "     San   Diego. 

Humboldt     Transit     Co.  13  "     Eureka. 

Fresno  Traction    Co.  15   5        "     Fresno. 

Nevada   Count;    Traction   Co.      5  "     Grass  Valley      and      Ne- 

vada City. 

Ry.  Co  134  "     Los   Angeles. 

...  Ry. 

Co.  67  "      Los    Angeles. 

Ry.  215.5        "      l.os   Angeles     and      Sub- 

urbs. 
Los    Angeles    I    !o.  210  '      'Los   Angeles     and      Sub- 

urbs. 

Monten  s     &     Pacific     Grove 

Ry.    Co.  6  "     Monterey   and    Suburbs. 

i :.     .ii.,      &     Napa 
Rj     Co,  16  "     Vallejo  anil  Napa. 

San      Francisco,      Vallejo     & 

Napa    Valley    Ry.   Co.  19  "     Napa  and  St.    Helena. 

Oakland    Tn n     Co 162.26     "     Alameda    Co.    Towns. 

S.    F.,    i  lakland    &    San     I  o   ■  „ 

Co.'s    i:  18    68      "     Alameda    Co.    Towns. 

rio      &       San         Alio,      . 
Heights     Elec.     Ry,    Co.  10  "     Ontario. 

Clara    [nterurban    Ry. 
Co.  1"  "     Palo    Alto. 

Petaluma   ,v-  Santa    Rosa   Ry. 

Co.  36  "      Petaluma,      Santa      llosn 

Sebastapool  and  Km - 
estville. 

Riverside    .^    Arlington     Ry.  ,    .    ,. 

,,,,  12.71      "      Riverside  and  Arlington. 

Crescent    City    Ry.   Co.  "      Riverside       and      Crest- 

more. 

Sacramento    F.loo.    Ry.    &    lias 

,  ,,  28  "     Sacramento. 

San         Bernardino         Valley 

Traction    Co  12  "      San    Bernardino.    Colton, 

Highland,  Patton,  Ar- 
rowhead and  Rcl- 
lands. 


Northwestern       Pacific       Ry. 

16.02 


i  >,  ,   in    Shi  ire    Railroad    t  lo.  I 

Parkside   Transit   Co.  6   75 
Presidio   &    Ferries    Railroad 

Co  7    63 
United     Railroads     of       San 

Francisco  259 

San    Jose    Ry.    Co.  15 
San    Jose    &    Santa   Clara    Co. 

Ry.    Co.  28 


San    Jose    ,V-     Los    Gatos     In- 
tel urb an    Ry.    Co.  I" 

Pacific   Coast   Ry.   Co.  II 

Santa    Barbara    Consolidated 

Ry.    Co.  1" 

Union  Traction  i ',,  1", 
i  Central    California     Tract  ion 

29 

Stockton    Railroad    Co.  13 

Visalia    Railroad    Co.  24 


Sausilito,  Larkspur,  Mill 
Valley.  Ross.  Fairfax, 
and   San   Rafael. 

San  Francisco. 

San  Francisco. 

San   Francisco. 

San   Francisco. 
San   Jose. 

Santa     Clara.     San     Jose. 
Kast  San  Jose.  Alum. 
Rock   Park. 

San  Jose.  Campbell,  Los 
Gatos  and  Saratoga. 

Santa  Maria.  Guadalupe 
and    Betteravia. 

Santa    Barbara. 

Santa  Cruz  and  Capitola. 

Lodi    and   Stockton. 
Stockton. 

Visalia,  Exeter  and 
Lemon  Cove. 
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FINANCIAL. 

SAN  FRANCISCO,  CAL  — The  Northern  California  Power 
Company,  Consolidated,  lias  declared  a  dividend  of  in  cents 
per   share,    payable    January    22. 

WILLOWS,  CAL  The  Northern  California  Fewer  Com- 
pany has  appealed  from  the  decision  of  the  Superior  Court 
awarding  Mrs.  May  Diller,  of  Chico,  $30,000  damages  for  the 
death  of  her  husband. 

SUNNYVALE,  CAL. — Al  the  annual  meeting  of  the  stock- 
holders of  the  Sunnyvale  Water  Company,  the  repo  ts  nowed 
that  the  company  had  assets  of  $14,000.  The  following  of- 
ficers were  elected  for  the  ensuing  year:  W.  E.  Crossman, 
president;  R.  Muender,  vice-president;  F.  B.  Hughes,  sec- 
retary and  treasurer.  The  new  board  of  directors  includes: 
('.  L.  Stowell,  W.  E.  Crossman,  J.  F.  Spaulding,  K.  Muender 
and  C.  C.  Spauli 

SAX  BERNARDINO,  CAL.  \.  G.  Hubbard  of  Redlands, 
acting  for  the  Cleveland  B:  uli   and   Trust   Company, 

has  deeded  to  the  Bear  Vallej  Mutual  Water  Company  all  of 
the  water  rights  and  oilier  properties  of  the  <iM  Bear  Valley 
Water   Companj    for   $1,234,  In    return    has   received 

from  i  be  Bear  Valley  Mutual  Water  Company  a  trust  deed 
covering  all  or  ibis  propertj  e  the  payment  <><  bonds 

to  the  amount  of  $900,000.  This,  11  is  believed  finally  acljusis 
lb.-  Bear  Valley  water  rights  questions,  and  places  with  the 
actual  water  users  the  irrigation  project  which  included  the 
construction  of  the  Bear  Valley  dam   ma  a       a   o 


INCORPORATIONS. 
HANFORD,  CAL,     Lake  Oil  Co.,  with  a  capital  stock  of 

$75,0011,    has    boon    incorpora  ed    1  II.    .1.    Light,    C      II 

Bailey,   R.   A.   Moore,  G.    E.   Chinn,  and   W.   L.   Scallj 

SAX  FRANCISCO,  CAL.  Santa  Rita  ml  Co.,  with  a  cap- 
ital   stork    of    $100, bus    been    incorporated    in    this    city 

by  H.  H.  Hart,  .1.  C.  R.  Rudolph,  .1.  II    Lewis,  E.  I.    Firster  and 
R.  R.  Moody, 

SAX  FRANCISCO,  CAL.— Coalinga  Star  Oil  Company, 
with  a  capital  stork  ol  en    incorporated   by 

C.  S.  Reynolds.  I',  i;  .1.  M.  Byrne,  John  McMullen  and 

J.  H.  Barnard. 

MERCED,  CAL.  The  l>os  Palos  Teli  phone  Company 
filed  articles  of  incorporation  lasl  week  Ik  T.  Reynolds,  A. 
s.  Woodhouse,  and  George  Christien  wi  li  30  other  persons 
are  listed  as  shareholders. 

SAX.FRAXClsco.  cal.  Tin  clear  Lake-Northern  Rail- 
way Company  with  a  capital  stock  of  $1,000,000,  1ms  been 
incorporated  in  ibis  city  by  R.  C.  Burnett,  li.  M.  Sims.  Marion 
Vecki,   W.   I.   Brobeck  and   E.   Sch1 

SAX  FRANCISCO,  CAL.— The  Oakland  and  Antioch  Hail- 
way  Company  has  been  incorporated  here  with  a  capital  stock 

of  $2, by    A.   W    Maltby,   S.   L.   Naphthaly,  Walter  Arn- 

stein,   F.   W.   Brooks,   II.   A.   Mitchell,  ami  Allan   Follak. 


TRANSMISSION. 

SANTA  CRUZ,  C\l.  Worl<  has  been  begun  on  the  ex 
cavation  lor  the  nev  electric  power  plant  to  bo  erected  by  the 
San    Vincent    Lumber   Company    al    Moore's   Gulch. 

SAX  FRANCISCO,  CAL.—  The  Great  Western  Power 
Company  has  awarded  a  contract  tor  300  tons  of  steel  to  the 
American   Fridge   Company   tor  a   building  in   Oakland. 

MAOALIA,  CAL. — The  power  bouse  of  the  Steifer  mine 
was  completely  demolished  by  the  rush  of  water  after  the 
dams  above  here  collapsed  last  week.  Only  a  part  of  the 
machinery  now  remains.  The  site  will  be  immediately 
cleared  and  the  plant  restored. 


RENO,  NEV.—  Rolla  H.  Clapp  has  appropriated    1,01 

ond  feet  from  the  Truckee  River  to  be  used  for  power  pur- 
poses. 

OAKLAND,  CAL.— The  San  Francisco  representatives 
ol'  the  Great  Western  Power  Company  have  applied  for  a  per- 
mit to  construe:  a  distributing  plant  on  Sessions  Basin.  The 
building  will  lie  a  reinforced  concrete,  Are  proof  structure  and 
will  cost  $50,0iin. 

CHICO,  CAL. — At  a  meeting  of  tin  directors  am]  stock- 
holders of  the  Sierra  Electric  Power  Company,  held  lasi 
week,  tb«'  reports  showed  that  poles  have  been  cut,  roads 
built,  a  telephone  line  constructed,  canals  dug  and  estimatei 
and  surveys  made.  Estimates  on  machinery  are  now  being 
received  It  is  planned  at  first  to  develop  2,000  horse  power 
ami   eventually   to  increase   tins  to  6,000   horse   power 

WALLACE,  IDAHO.— Seven  large  dams  will  be  con 
structed  in  the  si.  Joe  river  during  the  aext  two  years  by 
the  Milwaukee,  which,  when  completed,  will  be  used  to  gen- 
1  rate  electric  power  thai  will  run  its  trains  through  the  moun- 
tain country.      \   companj    capitalized  al   $E ,000  and  known 

as  the  Idaho  Water  ami  Electric  Power  Companj  has  been 
organized  for  the  purpose.  Flans  have  been  drawn  and  all 
estimates  made  [or  the  dams  and  active  work  will  be  started 
as  soon  as  weather  conditions  will  permit.     The  total  cosl  ol 

building  these  dams  is  estimated  at  aboul  $30 i  to  $400,- 

000. 

DUNSMUIR,  CAL.  -  The  Siskiyou  Electric  Light  ami 
Power  Company  will  extend  its  line  from  Montague  to  Duns 
muir,  ami  install  another  1,500-horsepower  generator  at  Fall 
The  equipment  has  already  been  ordered  lor  the 
installation.  The  company  expects  lo  have  the  extension 
completed  by  June  1.  Seven  miles  or  the  new  power  line 
is  being  installed  along  the  Klamath  River  for  the  mines  of 
that  section.  The  company  is  now  supplying  power  for  light 
to   Ashland,    Oregon,   ami    to    Yreka,  Wma.    Fort 

Jones,  Klamathon,  Lairds.  Greenview,  and  Dunsmuir,  in 
Northern  i  alifornia.  The  new  extension  will  serve  Gazelle, 
Edgewood,  Weed,  Sisson  and  Shasta  Springs.  The  Siskiyou 
Electric  Light,  and  Power  Company  was  recently  re-incorpor- 
ated for  $l.ouu.000.  Alex.  J.  Rosborough,  of  Oakland,  is  ec 
retary. 


TELEPHONE   AND  TELEGRAPH. 

INDEPENDENCE,   CAL— A.   T.    Smith    &    Co.    have    in 

granted  a  telephone  franchise  in  ibis  county. 

PLACERVILLE,  CAL.— The  petition  of  J.  A.  Fossati  for 
the  right  to  construct  a  telephone  line  along  the  old  emigrant 
road  has   been   filed. 

CHICO,  CAL. — The  right  to  construct  and  operate  a  tel- 
ephone line  along  a  public  highway  of  this  county  has  been 
granted   to  J.   II.   Richardson. 

LINCOLN,    CAL.    —   The    Farmer's    Telephone    Company 

of  Lincoln,  has  been  granted  permission  to  erect    poles 

within   the  town   limits   for  the  construction  df  a   line  to   the 

central    office. 

DIAMOND    SPRINGS,    CAL.— The    Diamond    Springs    ami 
Hawks    Exchange    Telephone    Company    has    elected    the    fol- 
lowing officers:     W.  W.  lloyt,  chairman  ami  W.  S.  Yoss,  seer. 
tary.      W.    W.    Hoyt    was    chosen    general    manager    of    con 
si  ruction. 

RORTLAXD,  ORE.— The  Postal  Telegraph  Company 
has  been  awarded  $66,600  damagi  -  againsl  the  Southern  Pa- 
cific Company  in  its  fight  to  compel  the  railroad  companj  to 
give  it  a  right  of  way  along  its  tracks  between  Portland  am! 
California. 
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LOS     VNGELES,    CAL. 
will  spend  half  a   million  dollars  in  enlarging  its  g 
in   Mi.-  towns  Burroundln  if  San 

Prancl  co,  one  <>i   I  he   foremo 
now  engai  imining  the  works 

TACOMA,  WASH      li   i,   pro]  11  to 

build  ;i  Bteam   power  plant,  for  use  until  the  NisquaUy   river 
plant    i.^.    completed    and    as   an    emergency    pi  ward. 

The  cost    will   be  from   $150,000  to   ?_  -   will 

proba  tiled  on  to  sanction   the  issuance  of  bonds  at 

pring  election. 
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OIL. 
BAKERSFIELD,  CAL.— Ben  A.  Hayden  has  obtained  the 

ty  of  tin-  Pioneer  Oil  Company  in  the  Mid- 
way rin  drilling  in  60  days. 

VALLEJO,  CAL  The  report  is  That  the  Standard  Oil 
Companj  will  establisb  a  bis  refinery  on  the  water  from  from 
which  to  supply  the  Xapa  Valley  and  Santa  Rosa  trade. 

SAX   LUIS  OBISPO,  CAL.— E.  H.  Smith  and  another  in- 
Mr.    Grant,    state    that    work    on    the    con- 
struct ion    of   the    plant    of   the    f'alifornia    Petroleum    Asphalt 
Company    will   begin   soon   and   will   be   pushed   as   rapidly  as 
possible. 

SAN    FRANCISCO,   ''.«.- The   resignation   is   announced 

of    John    Baker,    Jr.,    as    second    vice-president    and    general 

manager  of  the   Union  Oil  Company.     Donzel  Stoney,  a  San 

Francisco  attorney,  is  acting  in   Mr.   Raker's   place,  and  it  is 

in-  will  be  forma:'  d   nexl    month. 

I. 'is     ANGELES,    CAL  nadian    Pacific    Oil    Com- 

litiL'  our   its  well  Xo.  6,   which  became 

■     through    clogging,    and    will    soon    have    it    in 

Ian  to  sink  a  casing  to  the  lowest  stratum 

and   n  the  output  of  the  company. 
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iron   water  pipe  with  all 
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HONOLULU. — Hugh    Howell,    county    engir. 
has  subnii  at  the   preliminar: 

w  pit*  Ui  "    oerin- 

Kluegal.   I  D   comple- 

LOS   ANGEL  .—The  Board  of  Public  Works  has 

announced  that  it  will  i  aled  bids  for  furnishing  ma- 

terials and  supplies  consisting  of  1-inch  and  2-inch  black  iron 
screw  pipe  in  accordance  with  specifications. 

MONRO  .'.. — It  has  been  decided  to  replace  the 

boilers  at  Chapman  wells  plant  with  tubular  125-horse  power 
boilers  of  used  by  the  government.     Other  improve- 

ments will  include  a  new  style  air  lift  and  compressor. 

SAXTA  CRUZ.  CAL. — C.  B.  Byrne  estimates  that  it  will 
take  2.200   feet   of  8-foot  pir       7,2  of  6-foot   pipe 

f  4-foot  pipe,  and  a  total  of  25,175  feet  of  water  pipe 
needed    for   the    East    Side    and    for   a   portion   of   the 
Side. 

OAKLAND.  CAL. — The  Board  of  Public  Works  has  rec- 
ommended to  the  City  Council  an  ordinance  appropriating 
the  necessary'  money  for  the  building  and  machinery  for  a 
high  pressure  salt  water  fire  system,  contracts  for  which  will 
be  let  about  June  1st.  so  that  the  plant  can  be  completed 
and  placed  in  commission  at  the  beginning  of  the  next  fiscal 
year. 

LOS  AXGELES.  CAL— The  Long  Beach  Water  Company 
announces  that  improvements  to  the  extent  of  $25,000  will 
be  made.  Cast  iron  mains  will  be  installed  to  take  the  placs 
of  wooden  pipes  now  used.  A  large  storage  reservoir  and 
electric  pumping  plant  will  be  constructed,  and  pumping 
plants  on  the  north  side  of  Signal  Hill  will  be  re-adjusted.  The 
Company  will  also  build  a  storage  reservoir  on  the  old  dam 
site  north  of  the  high  pressure  reservoir. 
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American  Circular  Loom  Co.,    I  I 
Boston,    15    Milk. 
San   Fran  0   Fol- 

som. 

ttle,    ill    i  Iccidental. 

American  Electrical  Works  5 

Phil  R.   1. 

San    Francisco,   ' 

Angeles,    Security 

i:i  ig. 

ttle,   Alaska    Bldg. 
Port  lldg. 

American  Transformer  Co 

Newark,  N.  J. 

Arrow  Electric  Co.  7 

Hartford,  Conn. 

Aylsworth  Agencies  Co. 
San   Francisco,  165  Sec- 
ond St. 

B 

Baum  &  Co.,  F.  C,  I  3 

s.iu     Francisco,     l  106-8 
Chronicle    Bldg. 

Belden  Manufacturing  Co 3 

ego,     194    Michigan 
St. 

Benicia  Iron  Works 9 

San    Francisco,    Monad- 
nock  Bidg. 

Benjamin  Elec.  Mfg.  Co 

igo,    10  W.  Jackson 

B\  d. 

San   Francisco,  151  New 

Blake  Signal  and  Mfg.  Co. 
i :    -i. m.  2 16  Summer. 

Bonestell  &  Co 7 

S.m  Francis. :o,  1  is  First. 

Bossert  Elec.  Construction  Co.. 
Utica,  X.  V. 

San  Francisco,   .  i  0  Foi- 
st, in. 
Seattle,    411   Occidental. 

Braun.  C.F 13 

San  Na- 

toma. 

Brookfield  Glass  Co.,  The 1 

New    Y..rk.    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n  .___   2 
S.m    Francisco,    44    Sec- 
ond  St. 

Bryan-Marsh  Co 3 

Oakland.  Cal.,  12th  and 

Clay. 

Bryant  Electric  Co.  

Bridgeport.    Conn, 
s  it,   Francisco.  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co. 
San  Francisco,  25  Cali- 
fornia. 

Chase  Shawmut  Co. II 

Newburyport,  Mass. 

San   Francisco.  770  Fol- 

som. 

S<  attle,    III    '  iccidental. 

Chevalier,  R.  F.. 13 

0     Lincoln 

Chicago  Fuse  Wire  &  Mfg.  Co.  _ 
Chicago,  17"  So.  Clin- 
ton St. 

Cole  Co..  John  R 11 

770  Fol- 

Columbia  Inc.  Lamp   Co 3 

St.   Louis,  Mo. 

115  New 
Montgomery. 

Cory.  C.  I 13 

Lncis. 

ion       Trust 
Bldg. 


Cobb,  Edward  S.  M 

Angeles.      696-698 
Pacific     Electric    Blig. 

Cope'.and,  Clem  A.,  M.  E 13 

I. os  Angeles,  Union 
Trust   Bldg. 

Cutter  Company,  The     . 
Philadelphia,    Pa 
San  Francisco,  .7"  Fol- 
s.tni. 
s.attl.-.    Ill   Occidental. 

D 

Dale  Company.  The  11 

New  York.  352  \V.  13th. 
San  Francisco,  77»  Fol- 

Solll. 

Seattle,    ill   Occidental. 
Dean  Electric  Co 

Elyi'ia,    <Hiio. 
San   Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  1 3 
Chicago,  Postal  Bldg. 
San     F  l  a  n  c  i  s  c  o,    301 
Front. 
Los  Angeles,  353  E.  2d. 

Duncan  Elec.  Mfg.  Co.  7 

Lafayette,    In. liana. 
San    Francisco,   61   Sec- 

oinl. 

D.  &  W.  Fuse  Co 

PrO\  i  I'll.  e.    it.    I. 

E 

Edwards  &  Co., .    3 

N.  w  Yo,k,  UOth  and 
Exterior  Sts. 

Electric  Appliance  Co I 

San  l'i  ancisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co 

Boston,  Mass. 
San  Francisco,   165  See- 
on. 1  St. 

Electric  Storage  Battery  Co.    _  .    5 
Philadelphia. 
San    Francisco.   Crocker 
Bldg. 

F 

Fairbanks,  Morse  &  Co 

i  Ihicago. 

San  Francisco.  15S  First. 
I. os  Angeles,  423  Third. 
Seattle,  309  Occidental. 
Portland.  1st  &  Stark. 

Finkle.  F.  C.  . .  13 

Los  Aim.les.  1.  W.  Hell- 
man    Bldg. 

Fort  Wayne  Elec.  Works 18 

Fort  Wayne,  Ind. 
San   Francisco,  604  Mis- 
sion. 

G 

General  Electric   Co 14 

Schenectady,  X.  T. 

San      Francisco,     Union 

Trust  Bldg. 

Los    Angeles.    Delta 

Bldg. 

-      ttle.   Alaska   Bl.lg. 

Portland,    Worcester 

Bldg. 

Grant  Flaming  Arc  Lamp  Co.  4 
San    Francisco,   560  Pa- 
eific    Bldg. 

H 

Habirshaw  Wire  Co 

New  York,  253  Broad- 
way. 

Heald's  School  of  Enging 14 

San  Francisco.  425  Mc- 
Allister. 

Henshaw,   Bulkley  &  Co 3 

San  Francisco.  219  Spear. 
Oakland,  5th  &  Franklin. 
I.ms  Angeles,  262  S.  Los 
Angeles. 

Holabird  Reynolds  Elec.    Co._   2 

San    i  ...   527  Mis- 

sion. 
Los  Angeles,  116  E.  5th. 


Holophane  Company.  The 
New    Viirk,    227    Pulton, 
San  Francisco,   151  New 
M.Kit  gomery, 

1  lubbell,  Harvey,   Inc.  14 

Brldj  Conn. 

Sa  n   Fran<  Isco,    ??0   Fol  - 
som 
Seattle.    1 1  1    Occidental. 

Hunt,  Mirk  &  Co.  6 

i  'ra  ncisco,   i  1 1  Sec  - 
ond  St. 

Hunt,  A.  M.  13 

San       Francisco     Union 
Trust    Bldg. 

I 

Indiana  Rubber  ot  Ins.  WireCo.    I 
Jonesboro.  !  ndiana. 

J 

Jackson,  D.  C.  &  Wm.   B.         I  i 
.  'i,i,  ago,    in.. 
merclal    National    Bank 
Bldg. 

Johns- Manville  Co..  H.   \\ 
,\.\y  Fork,  100  William. 
San  Francisco,  159  New 
ufontgomery. 

Los  Ant;,  les,  203    E.  5th. 
i    1.  .   576   1st  Ay.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chi, 
San  Francisco.  88  First. 

Kieralff.  B.  F.  Jr.  &  Co. 
Los  Angeels,  120  S.  Los 

San   Francisco,  165  See- 
on. 1   St 

Seattle.    401)    C  c  n  t  r  a  1 
Bldg. 
Klein,  Mathias   &  Sons-  2 

i  Chicago,     95     \V.     V  a  n 
Buren 

L 

Locke  Insulator  M(g.  Co 

Victor,   N.    V. 

San     Francisco.    Monad- 

n. .ck  Bldg. 

Los   Angeles,   Pacific 

Electrical   Bldg. 

Seattle.  Colman   Bldg. 

M 

Marshall  Electric  Co 

Boston,  301  Congress  St. 

Moore,  C.  C.  &  Co.,   Inc.        _  9 
S,n   Francisco.  99  First. 
Los    Angeles.     Trust 
HI  Ig 

s.     ttle,    M  u  t  u  a  1    Life 
Bldg. 

Portland,    Wells    Fargo 
Bhlg. 

N 

New  York  Insl'td  Wire  Co.__ 
New    York.    114    Liberty. 
San   Francisco,    770  Fol- 
som. 
Seattle.    411    Occidental. 

Northern  Elect'l.  Mfg.  Co...    _    7 
Madison,    Wis. 
San   Francisco,  606  Mis- 
sion. 

Noble  &  Davidson 13 

San        Francisco,        921 
Crocker    Bldg. 

O 

Otis  &  Squires 3 

San  Francisco,  115  New 
Montgomery. 

Okonite  Co I 

New    York.    253    Broad- 
way. 


O'Shaughnessy.   MM.  13 

i         .,,    Bill 

P 

Pacific  Elec.   I  leating  Co. 
i  intai  lo,  .  'a  1. 

Pacific  Electrical  Works  7 

Los  Angeli  s,  326  s     i 
iles. 

Pacific  MeUi  Co  1 

San  Franci   co,  30  1  Santa 

Mai  II, a     1  ■ 

Pacific    I  elephn.  &    Ie!grh.  Co.  17 
San     Francisco,    Shi 
Bldg. 

ParaffinePainl  Co.  _   9 

San     I ■'  i   a  n  cisco,     M 

Partrxk  Carter  &  Wilkins  Co. 
Philadelphia,  :'-,!  and 
Woo  i. 

Pass  &  Seymour.  Inc.  

\.    V. 
Pelton  Water  Wheel  Co..  The   7 

Harrison. 

Perkins  Elec.Sw'h  M(g.Co.,The 

1 
Phillips  Insulated  Wire  Co.  1 

Pan  tucket,  R.   l. 
Pierson,   Roeding  &  Co. .  .  4 

San  M  ,      . I 

nock   Bid 

Los  Angeles,  i ' 

trie   i 

s.a  i  man  r.ldg. 

R 

Read,   Emerson  W.  1  J 

Fra  ncisco, 
Calif 

Reisinger,   Hugo    _  _ 

X.  w     fork,     li     Broad- 

. 

Robb-Mumford  Boiler  Co. 
s  o  a  I  h       i  'ramingham, 

Mass. 

San  Kranci    co,   in   New 

Monl  gomery. 

Roebling's,  John  A.  Sons  Co._    5 

San    I'nui  I    I'ol- 

som. 

Los    Angeles,    Market    & 

Alan.     ■ 

Portland,   91    i 

Seattle,   : lsl    .v.     So. 

s 

Safety  InsTt'd  Wire&  Cable  Co.   5 
onne,  N.   .1. 
Francisco,  714  Bal- 

Scattergood.    E.  F.  13 

Los    Angeles,    1133-1134 

'ial  Bhlg. 

Schaw-Batcher  Co.  Pipe  \\  k 
Sacramen  to,  Cal.,  l'1  1  J. 
Sa  n  Francisco,  356  Mar- 
ket. 

Sears.  Henry  D.  18 

Boston,  131   SI 

Simplex  Elect'l  Co.,  The  2 

1 :..-.  on,    li"   SI 
San   Francisco,  111  New 
Montgomery. 

Smith,  Emery  &  Co 13 

S  i  n  I  "i  ancisco, 

Howard    st. 

Smith  Pub.  Co..  W.  R.  C.__.   7 

Atlanta.   Ga. 

Southern  Engineer 

Southern  Pacific  Co.  _.  .  _  18 

San    Fra  ncisc.  ►,    F  1  o  o  -1 
Bldg. 

Standard  Elect'l  Works..         .    2 
Sa  n   Francisco,  1  1 1   New 
Montgomery. 


w 


Standard  Ere  | 

'  lit)    \'a- 

I. .ma   St. 

Standard  Und.  '   .  ','.    Co, 
F  r  a  n  c  i  s  c  o 

Los      Angeles.      I'  a  i  ..  n 
Trusl    Bldg. 

Stanley  &   Patterson,  Inc. 
New     York,     L'i:     Murr 
St. 

Sterling  Electric  Company.. 

Sa  a    Francisco,    1 .  .    New 

■..  i  y. 

Sterling  Painl  Company. 

Sin         I 
Fit  -  i 

Sunbeam  Inc.   Lamp   I  !o. 
Tin,  s    Clinton. 


Irchnical  Book  Shop 

San  ,   i,e  I    M  is- 

sion. 

Tel.  &  Elec.  Equip.  Co. 

s.m    Fra  ■  ■  .  Crockei 

Los      ^ngel.  s,     Securitj 

Seattle,    Alaska    Bl  lg. 
I'..i  i      ■  a     i   ouch    Bldg. 

Thomas  and  Sons  Co..  R 
Nev  27    Fulton? 

Easl    Li  i. 

I  racy  Engineering  Co. 
San   Francisco,   161   Mar- 
ket. 
Los    Angeles,    < '  •  raj 


' 


Van  Norden,  Rudolph  W.   ..I 

San     I    i  ,i  i  cisco,     1'  1       914 
Mutual      Say:: 

Vulcan  Elec.  Heating  Co.  _  . 
Chicago,  7 1  West  Jack- 
son. 

Vulcan   Iron  Works 

San   Francisco,  G01  Mis- 
sion. 

w 

Waters  &  Co..  R.  J. 

San  Francisco.  71  7  Mai 

Wakefield.  G.  F.r. 

Sai      i  ,  Port  ■  r    Bldg. 

Walworth  &  Neville  Mfg.  Co. 
Chicago,     11  e  v  w  o  rtli 

Wellington,  George  J..      

Francis.  , ,        Kohl 
Bl  Ig. 

T.o  ;  ,,  luglas 

Bld§ 
Seattle,  X.   V.   Block 

Welsbach  Company.  _ 

San    Francisco,   .'151  Mc- 
Alli 

Western  Electric  Company 
San    Francisco,  680  Fol- 

s,  ,]i:. 

Los  Angel,  s,  119  17.  7th. 
Seattle.   151S  1st  Ay.  So. 

West'h'se.  Elec.  &  Mfg.  Co.— 
Pittsburg.  Pa. 
San    Fram  i  s,  o,    1 .77  Sec- 
ern I. 

Los    Angeles.    ">27    South 
Main. 
Si  attle,    31  I    C  Mitral 

Portlan.l.    Couch    Bldg. 
Spokane.    124    1st    Ay. 

Westinghouse  Machine  Co 

Pittsburg,   Pa. 
San  Francisco,  141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co. — 
rly  Park,  N.  J. 
New  York.  7  1  Col  tlandl 
s.i  a    Francisco.    IIS   Eu- 
genia  Av. 
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TRADE 
MARKS 


assified  List  of  Advertisers, 
and  Material  They  are 
Prepared  to  Furnish. 


I  There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
Composed  of  the  great  buying 
bublic  the  consumer  —  who 
tvill  listen  with  a  willing  and 
bager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
tourt  with  your  strongest 
Arguments  and  state  your 
reasons  for   appreciation. 

SHOW   YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
Sr  name  will  identify  your 
•oodfi,  prevent  substitution 
Ind  protect  the  purchaser.  If 
his  be  properly  done,  victory 
/ill  be  yours. 


ADAPTERS 

|    LAMP   ADAPTERS 

Injamln   Electric   Mfg.   Co. 

:/ant  Electric  Co. 

He  Co. 

Speral   Electric  Co. 

■fobell,  Harvey. 

krshall   Elec.  Co. 

sss  &   Seymour. 

'M<lns  Elec.  Switch   Mfg.  Co. 


ALARMS 


j|  BURGLAR   ALARMS 

Ewards  &  Co. 
Slctrlc   Goods   Mfg.  Co. 
'•trick, Carter  &  Wllkins  Co. 
S  nley   &    Patterson,    Inc. 
Astern   Electric  Co. 

FIRE   ALARMS 

Ewards  <S.   Co. 
Astern    Electric   Co. 

WATER    ALARMS 
»;trlck, Carter  <£.  Wllkins  Co. 

ANCHORS 

HiW.   Johns- >liinvil!i-    Co. 

tyrulff,     B.     F.     Jr.     &     Co., 

Hubbard." 
<ir>  .v    Sois.   Mathlas. 

ANNUNCIATORS 

Evards  &   Co. 

E-..  Goods  Mfg.  Co.,  "Ross," 

^ivol,"     "Perfect,"     "Nox- 
I." 
'rtrlck,     Carter    &     Wilkins 

p.,   "King." 
Blidard   Elec.  Wks,   "C.&S." 
Snley   &   Patterson,    Inc. 
Ajtern   Electric  Co. 


ARMS 

CROSS  ARMS 

Krulff  B.   F.,  Jr.  &  Co. 
Cifornla    Pole   &    Piling    Co. 
»V  worth  &  Neville  Mfg.   Co. 
Yvstern    Electric    Co.,    ,rWal- 
>rth  &  Neville." 

MAST    ARMS 
E  :.  Appliance  Co.,  "Cutter" 
Fi  Wayne   Electric   Works. 
Krulff,     B.     F.,     Jr.     &     Co., 

Gutter." 
Yv;tern   Elec.  Co.,  "Fletcher" 

1    ELEPHONE    TRANS- 
MITTER   ARMS 
D.n   Electric  Co. 
El:.   Appliance   Co.,   "Eaco." 
K  -ulff,     B.     F.,     Jr.     &     Co., 

Uerling." 
St  ling    Elec.    Co. 
W-.tern   Elec.  Co. 


"THORDARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a  bell,  buzzer,  annunciator  or 
burglar   alarm    refuse   to   work    because  of   an  exhausted   battery. 

This  can  all   be  eliminated   by  attaching  one  of  these  trans- 
formers to  your  light  ng  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  buildings  and  residences  are  adopting  ti 
STOCK   CARRIED   BY 

PACIPIC  ELECTRICAL  WORKS,  Agenis 

326-330  S.  los  Angeles  St.,  los  Angeles,  Cal. 


ASK  YOUR    DEALER    FOR. 


'WALWORTH  &  NEVILLE"  GROSS  ARMS 


We  art  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
in   the  World. 


Washington  Mills   Devoted   to    Fir    Cross   Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH   &.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,    ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under    the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


A  NEW  ELECTRIC  EMERY  GRINDER 

NORTHERN  TYPE  S 

THE  MOTORS 

*      construction  throughout.     The  fields  afford  n 

Fed  com- 
ion  under  all  loa<  i  (ficiency  of  from 

85  to  90  per  cent  under  loa  at  adjustable  speeds. 

Grinders  are  provided  with  h  I  beral  bearings  of 

the  brass  sleeve  oil  ring  type     starting  apparatus  installed  In  convenient  reach, 
ready  for  connecting  to  poWer  circuit.     Send  tor  Leaflet  No.  1549 

Northern  Electrical  Mfg. Co.^-^i^^tlf^ 

Madison,  Wis.  403-406  Alias  Bldg..  G04  Mission  St..  San  francisco 


FIVE  REASONS  WHY  THE  CONTRACTOR 
SHOULD  SPECIFY 

ARROW  -fr  SWITCHES 

1st     New  St)  le  Uiii'liiiL 

2d     Prices   Right. 

3d     Center  Post  Insulated. 

4th     Extra    Heav)    Covei    and 

Lin;; 
5th     I  arge,  Si  r<  mg  Spring  I  lan- 
dle. 

WRITE  YOUR  JOBBER  FOR  PRICES 

THE  ARROW  ELECTR8C  COMPANY 

HARTFORD,  CONN. 


TYPE  "C"  PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers.  Pumps  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 


SAN  FRANCISCO 


NEW  YORK  CITY 


"The    Paint   That   Won't  Come  Off - 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapesl 

RUBEROID  ROOFING 

BONESTELL  &  CO.,  Agents 


118  first  Street, 


San  Tram  isi  o 


FOR  SALE,  WANTED 

And  Other  Classified  Advertisements 


i   tizeim  rite  in  <li>>  column  r's  $1.00  prr  inst  vtimi 

each,  imwkMi  hi  .i</<'  i  •      Krmit- 
not  hit  it  than  Monday  noon  fm'  the 

nl  a i  "■<  .i'iri:.\  i ;    OF  III'  I  i;ii  1 1  ) 

PO  ii'/;v       \ ;.  ,.  ';      mi  tired,  San  Franeut  •• 


\\  \\  i                    k      numbi  i  s      of      thi       JOURNAL      OF 
CTRICITY,      POWER     AND     GAS.       We     have 
alls    tor    back    numbers,    which    we    are 
to    fill,   and    subset  iberi     ha '.  ing    bach    num- 
I !  confer  a   i i  by  mail- 

ing   us    a    list    of    what    the;     hav        On    receipt    ol 
!  I  name  the  price  we  a  i  e  willing   to 

RNA1     I  IB    ELECTRICITY.    I'i'W  ER     \ND   G  VS, 
604   Mission   Street,   San   Francisco. 


SITUATION  WANTED — By  electrical   engineer  with   15 
rience     in     designing     and     estimating 
ol   i  lei  trie  power  plants,  switi  h  gears,  light,  motor 
Lattery     install  itions;     h  Iso    in    cen- 
,  Advertiser       takes      also 

drau       in'-     work    in   this   line   as   home   occupation 
toady    engagement    can    be    attained.     Mod- 
ins.      Address    Box    101,    Journal    of 
y,   San    Francisco. 

AGENTS  WANTED  on  a  guaranteed  weekly  salarj 
to  represent  our  two  publications,  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms 
i  i  .  .  lusive  services;  easy  sellers;  every  en- 
gineer and  every  machinist  is  interested.  Write 
at  once.  For  further  information,  address  W.  R. 
II    TLB.    CO.,    Sub.    Dept.,    Atlanta.   Georgia. 

FOR  SAT_iE  at  bargain  prices:  Two  6  widi  3  high. 
IS  ft.  Babcock  &  Wilcox  wrought  iron  front  boil- 
ers   in    first-class    lition.      Foi     particulars, 

I'..  W.     RICE,     1419   Metropolis   Bank   Building,  San 
!■'[ a ncisi  o. 
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ASBESTOS 

Johns-Manville   Co.,    H.    W. 

BATTERIES 

DRY    BATTERIES 

Oean   Electric  Co 

Elec.    Appliance    Co.,       1900. 

Elec.  Goods  Mfg.  Co.,  Sara- 
son  Semi-Dry." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Columbia,"    "King. 

Sterling     Elec.     Co.,      'Bear, 
"Sequoia." 

Stanley  &  Patterson,  Inc., 
"Exeter  "    "Matchless. 

Western  Electric  Co.,  "Blue 
Bell,"   "Liberty." 

DRY   BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 
"Patterson." 

MEDICAL   BATTERIES 
Partrick, Carter  &  Wilkins  Co. 
Stanley     &     Patterson,      Inc., 

"Electro-tonic,"    "\  ettei 

OPEN  AND  CLOSED  CIR- 
CUIT WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson.  Inc.. 
"Gold    Medal,"    "Faraday. 

Western    Electric   Co. 

STORAGE     BATTERIES 
Elec.   Storage   Battery   Co. 
Westghse   Machine  Co. 

BELLS 

ELECTRIC   BELLS 
Edwards  &  Co.,  "Rex,"  "Lun- 

gen." 
Electric   Appliance   Co.,   "An- 

sonia."  „        „.,.„ 

Elec.    Goods    Mfg.    Co.,      Vic- 

tor  "   "Dandy, ryrolean. 

Partrick, Carter  &  Wilkins  Co. 
Stanley     &     Patterson,     Inc., 

"Faraday,"        "Columbia, 

"Lib   ■  ,„, 

Western   Electric  Co.,      Haw- 

thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric   Goods    Mfg.   Co. 
Marshall   Elec.  Co. 
Partrick, Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 
Elec.   Appliance   Co..      Eai 
Electric  Goods   Mfg.  Co. 
Klerulff.     B.     F.,    Jr.     &■    Co., 

"Sterling." 
Kellogg  Sw'b'd  &  Supply  Co. 
Standard  Elec.  Wks.,  "C  &  S 
Western   Electric  Co. 

BOILERS 

Henshaw-Bulkley  &   Co. 
Keystone   Boiler   Wks.,   "Par- 
Moore  &  Co.,  Chas.  C,  "B.  & 

\V." 
Standard      Electrical     Works, 

"Robb-Mumford." 
Tracy   Engineering   Company, 

Edge  Moor  " 

BOOKS 

Technical    Book   Shop. 

BOXES 

WALL   BOXES 
Benjamin   Elec.   Mfg.   Co. 
Bossert    Electric    Const.    Co., 

"Bossert." 
Chase-Shawmut  Co.,  "Knock- 
out." 
Chicago    Fuse    Wire    &    Mfg. 

Co.,    "Union." 
Cole  Co.,  John   R.,  "Bossert." 
Cutter  Co.,   The,   "Munit." 
Elec.  Appliance  Co.,  "T  &  B" 
General   Electric   Co. 
Harvard    Elec.   Co. 
Holablrd-Reynolds   Elec.   Co. 
Marshall    Electric  Co. 
Standard   Elecfl   Wks.,   "M  & 

M.- 
Stanley    &     Patterson,     Inc., 
"Simplex." 


BRACKETS 

CEILING      BRACKET   AND 

DESK   FIXTURES 
Stanley     &     Patterson,     Inc., 
"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,     Inc., 

"I  mperial." 
Sterling      Elec.      Co.      "Equi- 

|ltl]KP 

Western    Electric   Co 

IRON    POLE    BRACKETS 
Benicla    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter." 
Kierulff,     B.     F.,    Jr.    &     Co., 

"Cutter." 
Plerson,   Roeding  &  Co. 
Western    Elec.   Co,  "Fletcher" 

BURNERS 

ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co..  "  \l 
van.  :e." 

Edwards  &  Co. 

Welsbach   Company. 

Western     Electric    Co.,    "Ed- 
wards." 


CABLES 


SUBMARINE  AND  LEAD- 
COVERED 

American  Electrical  Works. 

Belden    Manufacturing    Co. 

Electric  Appliance  Co.,   "Pal 
anite." 

General    Electric   Co. 

Habirshaw    Wire    Co.,    "Hab- 
irshaw." 

Kierulff.     B.     F.,    Jr.     <£.     Co., 
"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonite  Co.,  "Okonite." 

Roebling's  Sons  Co.,  John  A., 
"Tolii  i  a." 

Safety  Ins.  Wire  &  Cable  Co. 

Standard      Electrical      Works. 
"Simplex." 

Standard    Underground   Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western   Electric  Co.,   "Haw- 
thorne." 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks- Foil  is.    Elec.      ^orp"n, 

he,  "Siemens." 
Reisinger,     Hugo,     '  i~><  I:  ..," 

"Nuernberg:." 

CIRCUIT  BREAKERS 

Cutter     Co.,     The,     "I-T-E," 

"I  lalite." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Kierulff,    Jr..     &     Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co.,    "I-T-E." 

"Dalite." 
Westghse   Elec.   &   Mfg.   Co. 

CLEATS 

FIBRE   CLEATS 
Blake  Signal  &   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holabird-Reynolds    Elec.    Co., 

"Electric  Porcelain." 
Thomas  &  Sons  Co.,  R. 
Weber  Elec.  Co.,  H.  D.  Sears. 

gi  ■nil  sales  a^ent. 
Western  Elec.  Co..  "Thomas" 

WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell,    Harvey,    "Hubbell." 


COILS 

ARMATURE     AND     FIELD 
COILS 

Belden    Manufacturing   Co 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.   &   Mfg.   Co. 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick. Carter  &  Wilkins  Co. 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

Dearborn     Drug    &    Chemical 

Works. 
Johns-Manville     Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE    CONDUIT 
American   Circular  Loom   Co., 

ilar  Loom. " 
Cole    Co.,    John    R.,    "Circular 
Loom." 

RIGID  CONDUIT 
American   Circular  Loom   Co., 

troduct." 
Elec.   Appliance   Co.,   "Galva- 

"]  |  ed." 

Kierulff,     B.     F.,    Jr.    &    Co.. 

"American." 
Roeblings     Sons     Co.,     J.     A 

"Navalite." 
Cole   Co.,   John    R.,    "Electro- 
du.'t." 

UNDERGROUND  CON- 
DUIT 
Johns-Manville     Co.,     H.     W., 

".r.-M." 

Pierson,  Roeding  &  Co.,  "Fi- 
bre.1 

Roeblings     Sons     Co.,     J.     A.. 
!    Ki  ber." 

Walworth  &  Neville   Mfg.  Co. 

Western   Electric  Co., 
Walworth    &    Nevill< 
Co. 

CONDUIT  CLAMPS 

Krantz,   H.,   Mfg.   Co. 

CONNECTORS 

CABLE    CONNECTORS 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &    Mfg 

Co. 
Harvard   Elec.   Co. 
Kierulff,   B.   F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL   CORD 
American  Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.    Cable   i  !o 
Roebling    Sons    Co.,    John    A. 
Simplex    Elec.    Co. 
Western    Electric   Co. 

LAMP  CORD 
American   Electrical  Works. 
Belden    Mfcj.   Co. 
Elec.    Appliance    Co.,    "Para- 

nite 
General    Electric   Co. 
Okonite   Co.,   The.   "Okonite." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  '.'able  Co. 
Roeblings   Sons    Co.,    John    A. 
Safety   Ins.   Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.    Wks.,    "Simplex." 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 

Belden    Manufacturing   Co. 

Dean   Electric   Co. 

Kellogg   Sw'b'd  &   Supply   Co 

Kierulff,  B.  F.,  Jr.  &  Co. 
"National." 

Pierson.  Roeding  &  Co.,  Agts. 
Elee.  Cable  Co. 

Safety   Ins.   Wire  &  Cable  Co. 

Simplex   Elec.   Co. 

Standard  Elec.   Works,  "Sim- 
plex." 

Western    Elec.    Co.,   "Victor." 


CROSS  ARM  BRACES 

Benicia    Iron    Works. 
Kierulff,   B.   F.,  Jr.  &  Co. 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant    Electric   Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.   &   Mfg.   Co. 

INCANDESCENT   CUT- 
CUTS 
Bryant    Electric  Co. 
D.  &  W.   Fuse  Co. 
General   Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  I>.  Sears. 

1 1    -:iles  agent. 
Westghse   Elec.   &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric   Co. 
D.   &   W.    Fuse  Co. 
General   Electric  Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.  <£.   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 

Allis-Chalmers  Co. ."Bullock." 

Fairbanks,    Morse   &.   Co. 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Standard      Electrical      Works. 
"E.   M.   Co." 

Western    Electric   Co. 

Westghse   Elec.   &   Mfg.  Co. 
DIRECT  CURRENT 
DYNAMOS 

Allis-Chalmers  Co. ."Bullock." 

Electric   Appliance   Co.,   "Col- 
onial." 

Fairbanks,   Morse   &   Co. 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Northern    Electrical    Mfg.    Co. 

Standard      Electrical     Works. 
"E.   M.   Co." 

Western    Electric   Co. 

Westghse   Elec.   &   Mfg.   Co. 

ELEVATORS 

Van    Emon    Elevator    Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers  Co. 

Moore  &   Co..   Chas.   C. 

Fairbanks,    Morse   &   Co. 

Henshaw-Bulkley  &   Co. 

Hunt.   Mirk  &  Co..  "Westing- 
house." 

Kierulff,     B.     F.,    Jr.    <£.     Co., 
"American    Uiesel   Engine." 

Tracy   Engineering  Co. 

Westghse  Machine  Co. 
MARINE    ENGINES 

Standard  Elec.  Works,  "Eng- 
bery." 

STEAM    ENGINES 
Allis-Chalmers  Co. 
Moore  &   Co.,   Chas.   C. 
Henshaw-Bulkley  &   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Tracy  Engineering  Co.,  The 
Westghse   Machine  Co. 

FANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works. 
General   Electric   Co.,   "G.   E." 
Standard      Electrical      Works. 

"Jandus." 
Western    Elec.    Co.,   "Victor." 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,   "M.   A 

Co." 
Wagner    Electric    Mfg.    Co. 
Western   Elec.   Co.,   "W.   E." 
Westghse   Elec.   &   Mfg.   Co. 
CEILING,  ALTERNATING 

CURRENT    FANS 
Standard    Elec.    Wks.,    "Jan- 
dus,"   "Century." 


Western    Elec.    Co.,   "Victor, 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 
CEILING,  DIRECT    CUR- 
RENT FANS 
Electric   Appliance   Co.,   "Col 

onial." 
Standard    Elec.    Wks.,    "Jan 

dus." 
Western    Electric   Co.,   "Haw 

thorn  e." 
Westghse   Elec.   &   Mfg.   Co. 

DESK  AND   BRACKET 
DIRECT  CURRENT    FAN! 
Electric   Appliance  Co..   "Col 

onial." 
Ft.   Wayne   Electric   Works. 
General   Electric  Co.,   "<;.  E.1 
Standard      Electrical      Works 

"Jandus." 
Western    Electric   Co.,   "Haw 

thorne." 
Westghse   Elec.  &   Mfg.   Co. 

FIXTURES 

CEILING,    BRACKET    ANt 
DESK    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

MARINE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling    Electric   Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manville     Co.,     H.    W 
"I.inolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw 


FUSE  MATERIAL 

ENCLOSED  FUSES  AND 
FITTINGS 

Bryant   Electric  Co. 
Chase-Shawmut   Co.,   "Shaw 

mut." 
Chicago   Fuse   Wire   Mfg.  Co 

"Union." 
D.  &   W.   Fuse  Co. 
General   Electric  Co. 
Johns-Manville    Co.,     H.    W 

"Noark." 
Marshall    Electric   Co. 
Perkins  Elec.  Switch  Mfg.  Co 
Western  Elec.  Co.,  "I>.  &  W 
Westghse   Elec.  &   Mfg.   Co. 

FUSE  BOXES 

Including  Service  Boxes.  Suli- 
way  Boxes  and  Junctioi 
Cut  Outs  for  use  with  en 
closed  fuses. 
D.  &  W.  Fuse  Co.,  "Ii.  &  W  ' 
Johns-Manville  Co.,  H.  W 
"Noark." 

FUSE  WIRE  AND   LINKS 
Chase-Shawmut   Co.,   "Shaw 

mut." 
Chicago    Fuse    Wire    &    Mfg 

Co. 
General    Electric   Co. 
Harvard    Electric   Co. 
Pass  &  Seymour. 
Pierson,  Roeding  &  Co.,  "Alu 

minum." 

MISCELLANEOUS    FUSEE 

Bryant    Electric    Co. 
Harvard   Electric  Co. 
Marshall    Electric   Co. 
Perkins      Elec.     Switch     Mfg 

Co. 
Weber   Elec.   Co.,  H.   D.  Sean 

Gen'l  Sales  Agt. 

TELEPHONE    FUSES 


Dean  Electric  Co. 
D.  &  W.  Fuse  Co. 
Kierulff.     B.     F.     Jr. 

"Sterling." 
Standard   Elec.   Wks., 

&  Seeley." 
Western  Electric  Co. 


&.    Co. 
"Couch 


GOVERNORS 

WATER-WHEEL 
GOVERNORS 
Pierson,       Roeding       <£.       Co., 
"Lombard." 
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PERFORMANCE  CHARACTERISTICS  OF 
RAILWAY  MOTORS.' 

By  A.  A.  MILLER 

Mir  subject  matter  of  this  paper  deals  with  characteristic  contested  by  iK  sturdy  predecessor  and  persistent  rival,  the 
curves  of  the  two  prominent  types  of  railway  motors  now  used  straight  series  direct  current  motor.  The  effect  of  the  newcomer 
in  the  United  States,  i.e.,  5(H)  volt,  direct  current,  series  motors      lias  been  to  cause  increased  effort  to  preserve  the  laid  as  far  as 


Typical    Single   Plia.se  Electrie    Locomotive, 

oi    the    non-interpole    form,    and    25    cycle,    single    phase,    series  possible  for  the  older  type,  and  the  development  of  the  interpole 

wound  motors  with  compensating  field  winding.    The  development  direct  current  motor  for  railway  use  has  practically  all  been  made 

of  the  single  phase  motor  in  America  and  its  use  has  been  sharply  since   the   single   phase   motor  was   placed  on   the   market.     The 

result  has   been   a   verv   greatly   improved   direct  current   motor, 

'Paper    read    before    Seattle    Section    American    Institute    of  .              .      .        ,         .,  __j  „mmll(,»„r  weir 

,  _,                    ,,  .    ,        ,„    ,„,,„  pnncipa    v  in  commutation,  reducing  brush  and  commutator  wear 

Electrical   Engineers.   October    lo   190S.  ^           v      j 
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by  the  elimination  of  nearly  if  not  all  sparking,  even  under  the 
most  severe  operating  conditions.  The  introduction  of  the  com- 
mutating  pole  has  made  possible  the  grouping  of  two  600  volt 
motors  in  series  across  a  potential  of  1  Ji  H i  volts,  thereby  doubling 
the  radius  oi  operation  with  a  given  line  drop.  In  thi^  manner 
an  attempt  has  been  made  to  close  the  gap  existing  between  the 
practical  operating  voltages  of  the  direct  current  and  single  phase 

mis,  but  the  attempt   falls  far  short  of  accomplishing   its  en 
tire  objeel 

A  comparison  is  made  by  means  of  the  curves  submitted  here- 
with, between  a  75  h.  p.,  500  volt  direct  current  motor  and  a 
75  h.  p.,  25  cycle,  220  volt  single  phase  motor;  also  between  a 
90  h.  p.,  550  volt  direct  current  motor  and  a   LOO  h.  p.,  245  volt 

single  phase  mi  >tor. 


Direct   Current    Railway    Motor    Willi    Gear   C  ase« 

It  is  interesting  to  note  that  the  power  factor  is  very  nearly 
the    same    fur    a    given    armature    speed    regardless    of    the    voltage 

a!  which  the  motor  is  operated.  For  example:  when  operating 
at  loll  volts  and  such  a  load  as  to  result  in  an  armature  speed  of 
600  r.  p.  m.,  the  power  factor  is  approximately  84' • .    When  oper- 

erating    at    2(111    volts    and    at    a    lead    enough    heavier    to    hold    the 

armature  speed  at  600  r.  p,  m.,  the  power  factor  is  approximately 

When  operating    it    245   \nlts   and  600   r.   p.   in.,   the  power 

factor  is  85'  ,  . 

Curves  number  1  and  2  respectively  represent  the  perform- 
ance of  the  same  ear  when  equipped  with  tour  90  h.  p.  direct 
current,  550  volt  motors,  and  also  when  equipped  with  four  1(H) 
h  p.  single  phase,  245  volt  motors;  these  curves  show  the  per- 
formance  f"r   rims   of  one,   three  and   live   miles.      It   is   seen   that 


Alternating   Current    Railway    Motor. 

the  total  weight  id"  the  ear  and  single  phase  equipment  is  46.4 
tons  and  41.1  tons  with  the  direct  current  equipment.  This 
weight  is  divided  as  follows: 


I  lie  equipment  is  divided  as  follows: 


1 1    i' 

Motors    i  .    DO 

Control    apparatus   ami    w  (ring 2210 

Transformer   

I! 


\.   i'. 
2I76U 

,  i..i. 

■■,-:,:. 


The  weight  of  the  single  phase  electrical  equipment  is  there- 
fore,  in  this  particular  instance,  a  little  over  50',    heavier  than 
the  direct  current   equipment   with   which   it   is  compared,  a   dis 
parity   existing   in    the   aggregate   nominal    capacity,    which    is   400 
h    p    for  the  single  phase  and  360  h.  p.   fur  the  direct  current. 

( )n  the  basis  of  both  aggregating  the  same  nominal   hoi  e 
power,  the  percentage  difference  in  weight  would  be  proportion- 
ately reditu  d 

The  total  weight  of  tin-  entire  ear,  equipment  and  passengers 
is  about  15' I    heavier  with  the  single  phase  motors  than  with  the 

direct   current    moti  i] 

111  comparing  the  typical  run  curves  number  1  and  2,  it  should 
he  noted  that  the  motors  were  geared  for  a  maximum  Sliced  on 
levad  track  of  40  miles  per  hour,  in  each  case  at   normal    voltage. 


Field    ni    A.   C.    Railway    Motor. 

The  car  was  started  with  an  acceleration  of  .75  miles  per 
econd  and  stopped  at  the  rati  oi  1.5  miles  per  hour  per  second. 
A  stop  of  15  seconds  was  assumed  for  each  run.  The  curves  were 
laid  out  to  give  a  schedule  speed  of  .'4.  36  and  40  miles  per  hour 
ill  each  case  A  previously  plotted  curve  was  used  for  train  re- 
sistance, the  values  given  there  having  been  found  from  actual 
experience  to  bi  very  reliable  and  if  anything  to  be  high  rather 
than  low. 

The  results  of  the  typical  run  curves  are  given  in  each  case 
on  the  curve  sheet,  hut  may  he  summarized  here  as   follows: 


Armature  of    V.  C.  Railway  .Motor. 


D.    C. 

Car  body   

Trucks    23 

Electrical   Equipment    19410 

Brake    Equipment    1800 

Passengers    

Total   sl'l'Ii.i 


A.   C. 
32000 

29855 
2000 

6000 

•J2S55 


Description  1  Mile   Run 

Schedule   speed   A.    C 24 

Schedule  speed  D.  C 2-1 

Kw.   hours   per  ear  mile  A.   C. .  .  .    :'..."." 

Kvv.  hours  per  ear  mile  D.  C 3.48 

Watt  hunts  per  ton  mile  A.  C...75.5 
Watt  hours  tier  ton  mill-  D.  C...84.5 
Average  power  factor su .  7 


::  Miles 

5  Miles 

36 

40 

36 

40 

i  : 

2.95 

2    M 

2.63 

66.  7 

62.  S 

69.0 

64.0 

88.3 

90.5 
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The  above  for  the  single  phase  car  includes  the  entire  power ; 
i.  e.,  all  car.  transformer  and  motor  losses.  The  increase  in  power 
taken  by  the  single  phase  equipment  is  less  than  the  increase  in 
weight  of  the  one  car  over  the  other,  and  on  a  basis  of  ton 
miles,  the  single  phase  motors  are  the  more  economical. 

This,  however,  is  not  a  proper  comparison  of  the  two  from 
a  commercial  standpoint  since  the  ear  itself  and  the  paying  load 
is  the  same  in  each  case  and  the  equipment  should,  therefore, 
really  be  compared  on  the  ear  mile  basis.  Even  on  this  basis 
the  difference  in  power  is  very  slight  and  is  much  more  than  com- 
pensated for  by  the  increased  economy  of  other  parts  of  the 
5}  -.tem. 

Similar  curve-,  were  made  for  comparison  between  a  car 
equipped  with  four  75  h.  p.  direct  current  motors,  total  weight  33 
tuns,  and  a  ear  similarly  equipped  with  the  same  size  of  single 
phase  motors,  total  weight  37.75  Inns. 


From  these  curves  the  following  data  is  secured,  arranged  for 
direct  comparison. 


^fuyifrJ.   «ft>      *-30  W     35a     Wr    Jt.£    **.*• 
«o^   V.'  *    77    S9--   37    i  H^r. 

la         J  .,  — 


The  over  weight  in  lid-,  ease  is  a  little  over  1-4','  of  the 
wi  ight  of  tlie  direct  current  outfit.  From  these  two  run  curves 
the  train  performance  curves  were  plotted  showing  the  sched- 
ule speed  and  power  consumption  lor  runs  of  any  length 
within  .certain  limits.  In  preparing  these  curves  no  attempt  was 
made  to  gear  the  motors  for  exactly  the  same  speed  or  to  make 
exactlj  the  same  schedule.'  The  motors  were  geared  for  approx- 
imately the  same  speed  and  in  both  instances  the  rule  adopted 
was  that  the  ear  should  coast  an  amount  of  lime  in  seconds  equal 


Ii^:;3TEI^tIK5fg^,^::::;^e    "~ 


Jyaectf      ZarC       Curves      far     £7-3     Tin  CcW 
tOO    rP    Jn^c      7>tv,ic       Melon-        7w*ar    Waatnl     -W - 
£nr   &'iq    Si     6Z  .    37'  W?i**to- 

IC  tV/tn-r-emr    >*fik  AJ3 

»fcf«     ...  ■>    I 

*~r  ■  *™  OB  4..   *•  151 


735 
311, 

.:  * 
sa.5 


Length 

Sell.  (Ill 

e 

Kw 

Hours 

per 

Power 

of   Run 

Speed 

Car  Mi 

e 

Factor 

D.  C. 

A.  C. 

D.  C. 

A.  C. 

ii.:. 

18.3 

1  9  .  2 

3.43 

1.0 

25.  H 

25.5 

2.85 

3.21 

S.I.L' 

L' .11 

'■'<  1  . .. 

.'.:::. 

j.:i_' 

90.6 

:: ." 

::  1.75 

i.is 

u.s:: 

92.2 

1  .ii 

36.4 

38.3 

2.8 

93.0 

5.0 

3 . 

39.8 

2.02 

-.77 

:.;.', 

In  considering  these  figures  it  must  be  borne  in  mind  that  the 
schedule  speed  of  the  single  phase  ear  is  higher  than  that  of  the 
direct  current,  which  accounts  for  part  of  the  higher  power  con- 
sumption of  the  single  phase  apparatus. 

As  lli.  gear  ratio,  and  wheel  diameters  are  different,  a  direct 
comparison  of  tractive  effort  per  ampere  or  kilowatt  cannot  be 
made  without  reducing  to  some  common  basis:  i.  e.,  either  by 
making  the  gear  ratios  all  alike  and  using  the  same  size  of  wheels, 
then  plotting  the  corresponding  values  of  tractive  effort  or  the 
performance  of  all  motors  can  be  reduced  to  pounds  torque  at 
one  fool  radius  (at  the  armature  shaft)  and  speed  expressed  in 
revolutions  per  minute  "f  the  armature.  The  formulae  involved 
are  as  follows,  since  in  the  present  ease  we  must  use  formula 
id  of  presenting  the  curves  giving  this  fundamental  data 
which  are  always  plotted  from  test  data,  gear  ratios,  wheel  di- 
ameters, etc.,  being  applied  thereto  later  to  fulfill  specific  condi- 
tions  : 

Pounds  torque  =r  Tractive  effort  x  wheel  .lion,  s  No.  pinion  teeth 
at  l  ft.  radius     Gear  efficiency  x  24  x  No.  of  sear  teeth. 

and 

Revolutions  per     =Miles  per  hour 

minute  (armature)   Gear  ratio  x  wheel  diameter  x  .00297. 


to    eight    tenths    of   the    speed    111    miles    per    hour   at    which    power 

was  cut  off.   AN.)  the  length  of  stop  was  15  seconds  throughout. 


Curve  3. 

Curve  number  3  is  thus  obtained,  which  shows  a  material  dif- 
ference in  torque  per  ampere  and  speed  for  the  two  types  of  mo- 
tors. Torque  per  ampere,  however,  means  little,  and  although 
the  curves  may  seem  unfavorable  to  the  single  phase  motor  as 
a  type,  the  amperes  in  the  trolley  conducting  system  are  the  crux 
of  the  situation  as  it  is  well  known  that  at  the  working  potentials 
most  frequently  appearing  in  this  country;  i.  e.,  tin-  3300,  6600 
and  11000  volts,  the  trolley  amperes  are  relatively  few  even 
for  considerable  power  transmitted.  This  torque  per  motor  am- 
pere argument,  therefore,  cannot  logically  be  used  as  a  good  one 


98 


JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS. 


[Vol.  XXII— No.  6 


against  the  single  phase  motor,  since  good  commutation  is  ob- 
tained in  both  types  of  motors.  The  real  basis  of  comparison, 
therefore,  reduces  itself  to  actual  power  used  by  the  equipment  to 
produce  a  given  torque. 

A  fairly  good  idea  of  matters  is  obtained  from  curve  number 
4,  which  shows  a  decided  similarity  of  performance  for  all  motors 
directly  covered  by  tins  paper. 

Experimenters,  designers  and  manufacturers  should  be  con- 
gratulated for  the  remarkable  progress  made  in  railway  appara- 
tus during  the  last  decade — progress  made  chiefly  in  the  direction 
of  utilizing  higher  voltages  than  has  heretofor*  been  possible. 
It  is  safe  to  predict  that,  for  at  least  some  years  to  come,  com- 
mutator motors  even  of  the  interpole  type  will  not  be  used  for 
potentials  of  more  than  12(H)  volts  per  motor,  which  hinds  the 
direct  current  system  within  narrow  limits  as  compared  to  the 
alternating  current  system,  witli  its  flexibility  of  transfor- 
mation to  any  desirad  voltage.  The  single  phase  motor  has  come 
to  stay  and  is  now  enjoying  the  benefit  of  numerous  sneer  ml 
applications,  from  which  position  of  prestige  it  will  not  he  dis- 
lodged by  any  competing  alternating  current  systems.  The 
three-phase  system  has  no!  been  tried  sufficiently  in  this  country 
to  prove  itself  to  Ik-  thoroughly  adaptable  to  American  use.  An 
interesting  installation  of  considerable  magnitude  is  being  carried 
out  near  at  home;  i.  c,  the  electrification  of  the  Cascade  tun- 
nel of  the  Great  Northern  Railway.  This  is  being  watched  care- 
fully by  engineers  interested  in  the  great  problem  of  handling  long 
and  heavy  freight  trains  over  a  mountainous  division  of  a  very 
busy  single  track  road. 
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Curve  4. 

The  single  phase  system  as  a  whole  has  furthermore  p 
entirely  beyond  the  development  stage  and  it  is  now  a  matter  of 
experience   to   start  up  a   single  phase   road  with  as   little  trouble 
and   as    few    interruptions    as    could    be    expected    from   a    direct 
current    installation    of    similar    character. 

Furthermore,  a   majoritj   of  the  roads  using  single  phase  ap- 

s    are    making    money,    and    if   a    close    investigation    were 

..ting   expense  of  thosi     roads   which   are  not 

Paying,  it  found  that  it  is  not  due  to  a  high  operating 

expense    of    single    phase   equipment,    but    to    the    fact   that    these 

roads  have  not  yet  been  able  to  develop  a  sufficient  traffic. 


Coining  down  to  definite  figures,  itemized  records  of  operat- 
ing costs  are  showing  most  satisfactorj  results,  especially  in  view 

of   the   comparative    newness   of    the    system.       It    is    true    that    the 

cost  .it   maintenance  is  higher  than   for  600  voll   direct   current 
equipment,  but  this  is  not  proving  at  all  excessive      On  one  im 
portant  system  the  maintenance  cost   averages   1.05  cents  per  car 
mile,  whereas  the  cist  of  an  equivalent  direct  cut  tent  system  is 
.78   cents   per   car  mile. 

On  another  line,  2.5  cents  per  car  mile  covers  the  total  cost 

of  maintenance  including  repairs  and  substation  operators,  main- 
tenance on  overhead  work,  cars,  truck-,  equipment  inspection  and 
cleaning.  This  would  not  allow  more  than  one  cent  per  car  mile 
for  the  maintenance  of  the  equipment.  The  increased  est  of 
maintaining  a  direct  current  overhead  line  and  substations  would 
easily  wipe  out  this  difference  in  the  cost  of  maintaining  the 
car  equipments  Right  here  it  is  pertinent  to  slate  that  the  cost 
of  maintaining  a  1200  volt  direct  current  equipment  would  cer- 
tainly be  higher  than  the  cost  pertaining  to  a  6' 10  volt  system. 

An  average  condition  existing  in  the  distribution  of  operat- 
ing n.sts  is  that  the  maintenance  cost  of  a  car  equipment  is  about 
one-fifth  of  the  cost  of  the  power  used  by  that  equipment,  and 
this  power  item  is  very  materially  reduced  in  the  single  phase 
system  as  a  whole 

On  one  of  the  roads  above  cited,  line  tests  show  that  1**1 
watt  hours  per  ton  mile  are  required  at  the  frequency  changing 
station  for  approximately  89  wait  hours  at  the  car,  or  an  efficii  n<  ) 
of  line  transmission  of  89%. 

In  a  paper  read  by  A.  S.  Richey  before  the  Indiana  Electric 
Railway  Association  in  January,  1905,  the  average  efficiency  of 
the  direct  current  system  as  determined  from  data  collected  from 
85$   of  all  the  interurban  roads  in  Indiana  shows  the  following: 


step  up  transformers.    *i  I  per  cen*     i 

Transmission  lines.... 97  per  cent     I 

Step  down  transf'm's.  .93  per  cent  Total  54.26  i"  i 

Rot  a  ry  converters  . .  >  .80 

D.   C.   distribution.  ..  .80 


.  93  ]"■!-  cent 
.  sii   per  cent    \ 
80   per   cent     ' 


Mr.  Richey  also  found  that  the  average  a*  the  power  house 
was  5.12  kilowatt  hours  per  car  mile,  which  was  for  cars  of  an 
average  weight  of  M\  tons  operating  under  a  moderate  scheduk 
On  one  of  the  single  phase  line-  i  1.05  cents  pet-  car  mile  mainte- 
nance) there  is  an  average  power  consumption  of  4.29  kilowatt 
hours  per  car  mile  at  the  power  house,  while  the  direct  current 
line  having  a  car  mile  maintenance  charge  of  .78  cents  lias  a  power 
consumption  of  5.5  kilowatt  hmirs  per  car  mile.  Furthermore, 
this  road  is  operated  from  a  third  rail  and  the  line  drop  is,  there- 
fi  re.  less  than  usually  obtained  with  overhead  trolley. 

The  following  efficiencies  applj   to  tin    -ingle  phase  system: 


Step  up  transformers,  .9  I  pi  r  cent    ") 
Transmission  lines.  ...97  per  eent    ( 


Total    ,  5.37  per  cent 


Step  down  transf'm's.  .  it",  per  eent    f 
A.   C.   distribution. ..  .89   per   cent    ' 

This  brings  the  matter  of  efficiency  down  to  the  point  of 
consumption;  i.  e.,  the  car.  The  4  or  5',  better  efficiency  shown 
for  the  direct  current  motor  is  a  relatively  small  item  compared 
to  the  total  of  over  20r'c  existing  in  favor  of  the  single  phase 
system  as  above  shown.  The  car  transformer  further  reduces 
this  by  about  2'..  so  the  total  indicated  difference  in  efficiency 
is  in  the  neighborhood  of  15%.  Therefore,  what  difference  exists 
against  this  equipment  in  the  matter  of  maintenance  cost  per  car 
mile  is  more  than  compensated  for  by  the  smaller  total  power 
consumption,  including  all  losses  involved, 


The  Ignosky  Electric  furnace  for  smelting  iron,  is;  based 
on  the  fact  that  magnesia  and  lime,  silicon,  and  other  sub- 
stances become  good  conductors  of  electricity  at  a  high  tem- 
perature. The  current  first  passes  over  the  surface  of  the  ore 
and  then  through  the  molten  metal.  The  furnace  is  of  the 
rotary  type  and  furnished  with  various  electrodes  to  prevent 
concentration  of  the  current  iti  places  of  slight  resistance.  By 
the  rotary  motion  the  ore  is  automatically  covered  with  a 
layer  of  slag,  thus  augmenting  conductivity.  The  furnace  is 
heated  to  make  the  interior  of  the  furnace  conductive  by  intro- 
ducing moist  potassium  hydrate,  and  then  sodium  hydrate  and 
soda. 
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FACTORS    DETERMINING    THE    EFFICIENCY 
OF  TROLLEY  WIRE.' 

By  Carl  F.  Woods.2 

No  department  of  electric  railroading  has  received  less  at- 
tention than  the  transmission  line  and  particularly  the  trolley 
wire.  In  the  construction  and  maintenance  of  an  electric  rail- 
road, no  expense  is  spared  to  obtain  power  station  equipment 
of  the  highest  efficiency,  while  the  trolley  wire,  which  is  just  as 
essential  for  operation,  is  generally  purchased  with  no  restriction 
on  the  quality  of  material. 

'1  he  entire  development  of  electric  traction  has  taken  place 
within  the  past  twenty-live  years,  and  this  short  period  of  time 
has  witnessed  an  almost  fabulous  advance  in  the  improvement 
of  power  station  and  rolling  stock.  Higher  voltages,  greatly  in- 
creased electrical  output,  heavier  and  more  efficient  cars,  capa- 
ble of  increased  speeds,  have  been  noticeable  on  all  lines.  I  he 
increasing  demands  of  traffic  and  the  necessity  of  economical  op- 
eration haw  forced  the  development  of  machinery  of  high  ef- 
ficiency. In  spit.  m|  th,  great  advance  along  all  other  lines,  the 
trolley  wire  of  today  is  not  essentially  different  from  that  at 
first  installed. 

At  the  present  Inn,,  there  are  over  25,000  miles  of  electric 
lines  in  the  United  States:  calculating  the  value  ,.,"  the  trolley 
wire  m  use,  at  the  current  price  and  assuming  the  average  weight 
per  mile  as  2000  pounds,  shows  a  total  investment  of  $8,000,000. 
This  wire  is  the  main  artery  of  the  entin  i  and  any  injury 

'"  it   cripple-   the  operati i    the  road  and  decreases    thereby 

the  efficiency  .if  the  expensive  generating  equipment,  and  yet  an 
examination  of  the  records  of  roads  operating  many  hundred 
miles  of  track  shows   that   a   broken  trollej    wire   is  almost   a  daily 

occurrence. 

Numerous  attempts  haw  been  made  to  specify  the  necessary 

characteristics  ,,f  trolley  wire,  some  of  which  have  failed  be 
cause  oi  an  incomplete  understanding  of  the  demands  upon  the 
material  and  many  more  On  account  of  ignorance  of  the  pro, 
"i  manufacture,  and  the  defects  inherent  to  these  processes.  The 
determination  of  the  qualities  necessary  to  an  efficient  material 
must  always  be  preceded  by  a  th.  rough  understanding  of  the  con- 
ditions which  it  musl  meet  ami  by  a  careful  studj  of  the  material 
'tseli    and    the    limitations   imposed   by   manufacturing   processes. 

'1  be  trolley  wire  in  general  use  in  the  United  States  is  made 
from  hard  drawn  copper,  the  sizes  and  shape  varying  consi, 
lily,  hut   circular  win     I  a  dian    ter  of  0.364  inches,   which 

corresponds  to  No.  2  on  the  Brown  &  Sharpe  Gauge  is  perhaps 
the  most  common  form  of  construction.  Ordinary  soft  copper 
does  not  base  sufficient  strength  for  this  service  so  that  reliance 
has  had  to  be  placed  upon  either  steel,  bronze  or  hard  drawn 
copper;  while  steel  wire  has  the  requisite  stn  ngth  it  i-  subject  to 
severe  corrosion  from  the  weather  and  has  vastlj  greater  elec- 
trical resistance.  The  silicon,  phosphorus  and  othei  bronzes 
oi  a  similar  nature  possess  great  strength  but  all  have  the  serious 
''''"I  Oi  much  lessened  conductivity.  Soft  copper  wire  has  a 
strength  of  about  34,000  lbs  per  square  inch,  while  hard  drawn 
wire  can  be  mad.  having  a  strength  of  as  high  as  67,000  lbs  per 
square  inch.  Hard  drawn  wire  although  possessing  some  si 
defects  has  therefore  bee,,  accepted  as  being  much  better  than 
the  other  materials  available   for  the  purposi 

In  standard  construction,  trolley  wire  is  suspended  in  sp; f 

100  feet  on  straight  lines  and  in  shorter  spans  on  curves,  the  dis- 
tanCl  depending  upon  the  radius  of  the  curve,  local  condition  . 
etc-  "  -l  !Pans  are  supported  by  ears  which  vary  in  construc- 
tion hut  for  the  most  part  depend  upon  a  fixed  mechanical  grip 
of  the  wire.  In  the  earlier  construction,  ears  were  soldered  to  the 
wire.  .,  process  which  annealed  the  hard  drawn  copper  with  the 
consequent  reduction  in  tensile  strength,  hut  this  practice  is  now 
'"apidly  becoming  obsolete.  The  wire,  therefore,  is  subjected  to 
the  pull  of  its  own   weight,  to  the  extraordinary   stn  ■   es   of   ici 

'It.  .el   Before  th.    Division  of  Industrial  Chemists  and  pt.™ 

.,■'.',.  ',.',', , of-the    American    Chemicll    Sty.   r Irfbei 

!Of  the  Arthur   D.   Little    Laboratory,   Boston,  Mass 


and  snow  and  to  severe  pounding  from  the  trolley  wheel.  In 
addition  the  wheel  passing  along  the  wire  gives  to  it  a  wave  mo- 
tion which  proceeds  along  the  wire  until  an  ear  or  other  fixed 
support  is  reached  wdiere  the  wave  is  suddenly  checked  with  a 
consequent  sharp  upward  bend,  followed  by  a  series  of  bending 
stresses  diminishing  in  force  as  the  wave  motion  dies  out.  On  a 
busy  line  where  cars  are  operated  on  a  small  headway,  the 
wire  is  subjected  to  practically  a  continuous  effect  of  this  na- 
ture, and  in  addition  to  this  must  be  capable  of  carrying  a  large 
amount  of  power  in  order  to  diminish  the  outlay  in  feed  wire. 

To  give  efficient  service  under  the  conditions  above  noted, 
trolley  wire  must  possess  the  following  qualities:  Conductivity, 
tensile  strength,  flexibility,  homogenity  and  toughness. 

Each  of  these  qualities  is  essential  and  no  one  of  them  can 
be  increased  beyond  a  certain  point  without  a  proportionate  re- 
duction in  one  or  more  of  the  others.  For  example,  certain  wires 
have  been  made  from  an  alloy  of  copper  and  tin  which  have  high 
tensile  strength,  gri  tt  toughness  and  homogenity,  hut  are  lacking 
in  flexibility  and  have  a  conductivity  only  half  that  of  pure  copper. 
On  the  other  hand,  by  proper  drawing,  wire  can  be  made  very 
homogeneous,  flexible  and  tough,  but  lacking  in  tensile  strength, 
the  conductivity  being  unimpaired.  To  recapitulate,  high  con- 
ductivity i-  necessary  for  economical  operation;  tensile  strength 
to  withstand  the  abnormal  loads;  flexibility  to  enable  stringing 
and  to  allow  the  wire  to  adjust  itself  under  strains  and  blows; 
homogenity  thai  the  stresses  may  be  uniformly  distributed  along 
the  wire,  and  toughness  to  withstand  kinking,  wrenching  and 
slow  distortion,  without  giving  way. 

Attention  naturally  turn-  next  to  the  methods  of  determining 
to  what  extent  wire  possesses  these  essential  properties,  The 
determination  of  conductivity  is  wry  readily  and  accurately  made 
with  a  Wheatstone  bridge  or  one  of  the  several  appliances  based 
upon  the  same  principle  which  are  especially  adapted  for  trolley 
wire.  Tensile  strength  may  be  determined  in  a  testing  machine 
"l  SUitabl  '  capacity,  hut  owing  to  the  nature  of  copper  the  elas- 
tic limit  cannot  be  determined  by  a  drop  of  the  beam,  as  the 
metal  apparently  yields  quite  steadilj  up  to  the  breaking  point. 
Numerous  conflicting  figures  are  in  print  regarding  the  yield 
point  of  copper  hut  as  a  stress  and  strain  diagram  shows  a  nearly 
perfect  curve,  the  actual  elastic  limit  can  only  he  accuratclv  de- 
termined by  applying  increasing  loads  for  a  definite  length  of 
time  and  measuring  the  permanent  set  in  each  case.  Such  a 
procedure  i-  obviously  too  complicated  for  commercial  testing, 
30  that  the  elasticity  of  th.  wire  has  to  he  judged  by  other  means 
Under  ordinary  circumstances,  power  to  resist  the  effects  of 
twisting  i-  not  necessary  for  conducting  wire,  but  the  torsional 
strength  measures  indirectly  but  accurately  two  of  the  most  im- 
portant mechanical  properties  that  a  ware  can  possess,  namely, 
homogenity  and  toughness.  In  a  tensile  strength  test  the  maxi- 
mum tensile  load  is  largely  a  factor  of  the  cross  sectional  area 
and  the  amount  of  work  which  has  been  put  into  the  hardening 
of  the  surface.  This  test  will  detect  inferior  drawing  or  in- 
herent weakness  of  the  copper  but  it  gives  no  idea  of  the  power 
of  the  wire  to  resist  distortion,  nor  of  defects  such  as  oxide 
seams  which  run  lengthwise  of  the  wire,  and  do  not  have  a 
cross  sectional  area  of  sufficient  size  to  affect  the  breaking 
strength.  Under  a  torsional  strain,  however."  such  defects  are 
quickly  noted.  If  the  wire  contains  an  oxide  seam  as  above 
n  of,  the  twisting  will  open  it  up  and  at  .nice  weaken  the 
i  i.ngtl,  of  the  wire.  If  the  wire  is  of  unequal  hardness, 
twTls  will  tend  to  bunch  up  in  the  softest  portion  and  very  no- 
ticeably -hovv  this  -pot  Inferior  copper  not  only  shows  a  very 
low  number  of  turns  hut  splinters  and  slivers  of  metal  appear 
on  ih.  surface  which  in  very  bad  wires  fall  off  to  such  an  extent 
that  a  paper  held  beneath  the  sample  during  torsion  will  -how 
a  considerable  collection  of  copper  fragments.  Non-homogeneous 
copper,  due  either  to  impure  metal  or  uneven  drawing,  will  show 
a  great  difference  in  the  number  of  turns  which  different  speci- 
in.ii-  will  -land  without  breaking,  while  high  grade  metal  which 
ha-  been  carefully  drawn,  twdsts  unevenly  and  uniformly,  with  no 
slivering  and  shows  little  difference  in  the  number  of  turns  on 
different  specimens.     It  is  therefore,  desirable  to  make  at  least 
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three  torsion  tests,  whereas  one  tensile  strength  test  is  sufficient 
to  obtain  an  accurate  measure  of  the  strength. 

In  the  appended  table  No.  1  are  given  a  series  of  tests  which 
clearly  illustrate  the  four  general  divisions  into  which  the  trolley 
wire  of  commerce  may  be  divided  by  reason  of  differeno  in 
physical  qualities.  Specimens  A.  1'.,  (.'  having  tensile  strength 
of  5500  lbs.  or  higher  and  torsion  test-,  averaging  about  13  repre- 
sents wire  lacking  toughness,  which  has  been  given  a  high  tensile 
strength  by  drawing.  Specimens  D.  E.  F  having  tensile  strengths 
around  5300  lbs.  and  torsion  tests  of  about  15  arc  wires  lacking 
both  toughness  and  surface  hardness.  Specimens  G,  11,  I  having 
tensile  strengths  'if  about  5100  lbs.,  but  torsion  tests  <>i  approx- 
imately 23,  are  typical  of  wires  in  which  the  torsion  lias  been  ob- 
tained at  the  expense  of  .ensile  strength  while  specimens  X.  Y. 
7.  with  tensile  strengths  over  5400  lbs.,  together  with  torsion  tests 

of  26  and   even   higher,   represent   the  best   trolley   wire   which   Can 

be  made  at  a  reasonable  price. 

TABLE    NO.    I. 


Number 

\ 

I  liameter 
Inches 

0.364 
ft.  362 

■     0 

Torsion 
Turns  in 

1  1 

12 

9 

Ti  iisile 
1 1 

I   i 

5260 

98.   I 

B 

Av.  12 

I  1 

I 

11 

C 

Av.  1 1 

is 
11 

Hi 

D 

Av.  16 

is 
16 

is 

E 

0      6 

0.364 

0     !6  . 

Av    : 

1  1 

16 

5370 

5110 
5210 

98.7 

F 

Av.  15 
1  1 
13 

11 

Its,  I 

G 

Av.  14 

Jl 

22 

98    '.' 

11 

Av.  22 

22 
25 
21 

I 

Av.  2tt 

1 1 

9       I 

0.364 

24 

1490 
5590 

X 

Av.  24 

27 

9 

V 

Av.  28 
IT. 
27 
26 

98.  1 

z 

25 

I'.". 

98    2 

Av.  26 

Of  these  four  classes  there  i-  again  a  distinction  in  that  the 
first  two  represent  copper  of  an  inferior  grade  which  cannot  be 
mad"  the  equal  of  the  wires  of  the  last  two  classes  by  any  treat- 
ment in  the  rod  mill.  On  the  other  hand,  wires  of  the  last  two 
classes  arc  both  made  from  excellent  copper,  although  speci- 
mens X.  V.  Z  are  wires  greatly  superior  in  all  respects  to  the 
ling  three.  Tt  is  interesting  to  note  that  all  of  these  wires 
have  practically  the  same  conductivity  which  shows  clearly  the 
fallacy  of  attempting  I  '  lu<  troll  war-  by  conductivity  and 
tensili  frequently  done 

It  is  therefore,  necessary   not  only  to  obtain  high  grade  copper 

but   ;i!"   '"    secure   the   proper   balance   between    tensile    strength 

;""1  '""  ire  correlated  and  increase  in 

'""••  beyond  a   certain   point,   results   in  a   proportionate   decrease 

her. 


The   preceding    remarks   have    shown   the   condition-    under 
which  wire  nmsi  work  and  the  qualities  which  ar<    necessary  to 

successfully  meel  these  conditions.     Attention  must  now  be  turned 

to  the  process  of  manufacture  to  determine  how   these  qualitii 
maj   be  obtained  and  what  defeel     oi     uch  processes  injun    th 
finished  win        Foi    ibis  purpose  a  brief  review    of  the  industry  i- 
-are. 

In  the  refining  furnace  the  copper  which  is  already  at  lea  I 

pure    from    the    blister    fi  by    air   until  a 

large    part    of    the    impurities    have    been    removed    and    copper 

oxide  i    formed  in  considerable      o         Cu] i    oxide  is  readily 

soluble  in  molten  copper  and  acts  as  a  powerful  oxidizing  agent 
by  giving  up  its  oxygen  to  any  metallic  basis  present,  so  that  an 
excess  of  oxide  insures  the  presence  of  all  metallic  impurities  in 

ixide  form.     The  execs-  cuprous  oxide  is  then  removed  by 

burying   a   piece   of  green    wood   in   the  molten    mass   and   covering 

the  surface  with  charcoal.     This  process  must  be  stopped  within 

i\    limits  as  over-reduction  will  throw   the  impurities 

back    into    tin'    metallic    state. 

The  influence  of  cuprous  oxidi  lia  been  studied  by  Mr.  Patch 
of  the  Detroit  Copper  Company,  Dr.  Edward  I).  Peters,  Jr., 
who  is  without  doubt  one  of  the  besl  authorities  on  the  metal  in 
this  country,  and  by  the  well  known  German  authority,  W. 
Ilatnpc.  among  many  other-.  Mam  of  the  impurities  of  copper 
have  been  found  to  be  much  more  injurious  when  present  in  the 
metallic  state  than  when  in  the  form  of  oxides,  and  one  effect 
of  the  cuprous  oxide,  as  above  mentioned  i-  to  convert  these, 
impurities  into  the  comparatively  inert  and  harmless  form  and 
so  improve  the  quality  of  the  metal  In  large  quantities,  however, 
it  is  known  to  harden  copper  while  at  the  same  time  causing  it 
to  become  short  or  brittle  and  according  to  llampe  the  pres- 
ence of  1','    produces  a  diminution  in  t> 

It    is    therefore    possible    to    SO    treat  le    metal    that 

it  will  have  high  conductivity  although  the  large  amount  of 
cuprous   oxide   present    greatly    reduces    th.-   toughness.      In    pur 

chasm ppei    Foi   drawing  trolley  wire  the  manufacturer  insists 

upon  conductivity,  but  as  a  rule  cares  little  for  the  Othei  physical 
qualities,  as  he  can  obtain  sufficient  tensile  strength  by  drawing 
Lake  Copper  possesses  both,  high  conductivity  and  excellent  me- 
chanical qualities  but  this  kind  of  coppei  costs  from  one-eighth 
cent  lo  thl  il  per  pound  more  than  electrolytic.    Why 

the  latter  should  be  inferior  to  Lake  is  difficult  of  explanation, 
but  experience  shows  that  the  general  tun  of  commercial  electro- 
lytic copper  is  by  no  means  uniform  in  physical  qualities  and  as 
a  general  thing  is  distinctly  inferior  to  Lake  for  wire  drawing 
purposes.  The  cheaper  price  of  electrolytic  results  in  its  USi 
by  many  manufacturers  although  they  frequently  understand  that 
tin-   w  ire   w  ill   be   inferii  U'. 

The  refined  copper  done-  to  I  he  rod  mill  in  bars  weighing 
about  _'IM)  pounds  each,  approximately  ten  of  which  are  used  in 
the  manufacture  of  a  mile  of  wire.  These  bars  frequently  have 
ridges  along  the  -ide-,  due  lo  fault-  in  casting  and  the  surface 
is  often  covered  with  a  layer  of  oxide.  These  bars  are  heated 
in  the  furnace  until  sufficiently  soft  for  rolling  and  are  passed 
through  a  series  of  rolls  diminishing  in  size  until  a  rod  of  the 
proper  diameter  is  obtained.  The  rod  is  then  cooled  .and  drawn 
through  dies,  the  rods  being  connected  by  brazing.  The  die- 
give  the  wire  a  dense  hard  exterior  coating  which  increases 
its  tenacity.  As  the  strength  obtainable  is  almost  a  direct  factor 
of  the  work  expended  upon  the  wire,  the  smaller  the  size,  the 
greater  the  tensile  strength  per  square  inch,  so  that  the  strength 
of  the  trollej  wire  is  readily  varied  by  changing  the  size  of  the 
rod  and  the  number  of  dies. 

One  of  the  most  serious  defects  occurring  to  wire  at  this 
point  is  from  ridged  bar-  a-  above  di  scribed.  Ordinarily  the  bar 
will  not  be  sufficiently  heated  to  dissolve  the  copper  oxide  on  the 
surface,  so  that  a-  the  softened  bar  enters  the  first  passes  of  the 
toll-  (he  ridge-  are  lapped  over,  enclosing  the  oxide  scale.  The 
subsequent  passes  and  th,  drawing  through  th,-  di,--  obscure  this 
daw  almost  entirely,  but  it  remains  a  erioil  in, n.ie,  to  the  tough- 
ness and  the  resistance  to  wear  of  the  copper,  a-  ha-  been  pr< 
viously  shown  in  remarks  on  the  torsion  test. 
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A  second  cause  of  trouble  arises  at  the  same  point  by  over- 
heating the  copper  in  the  furnace,  in  which  case  cupper  oxide 
is  formed  on  the  surface  and  quickly  dissolved  through  the  entire 
bar,  thereby  increasing  the  oxide  content  and  tending  toward  the 
production  of  brittleness.  Both  of  these  dangers  can  be  avoided 
by  careful  selection  of  the  bars  and  by  proper  regulating  of  the 
temperature  of  the  softening  furnace. 

As  the  production  of  the  hard  surface  from  drawing  is  at  best 
a  rather  delicate  operation,  careless  handling,  uneven  welding  of 
the  rods  and  unequal  temperature'  of  the  wire  while  passing 
through  the  dies  will  all  produci  noticeable  effects  in  the  quality 
of  the  finished  wire,  so  that  care  throughout  the  mill  is  absolutely 
necessary  for  the  best  results. 

It  therefore  appears  that  the  most  efficient  wire  must  possess 
not  only  high  conductivity,  but  the  maximum  torsion  and  tensile 
strength  possible  in  commercial  copper  and  that  to  obtain  this  it 
is  necessary  first,  to  use  high  grade  copper  and  to  prevent  an  ex- 
cess of  cuprous  oxide  entering  it  at  any  stage  of  the  manufacture, 
and  secondly,  to  select  as  perfect  bars  as  possible  and  to  ob 
serve  extreme  care  in  every  treatment  through  which  they  pass. 
The  question  at  once  arises,  can  such  wire  be  purchased  at  a  com- 
mercial price?  The  writer  must  admit  that  ibis  high  grade  wire 
can  not  be  obtained  at  the  ordinary  market  price,  but  requires 
the  payment  of  a  premium  of  one  half  cent  per  pound  To 
produce  wire  of  this  grade  consistently  the  wire  manufacturer 
must  use  the  higher  priced  Lake  Copper  and  observe  unusual 
care  in  its  treatment  so  that  he  is  justified  in  demanding  a 
higher  price.  Experience  in  the  use  of  this  wire  has  shown  con- 
clusively  that   it    is   well    worth   the   additional    cost 


TABLE    Nil.    II. 

Number 

1  liameter 
1 nches 

Ti  irsion 
Turns  in 

I"" 

Tensile 

l,i. ail 
Lb 

i  Conduct  ivity 

■ : 

1 

0    363 

i 
22  V. 

i  ... 

VI 

2 

0    364 

0     :.; 

\      23% 
23 

i 

190 
5400 
5470 

U.S.  7 

3 

Av.  23% 
L9  a 
25  % 
17% 

1 

Av.  2 1  '/■• 
23% 

n  :.  \  .. 
I 

98. S 

a 

0     a;  : 
0    .a;:: 

Av.  24 

22  i.. 
2  1  94 

2  1 

5450 



97.8 

G 

Av.  22% 

L'l 
I'll 

24  y, 

98.6 

T 

13 

Av. 

2  2  '  . 

24 

23% 

,1  10 

97.8 

S 

Av.  23% 
23 
24 
20 

5510 

98.5 

a 

0     a. 

Av.  2  2 
24 

111'.. 

5540 

9S 

in 

0.363 

Av.  2  2 
21 
23 
21 

5470 

98.8 

it 

1      'I':    : 

0.363 

Av.  211:. 
2  2 

22  % 
23 

5490 
5500 

98. S 

12 

Av.  2  2V2 

26y2 
26  % 

23  % 

98.5 

13 

0.363 

Av.  251,2 
23 

20% 
24 

5450 

98.7 

Av.  22% 

— 

The  appended  table  No.  2  gives  the  results  obtained  upon 
13  consecutive  miles  of  trolley  wire  made  from  selected  bars  of 
Lake  Copper.  The  tests  were  made  upon  each  mile  of  the  wire 
and  the  results  show  the  great  uniformity  obtainable  by  proper 
care.  It  should  be  said  in  this  connection  that  this  wire  was  not 
made  as  an  experiment  but  was  drawn  by  a  certain  wire  company 
as  a  part  of  a  regular  business  contract. 

The  point  must  be  kept  clearly  in  mind,  however,  that  even 
the  best  of  wire  is  of  little  value  if  improperly  used,  and  the 
consumer  must  realize  that  the  same  degree  of  care  which  he  in- 
sists upon  from  the  manufacturer,  is  essential  in  the  handling 
and  stringing  of  the  finished  wire. 

The  study  of  copper  wire  and  the  demands  made  upon  it  show 
the  great  need  of  a  more  thorough  knowledge  of  this  material. 
Owing  to  the  minute  quantity  of  impurities  which  exert  a  marked 
effect  upon  the  qualities  of  copper,  a  chemical  analysis  is  too  dif- 
ficult for  technical  purposes.  The  iron  and  steel  industry  is 
largely  controlled  to-day  by  micro-chemistry,  anil,  in  the  same 
way,  there  is  a  future  for  this  same  practice  in  the  copper  in- 
dustry. Of  first  importance,  is  a  careful  working  out  of  ih, 
copper  cuprous  oxide  system  with  the  determination  of  the  mini 
her  of  phase-  occurring  and  the  physical  properties  incident  to  dif- 
fei'eni  alloys.  Doubtless  much  of  this  information  is  already  in 
the  hands  of  the  copper  refiners,  but  it  remains  lor  chemical 
engineers  and  chemists  interested  in  industrial  materials  to  verify 
atnl   complete  the  work    for  the  consumer. 


No  Speculation  in  waier  rights  is  legal  according  to  a 
decision  of  the  Supreme  Court  of  Oregon  which  makes  it 
impossible  for  any  person  or  corporation  to  hold  a  power  or 
irrigation  right  for  speculative  purposes.  Those  persons, 
therefore,  who  have  filed  on  water  powers  on  the  Deschutes 
and  other  rivers  must  put  the  water  to  a  beneficial  use  or  for- 
feit the  right  to  the  first  person  who  does  apply  it  to  a  bene- 
ficial use.  This  applies  to  persons  acquiring  rights  subsequent 
io  the  congressional  act  of  March  3.  1877.  The  court  holds 
that  this  act  limits  all  riparian  righ's  subsequently  ac- 
quired except  to  the  extent  of  the  use  of  water  for  domestic 
purposes.     The  case   was   that   of  Annie   C.   Hough  et  al.,   re- 

i lents,   v.    s    A.    D.    Pueter   et   al..   appellants,    from    Lake 

County. 

The  Rochling-Rodenhauser  Furnace  is  operated  by  three- 
phase  currents.  Already  more  than  1,000  tons  of  steel  rails 
have  been  made  for  the  German  railroads  in  this  new  furnace. 
One  of  the  chief  disadvantages  of  all  single-phase  induction 
furnaces  is  that  special  generators  are  required,  producing  a 
current  of  low  frequency.  In  the  new  type,  now  described, 
this  problem  has  been  completely  solved.  A  new  15-ton  Roch- 
ling-Rodenhauser furnace  is  operated  with  currents  of  a  fre- 
quency of  50  periods  and  is  directly  connected  to  the  ordinary 
three-phase  supply  network  of  the  works.  Tim  'phase  current 
furnaces  are  now  built  for  charges  up  to  ::  tons,  while  with  a 
frequency  of  25  it  is  possible  to  increase  the  charge  up  to  8 
or  10  tons.  The  hearth  of  a  15  ton  furnace  is  19  in.  wide  and 
59  in.  long.  The  three  transformer  cores  are  surrounded  by 
heating  channels.  Where  two  such  channels  meet  the  main 
hearth,  pole  plates  are  provided.  Each  of  the  three  trans- 
former cores  is  provided  with  a  primary  winding.  Above 
each  primary  is  a  secondary  winding,  one  end  of  which  is  con- 
nected to  a  busbar,  and  the  other  ends  to  the  pole  plates.  A 
peculiar  feature  of  this  type  furnace  is  the  rotation  of  the 
charge,  due  to  the  presence  of  a  rotary  field  as  in  an  in- 
duction motor.  In  this  manner  an  excellent  automatic  circu- 
lation is  provided.  These  furnaces  produce  steel  superior  to 
that  of  the  open  hearth  process,  especially  with  respect  to  its 
greater  density  and  homogeneity.  The  energy  consumption 
for  a  liquid  charge  is  from  200  to  300  k.  w.  hours.  The  volt- 
age and  current  curves  are  almost  straight  lines,  which  shows 
that  sudden  variations  in  the  load  need  not  be  considered.  The 
power  factor  is  from  0.75  to  0.80. 
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SOME     RECENT     ADVANCES     IN     ELECTRO 
CHEMISTRY  AND  ELECTRO-METALLURGY.' 

By  Saul  Dushman. 

The  application  of  electrical  energj  to  the  performing  of  a 
large  number  oi  reactions  previously  carried  out  by  purelj  chem- 
ical methods,  has  at  the  presenl  time  attained  t"  a  position 
of  great  commercial  importance.  This  lias  been  due  largelj  to 
tlit-  rapid  developments  that  have  taken  place  in  the  methods  of 
power  production.  So  long  as  the  cosl  oi  electric  power  was 
high,  the  idea  oi  supplanting  ordinary  chemical  or  metallurgical 
processes  by  the  more  simple  electro-chemical  ones  could  not 
be  entertained,  and  electro-chemistrj  remained  practically  a  lab- 
oratory science.  But  it  was  during  this  period  that  the  founda 
tions  were  laid  for  many  of  the  mosl  important  electro  chemical 
industries  of  the  presenl  time.  and.  as  a  result,  the  advent  of 
cheaper  electric  power  found  the  electro-chemist  prepared  to 
utilize  the  advantage  winch  was  thus  held  out,  and  during  the 
last  decade  the  progress  in  electro  chemistry  has  been  so  enor 
uioiis  that  in  man)  ca  es  the  electric  power  plant  has  been  in- 
stalled on  account  of  the  electro-chemical  consumers. 

Some  of  the  electro  chemical  industries,  such  as  the  carbide, 
carborundum,  aluminium,  copper-refining  and  caustic  soda  pro- 
cesses, have   long   since   passed   beyond    th<    i  xperimental    stage. 

and  their  products  have  bee e  vital  necessities  in  the  industrial 

world.     Other   processes,   however,  have  obtained  a   great   deal 

of  prominence  in  the  last  leu  years,  which  cannot  be  said  to  be 
as  vet  in  a  state  of  assured  stability,  and  these,  since  they  are 
probably  not  so  familiar  to  many  of  our  readers,  form  the  subnet 
of  the  present  article. 

It   is  a    long   step    from   the  time  of  Cavendish   to   the  present, 

but  the  relative!)  unimportant  fact  discovered  about  the  year 
1/76,  that  an  electric  spark  pass,-,!  through  a  moist  mixture  of 
oxygen  and  nitrogen  will  produce  nitric  acid,  is  the  basis  ,,f  a 
large  number  of  projects,  that  have  recently  become  technically 
important,  for  the  fixation  of  atmospheric  nitrogen.  .V  h  Well 
known,  our  wheat  crops  require  for  their  successful  growth,  a 
certain  amount  of  fertilizer  to  be  supplied  to  the  soil.  Nitre,  or 
I'luli  saltpeter  has  been  the  substance  chiefly  Used  lor  this  pur- 
pose in  the  past,  but  the  beds  of  nitre  in  Chili  are  gradually 
becoming  exhausted,  and  even  if  the  supply  he  available  for  a 
much  longer  period  than  Crooks  averred  in  l.^QJ.  the  world  has 
come  to  realize  that  seme  other  source  of  fertilizers  mu<  • 
sought  for,  if  its  food  supply  is  to  remain  assured.  The  essential 
requirement  of  a  fertilizer  is  that  it  shall  contain  nitrogen,  in  a 
form  which  ear,  readily  be  absorbed  by  plants,  tin,  condition  is 
fulfilled  very  well  by  nitrates.  Now  all  around  us,  constituting 
the  very  atmosphere  we  breathe  are  present  the  essential  com- 
ponents of  nitric  acid,  and  it  is  therefore  not  surprising  that  the 
old  experiment  of  Cavendish  has  again  been  brought  to  light  and 
the  question  has  arisen  how  the  fixation  of  atmospheric  nitrogen 
may  be  performed  on  a  commercial   scale? 

Lack  of  space  will  not  permit  us  to  review  the  preliminary 
work  of  different  experimenters  in  Germany  and  England  who 
during  the  years  1897  to  [904,  sought  to  solve  the  problem.' 
Their  experiments,  although  they  did  not  result  successfully 
from  a  commercial  point  of  view,  led  to  the  conclusion  that  the 
main  reaction  in  the  electric  arc  is  the  formation  of  nitric  oxide 
1  "i  ding  to  the  equation, 

N=  +  O,  a  2X0. 
the  amount  of  NO  increasing  with  the  temperature  and  depend- 
ing at   constant   temperature   on   the   concentrations   of   the   com 
ling   to   the    Mass   Law.        It    was  also   show,,    by 
proportion  of  air  converted   into  nitric  oxide   is 

M-  and  even  at  2( C,  ,.  amounts  p,  only  two 

■■   volume. 

Th<  'US    thus    prepared     the     way     for    the     first 

commercial  process,  that  devi  ed  C    Birkeland  and  Eyde  in  1904. 


I  hey     use    a    S.(HH)    volt    alternating    current    arc    between    waler- 

led    copper   electrodes,   and    h\    means   of   a    magnetic    field   at 

right  angles  to  the  latter,  the  arc  is  spread  out  into  a  disc  over  _' 
meters  in  diameter,  thus  causing  almost  the  whob-  volume  ol  ait 

in  the  furnace  to  be  raised  instantaneously  to  a  very  high  tem- 
perature. Owing  to  the  circulation  of  air  through  the  furnace, 
the  nitric  oxide  formed  then'  is  cooled  before  it  has  a  chance  lo 
dissociate,  and  combines,  at  01k)  C,  with  oxygen  to  form  the 
higher  oxide,  NO*.  This  is  passed  through  a  series  of  towers 
washed  with  water  and  gives  a  50  per  cent  nitric  acid,  which  is 
then  saturated  with  lime  and  converted  into  a  basic  nitrate  useful 
as  a  fertilizer.  The  furnaces  used  by  Birkeland  and  Eyde  are 
each  of  500  kilo-watt  capacity,  and  while  in  their  original  plant  at 
Xottoddcn.  Norway,  only  1,500  kilo  v,.m-  were  used;  ibis  has 
since  been  increased  to  40,000  k.  w.  The  yield  is  7t)  83  grams 
pure  nitric  acid  per  kilo-watt  hour,  which  corresponds  to  500-600 
kilograms  per  k.  w.  year,  and  the  inventors  claim  that  this  figure 
can  be  considerably  increased.  It  may,  however,  be  stated  in 
tins  connection  that  the  mam  reason  for  the  success  of  this  pro 
ces,  is  the  fact  that  power  in  Norwaj  e.m  be  obtained  at  the  ex- 
tremely low  price  of  approximately  $5.00  per  h.  p  year,  a  figure 
which  is  probably  much  lower  than  that  quoted  in  other  coun 
tries. 

Simultaneously   with   the    Birkeland-Eyde   process   there   has 

been  developed  another  one  by  the  Badische  Anilm  and  Soda 
Fabrik.  "They  employ  an  arc  in  a  long  tube  through  which  air 
passed  in  a  whirling  motion  Since  1907  thej  have  operated 
an  experimental  plant  of  2,000  h.  p.,  and  arc  now  planning  the 
erection  of  a  large  120,000  h.  p    plant." 

The  problem  of  the  fixation  id'  atmospheric  nitrogen  has 
al-o  been  solved  in  a  totally  different  manner.  A  f,  u  years  ago 
the  search  for  a  commercial  method  of  producing  cyanide  of 
pota  -111111  led  Drs.  Frank  .and  Caro  to  the  discovery  that  when 
nitrogen  is  passed  over  calcium  carbide  at  a  high  temperature 
such  as  that  of  the  electric  furnace,  there  is  produced  a  com- 
pound  having   the    formula   Ca   C.\\.  and   known   as   cyanamide. 

1  Ins  substance  is  capable  of  yielding  a  large  number  of  interest- 
ing derivations  by  treatment  with  suitable  reagent-;  thus  by 
meltnig  with  certain  fluxes  it  yields  potassium  and  sodium  cyan- 
"'''"•  b)  the  action  of  -team  it  gives  off  ammonia  which  may  be 
converted  int.,  ammonium  sulphate,  and  it  has  also  found  applica- 
tion in  the  organic  dye  industry  as  well  as  in  the  tempering  and 
hardening  of  steel.  But  its  most  important  use  has  been  found  to 
be    a-    a     fertilizer.       Investigation,    by     Dr.     Hall    at    Rotham- 

have  shown  that  as  a  manure  it  is  equal  to  nitre  or  any 
of  the  artificial  fertilizers.  It  is.  moreover,  cheaper  than  the 
bi  ii  nitrate  produced  by  Birkeland  and  Eyde.  According  to 
Dr.  Frank,  "to  replace  the  present  consumption  of  Chili  nitrate 
by  cyanamide  would  require  something  like  800,000  h.  p.,  and 
works  are  springing  up  all  over  the  world  to  produce  it  wherever 

power  is  abundant  and  cheap."  The  original  works  of 
frank  and  Caro  at  Piano  d'Orte,  in  Italy,  are  being  extended  at 
the  present  time  to  an  output  of  111.11011  tons  and  numerous  plants 
are  installed  or  being  contemplated  in  various  European  coun- 
tries a-  well  as  in  America.  The  United  Slate-,  Cyanamide 
Company  is  erecting  a  5,000  to  6,000  tons  works,  at'  Niagara 
Falls.  Ontario,  and  will  shortly  build  another  installation  in  Tcn- 

While  important  progress  has  thus  been  made  in  processes 
tor  the  utilization  of  atmospheric  nitrogen,  electrical  methods 
have  also  been  invading  a  field  in  which  at  fust  there  seemed  to 
be  little  probability  of  their  gaining  a  foothold.  But  the  cheap. 
efficient  manner  in  which  electrical  energy  can  be  applied  instead 
of  coal  in  many  branches  of  the  iron  and  steel  industry  has 
caused  the  new  methods  to  become  an  important  factor  even 
here.  During  the  later  part  of  the  nineteenth  century  im- 
mense strides  had  been  made  in  both  the  theory  and  practice  of 
iron  smelting.  The  conditions  governing  the  nature  of  the  pro- 
duct obtained  in  the  blast-furnaces  were  investigated  thoroughly  ; 
so  that  the  iron  metallurgist  could  produce  an  iron  of  any  desired 
quality.  Similar  progress  had  been  made  in  the  manufacture  of 
steel.     But  the  scarcity  of  coal  in  many  places  where  both  ore  and 
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cheap  power  are  available  caused  many  persons  to  consider  the 
advisibility  of  using  electricity  to  do  the  work  ordinarily  per- 
formed by  coal.  The  report  of  the  Canadian  Commission  has 
been  long  enough  before  the  public  for  all  to  become  fairly  fa- 
miliar with  its  contents,  and  a  great  many  Canadians  have  come 
to  realize  the  immense  possibilities  of  electro-thermic  processes 
in  this  country.  However,  the  time  seems  hardly  ripe  for  an  ex- 
tensive development  of  electrical  iron  smelting,  and  we  cannot 
do  better  than  quote,  in  this  connection,  the  opinion  of  Mr.  J. 
Harden,  a  noted  metallurgist.  After  comparing  the  two  pro- 
cesses for  reduction  of  iron  ore,  he  concludes  that  "where  con- 
ditions are  the  same  in  both  cases,  as  to  the  class  of  ore,  amount 
of  labor,  and  class  of  fuel  available,  the  electric  smelting  furnace 
requires  an  expenditure  of  $9.70  per  ton  of  produced  iron,  while 
the  blast  furnace  requires  only  $6.84  or  $2.86  less  per  ton  of  iron." 
He  then  reviews  the  difficulties  which  have  occurred  in  the  vari- 
ous types  of  electric  furnaces,  and  makes  the  following  note- 
worthy remarks : — 

"It  is  certainly  not  our  intention  to  stamp  the  electric  smelting 
furnace  as  a  hopeless  impossiblity— far  from  it ;  but  it  is  only  in- 
tended to  state  things  as  they  are  at  the  present,  and  keep  some 
of  those  optimists  a  little  nearer  the  earth  who  dream  that  the 
days  of  the  good  old  blast  furnace  are  doomed,  and  must  give 
way  to  the  more  modern  electric  smelting.  We  certainly  believe 
that  the  smelting  furnace  is  capable  of  attaining  perfection,  like 
everything  new,  but  all  improvements  must  go  steadily  forward, 
not  in  leaps  and  bounds,  as  the  effects  of  undue  rashness  are  only 
leading  us  astray."  His  conclusion  is  that  electric  smelting  would 
be  justifiable  only  in  such  regions  as  India  or  Western  States  of 
U.  S.  A.,  where  there  is  practically  no  coke,  while  there  are  large 
deposits  of  cheap  ores  and  abundant  water -power.  The  carbon 
required  for  the  chemical  reduction  could  be  obtained  by  con- 
verting wood  and  forest  waste  (  which  may  be  had  there  in  large 
quantities)  into  charcoal. 

While  the  success  of  electric  smelting  is  thus  still  a  proba- 
bility, the  production  of  steel  in  the  electric  furnace  has  become 
an  established  process.  The  first  steps  in  t hi-  direction  were 
made  by  the  carbide  and  aluminum  producers  at  a  time  when 
an  overproduction  of  these  products  on  the  European  market 
threatened  many  electro-chemical  installations  with  absolute 
ruin.  Naturally,  the  products  initially  turned  out  were  more  or 
less  novelties,  like  the  ferro-alloys.  A  gradual  education  of  the 
steel  consumers  has,  however,  not  only  led  to  a  greatly  increasing 
demand  for  such  special  alloys,  but  has  also  encouraged  the 
electro-chemical  manufacturers  to  enter  upon  the  production  and 
refining  of  steel.  Here  the  electrical  processes  possess  un- 
doubtedly superior  advantages,  both  from  the  point  of  view  of 
efficiency  and  of  ability  in  controlling  the  quality  of  product; 
and  when  Mr.  Chas.  M.  Schwab  states  that  in  his  opinion  the 
near  future  will  see  the  electric  steel  furnace  an  essential  part  of 
all  existing1  steel  plants,  it  is  evident  that  the  advantageous  re- 
sults to  be  obtained  by  using  the  new  process  have  been  per- 
ceived by  the  most  important  steel  producers. 

Out  of  the  large  number  of  new  developments  that  have  oc- 
curred in  this  industry  within  the  last  couple  of  years,  two  are 
especially  worth  noticing.  One  of  these  is  the  Lash  steel  pro- 
cess, the  object  of  which  is  to  make  any  desired  steel  by  properly 
mixing  ore,  cast  iron  and  carbon  and  then  subjecting  the  mix- 
ture to  heat.  "The  essential  features  in  the  process  seem  to  be 
the  fine  state  of  division  of  the  constituents  of  the  mixture,  their 
intimate  association,  and  the  use  of  iron  containing  metalloids  in 
considerable  quantities." 

The  other  great  development  has  been  the  Roechling-Rod- 
enhauser  modified  induction  furnace.  The  ordinary  induc- 
tion furnace  is  in  reality  a  transformer  in  which  the  secondary  is 
constituted  by  a  ring  of  molten  metal.  Owing  to  the  high  tem- 
perature of  the  latter,  careful  heat  insulation  has  been  found 
necessary  from  both  the  primary  and  magnetic  iron  core.  The 
result  has  been  a  considerable  magnetic  stray  flux  and  conse- 
quently a  low  power-factor.  Attempts  have  been  made  to 
reduce  this  defect  by  lowering  the  frequency  of  the  alternating 
current  generators,  and  frequencies  as  low  as  IS  have  been  used. 


But  the  most  recent  innovation  due  to  Messrs.  H.  Roechling 
and  Rodenhauser  of  the  Roechling  iron  and  steel  works  in  Voel- 
kingen,  Germany,  consists  in  having  an  additional  secondary- 
coil  connected  with  metal  plates  which  are  separated  from  the 
molten  bath  by  a  refractory  electrolytic  conductor  of  the  same 
kind  as  used  in  the  Nernst  lamp,  so  that  the  metal  is  heated  not 
only  by  induction  currents  but  also  by  currents  passing  through 
it  between  the  electrode  plates.  Single-phase  current  was  origi 
nally  used  in  this  furnace,  but  more  recently  three-phase  cur- 
rent has  been  used  successfully,  and  it  has  been  found  possi- 
ble to  operate  such  furnaces  economically  with  alternating  cur- 
rent of  ordinary  frequency,  so  that  the  necessity  of  building 
special  and  expensive  generators  is  thereby  obviated.  The  princi- 
pal use  for  this  type  of  furnace  is  in  further  refining  the  steel 
after  it  is  blown  in  the  converter,  the  additional  cost  of  electric 
refining  being  more  than  compensated  by  the  greater  density  and 
homogeneity  of  the  product.  It  is  also  interesting  news  that  by 
this  method  more  than  1,000  tons  of  steel  rails  have  been  made 
and  sold  by  the  above  iron  works  to  German  railroads. 

Not  only  in  the  electro-metallurgy  of  iron  and  steel  but  also 
in  other  fields  of  electro-chemistry  there  have  been  many  signal 
advances.  Acheson's  deflocculated  graphite  and  Potter's  "Monox" 
form  the  latest  additions  to  the  already  large  number  of  electric 
furnace  products.  The  former  of  these  is  the  result  of  Mr. 
Acheson's  discovery  that  fine  pure  graphite  (which  he  suc- 
ceeded in  producing  during  1906)  when  digested  with  water  con- 
taining a  trace  of  tannin  becomes  capable  of  remaining  suspended 
in  the  water  for  an  indefinitely  long  time,  forming  as  it  were 
a  colloidal  solution.  In  this  condition,  the  graphite  is  designated 
by  its  inventor  as  "deflocculated,"  and  the  aqueous  suspension  has 
the  singular  property  of  being  an  excellent  lubricant.  When 
added  to  oil,  deflocculated  graphite  reduces  its  co-efficient  of  fric- 
tion considerably.  It  therefore  seems  as  if  it  will  obtain  impor- 
tant  commercial   application 

Dr.  Henry  Noel  Potter  has  obtained  silicon  monoxide  by 
reducing  silica  at  the  temperature  of  the  electric  arc  either  by 
silicon  or  coke.  The  temperature  thus  produced  which  has  the 
formula  SiO  (analogous  to  CO),  has  been  called  "monox"  by  its 
inventor.  In  the  air,  it  burns  very  readily  to  silica  and  this 
explains  why  it  has  not  been  obtained  under  the  conditions  exist- 
ing in  the  carborundum  furnace.  In  the  furnace  designed  by 
Dr.  Potter  a  mixture  of  sand  and  coke,  or  carborundum  fire  sand. 
is  subjected  to  the  action  of  an  electric  arc  between  two  hori- 
zontal electrodes  which  are  covered  by  the  charge.  As  soon  as 
the  reaction  begins,  the  monox  vapor  produced  blows  a  funnel- 
shaped  hole  through  the  charge  and  is  then  chilled  by  contact 
with  the  walls  of  a  large  enclosed  drum  which  covers  the  top  of 
the  charge.  As  this  drum  is  practically  free  from  air,  the  vapor 
does  not  burn  hut  is  condensed  as  a  deposit  on  the  walls  of  the 
container.  The  solid  monox  is  a  fine,  opaque,  light-brown  pow- 
der which  possesses  many  interesting  properties.  It  has  been 
found  to  be  a  valuable  pigment  in  certain  oil  paints,  in  particular 
paints  for  brick-work  anil  paints  for  protecting  structural  iron 
from  rusting.  It  is  also  a  good  addition  to  black  printing  inks; 
and  the  probabilities  are  that  many  other  uses  will  be  found 
for  it. 

This  completes  our  brief  survey  of  some  of  the  recent  ad- 
vances in  electro-chemistry  and  electro  metallurgy.  A  gre.it 
many  things  have  necessarily  been  omitted  ;  such  as  the  work  done 
by  Edison  and  others  on  the  iron-nickel  accumulator;  the 
electrolytic  refining  of  lead,  silver,  and  gold;  the  production  of 
caustic  soda  and  chlorine  in  the  Townsend  cell ;  the  aluminum 
rectifier,  and  numerous  other  topics.  But  perhaps  even  the 
above  few  remarks  may  serve  to  show  that  not  only  has  the 
development  of  electro-chemistry  in  recent  years  taken  place  in 
many  directions  that  even  the  most  imaginative  scientists  of 
twenty  years  ago  did  not  foresee,  but  also  the  future  will  prob- 
ably see  more  and  more  of  the  ordinary  chemical  and  metallur- 
gical operations  replaced  by  the  electro-chemical  processes.  Espe- 
cially will  this  be  so  for  our  own  province,  where,  as  well-known, 
hydro-electric  power  is  readily  available,  and  there  is  an  abun- 
dance of  the  choicest  raw  materials. 
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PUBLICITY  AS  TO  EARNINGS. 
By    W.    J.    Grambs. 

As  a  rule  a  company  will  not  publish  the  fact  that  it  is 
losing  money,  and  if  it  does,  it  receives  very  little  sympathy 
on  account  of  that  fact  from  the  public.  If  the  central  station 
publishes  an  annual  financial  statement  and  in  such  state- 
ment shows  that  it  has  made  due  provision  for  future  renewals 
and  maintenance  and  perhaps  set  aside  other  sums  for  neces 
sary  extensions,  and  in  this  way  takes  the  public  into  its  con- 
fidence, a  meat  many  of  the  erroneous  impressions  which  are 
now  entertained  by  the  public  in  regard  to  the  larger  profits 
made  by  public  utility  corporations  might  be  removed.  In 
states  where  public  service  commissions  have  been  created, 
all  of  this  information  has  been  made  public  and  is  available, 
and  the  public  is  being  educated  to  the  fact  that  public  utility 
companies  are,  in  many  cases,  and  particularly  in  the  small 
towns,  losing  money,  and  that  such  companies  as  are  get- 
ting a  fair  return  on  their  investment  are  rather  few  and 
far  between.  A  great  deal  of  the  municipal  ownership  agita- 
tion will  be  quieted  and  cities  and  towns  will  hesitate  to  em- 
bark in  such  enterprises  when  they  realize  that  it  is  a  grav( 
question  whether  the  municipality  can  show  net  earnings 
where   a   private   company    has   failed. 

A  recent  issue  of  a  service  journal  commented  on  the  cour- 
age displayed  by  the  Kansas  City  Railway  and  Light  Com 
pany  in  publishing  in  an  annual  report  to  its  stockholders  a 
statement  from  chartered  accountants  that,  in  their  opinion, 
the  allowance  from  income  tor  accruing  renewals  and  depre 
ciation  was  not  adequate  for  the  maintenance  of  the  property 
over  a  series  of  years.  It  appeared  that  the  company  set 
aside  $829,000  during  the  first  years  ending  May  ::ist.  1908, 
toward  charges  of  the  nature  stilted,  but  alter  allowing  for  the 
fact  that  during  a  great  part  of  this  period  the  property  had 
been  in  process  of  reconstruction,  this  amount  was  not.  the  ac 
countants  thought,  sufficient. 

Too  little  regarding  the  accounts  and  earnings  of  electric 
properties  has  been  made  public  in  the  past.  This  is  partly 
due  to  ignorance  concerning  the  true  cost  id'  service,  and 
partly  because  of  a  failure  by  those  who  know  the  facts  to 
make  them  public.  Accounts  that  are  made  public  should 
come  as  near  the  truth  as  is  possible  for  them  to  be  made. 
If  companies  declare  dividends  without  a  statement  that  they 
were  not  earned  if  account  is  taken  of  the  accruing  need  of 
provisions  for  renewals  and  maintenance,  if  such  is  the  tact, 
the  public  assumes  with  justification  but  without  knowledge, 
that    the    profits   divided    were   earned. 

Publicity  respecting  existing  and  probable  requirements 
for  maintenance  places  a  company  in  a  light  before  munici- 
pal and  state  regulating  bodies  which  it  can  secure  in  no  other 
way  Public  authorities  will  reach  the  point  eventually  where 
they  will  recognize  the  right  of  utility  corporations  to  a  return 
on  the  investment  reasonably  made  in  the  property.  If  they 
do  not  recognize  that  right,  of  their  own  volition,  the  courts. 
In  the  end,  will  force  them  to  do  so  as  a  matter  of  justice  to 
the  security-holders  whose  funds  have  been  invested  in  the 
enterprise.  If  the  existing  rates  will  not  permit  such  return 
the  rates  will  have  to  be  amended  in  order  to  bring  about  the 
desired  results. 

Appeals  to  civic  pride  and  loyalty,  the  company  co-oper- 
ating with  local  commercial  bodies,  are  indirect  forms  of 
publicity.  Carefully  prepared  statements  for  publication. 
showing  the  growth  of  the  company's  business  as  an  index  of 
the  towns  growth  compared  with  other  towns,  all  help  to 
mould     public  opinion  and  appeal  to  civic  pride. 

The  companies  engaged  in  furnishing  public  service  must, 
in  their  own  interest,  strive  more  and  more  to  give  good  ser- 
vice at  fair  rates.     The  time  has  gone  by  when  extortionate 
!  and  wretched  service  will   promote  the  interests  of  the 
corporation.      Good    service,    fair    rates,    courteous    treatment 


and    publicity    will    win   out    in   the   long    rim.      He   who   serves 
the  public  best  serves  his  company  best. 

Patience,  a  spirit  of  conciliation  and  a  real  desire  to  in- 
crease facilities  and  reduce  charges  as  rapidly  as  consistent 
with  sound  management .  will  ultimately  bring  their  rewards 
in  the  form  of  increased  earnings  and  larger  dividends.  And 
when  the  public  in  any  community  begins  to  see  that  notwith- 
standing the  howling  of  demagogues  and  agitators,  it  is  being 
fairly  treated  by  the  corporations,  its  objections  to  large  and 
increasing  returns  upon  Invested  capital  will  gradually  disap- 
pear. 

Public  sentiment  must  lie  cultivated;  the  one  great  need 
is  popular  education  along  sound  economic  lines.  We  cannot 
afford  to  leave  the  exploitation  ol  vital  economic  principles  to 
the  visionary,  or  the  doctrinaire,  on  the  one  hand,  or  to  the 
irresponsible  politician  or  selfish  agitator  on  the  other.  A  teal 
campaign  of  education  is  what  is  needed,  a  broad,  compre- 
hensive, intelligent,  persistent,  aggressive  and  well-directed 
campaign  of  publicity,  which  shall  leave  nothing  in  reason  un- 
done to  spread  sound  economic  doctrines. 

In  regard  to  self  interest,  having  in  mind  tin'  rights  of  all, 
let  it  be  devoted  to  the  fundamental  proposition  that  all  mem 
hers  ot  the  community  are  bound  together  in  such  intimacy. 
of  relation  that  no  member  can  ruthlessly  injure  another  with- 
out ultimately  feeling  the  recoil  upon  himself.  "Live  and  let 
live"   should   he   the   motto. 


u   paper  read   at   meeting  of  Northwest   Electric,  Light 
and    Powei    Association.    Portland,    December    IS,    I 


PROFIT    SHARING    ON    THE    SPOKANE    AND    INLAND    EM- 
PIRE   RAILROAD. 

Jay  P.  Graves,  president  of  the  Spokane  and  Inland  Em- 
pire Electric  Railroad  Company,  operating  interurban  lines  in 
Washington  and  Idaho  and  power  plants  in  and  near  Spokane, 
has  addressed  a  letter  to  the  officers  and  employes  of  the 
entire  system,  setting  forth  a  plan  by  which  they  may  be- 
come stockholders  and  share  in  the  company's  profits.  The 
letter  follows: 

"A  number  of  corporations  in  the  United  States,  have, 
during  the  last  tew  years,  adopted  plans  whereby  their  em- 
ployes were  afforded  opportunities  for  acquiring  their  stock  or 
securities  on  sate  an. I  easy  terms,  believing  that  thereby  em- 
ployei  and  employe  were  brought  closer  together  to  their  mu- 
tual  benefit. 

■  lii  v  ing  thoroughly  in  tiie  principle,  and  desiring  to  bring 
about  and  maintain  between  this  company  and  its  employes  a 
community  of  interest  and  consequently  g I  feeling,  the  com- 
pany lias  arranged  with  the  Union  Trust  Company  of  Spo- 
kane to  supply  to  any  officer  or  employi  "i  the  company  shares 
of  its  preferred  rights  or  preferred  stock  at  the  going  mar- 
ket price,  plus  an  interest  which  may  have  accrued  on  the 
purchase  price  between  the  time  id'  purchase  by  the  Trust 
Company  and  its  sale,  and  a  commission  of  5  per  cent  on  the 
amount  purchased.  No  profit  is  made  by  the  Trust  Company 
i  scept  tlie  commission,  it  purchasing  the  stock  in  the  mar- 
ket and   selling  it   to   the   purchaser  at    'est. 

"Easy  terms  will  be  ma  fe,  the  purchaser  paying  not  less 
than  la  per  cent  of  the  purchase  price  in  cash,  and  deferred 
payments  being  arranged  to  suit  the  purchaser,  provided  that 
not  longer  than  five  years'  time  will  be  allowed,  the  deferred 
payments    bearing   interest   at    5    per    cent    per    annum. 

"In  ease  tin-  purchaser  becomes  sick  or  disabled,  leaves 
the  service  of  the  company,  is  discharged,  or  dies  before  the 
stock  is  paid  for,  the  Union  Trust  Company  will,  if  requested 
to  do  so,  cancel  the  contract  and  repay  to  the  purchaser,  or 
in  case  of  death,  to  his  heirs,  all  sums  paid  on  account  of  the 
purchase  price.  After  the  purchase  is  completed,  the  company 
will,  in  any  of  the  events  above  stated,  take  the  stock  off  the 
hands  of  the  purchaser,  or  his  heirs  at  the  price  paid  for  same, 
plus  five  per  cent  per  annum  interest  and  less  any  dividends 
on  the  shares  that  may  have  been   paid. 

"Tlie  par  value  of  the  shares  is  Sum.  the  selling  price  by 
the  Trust  Company  to  he  the  cost  plus  commission  and  interest. 
Holders  are  entitled  to  dividends  at  the  rate  of  5  per  cent  per 
annum  before  dividends  are  payable  to  holders  of  the  com- 
mon stock.  Above  5  per  cent,  up  to  7  per  cent  the  two  stocks 
share  equally  in  dividends.  Tlie  shares  are  redeemable  at  any 
time  by  the  company  upon  the  payment  of  $135  a  share  and  ac- 
crued dividends.  Owing  to  the  recent  financial  depression,  it  is 
believed  that  the  shares  can  now  he  purchased  for  less  than 
par." 


February  6.   1909] 
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CURRENT  COMMENT 


A  glass  telephone  mouthpiece  that  can  be  taken  off  for 
cleaning  or  boiling  has  been  devised  to  obviate  unsanitary 
conditions. 

Tungsten  lamps  for  electric  signs  are  now  available  as  a 
four  candle  power  5  watt  lamp,  operated  on  a  ten  volt  circuit 
supplied  by  a  small  ten  volt  transformer  mounted  near  the 
sign. 

A  bill  to  fix  rates  for  electricity  has  been  introduced  in 
the  California  Legislature  by  Senator  Miller.  Telephone  rates 
are  also  limited  by  the  bill  so  as  to  give  a  minimum  return  on 
the  investment. 

The  highest  European  voltage  in  transmission  lines  is 
that  of  the  Sociedad  Hydroelectrica  Espanola  Molinar  in  Spain, 
which  is  being  built  for  a  potential  of  66.000  volts  and  will 
transmit  25,000  kilowatts  150  miles  to  Madrid. 

A  medal  for  the  wireless  operator  of  the  White  Star  liner 
Republic,  .lack  Binns,  has  been  awarded  by  the  French  gov- 
ernment because  he  staid  at  his  post  when  the  Republic  was 
rammed  by  the  Florida  off  Xantucket  recently 


specially  applicable  to  nitrification  of  atmospheric  air.  The 
device  consists  essentially  in  a  new  system  of  deflagration  in 
a  suitable  recipient,  allowing  entrance  and  exit  of  gas,  made 
of  unattackable  metal  or  fire-bricks,  with  or  without  glass 
windows,  of  any  shape,  but  preferably  flat. 

Increase  in  Japanese  water-works  systems  has  created  a 
large  demand  for  pipe.  In  order  to  foster  home  industries, 
the  Japanese  government  has  placed  a  duty  of  30  per  cent  ad 
valorem  upon  pipes  and  tubes,  the  duties  being  calculated  on 
the  actual  cost  of  the  articles  at  the  place  of  purchase,  pro- 
duction, or  fabrication,  with  the  addition  of  the  cost  of 
insurance  and  transportation  from  the  place  of  purchase, 
production,  or  fabrication,  to  the  port  of  discharge,  as  well  as 
commissions,  if  any  exist.  The  conventional  rate,  which  is 
enjoyed  also  by  American  exporters,  is  10  per  cent  ad  valorem. 
The  tariff  duties  therefore  being  equal,  it  should  be  possible 
for  the  manufacturer  of  light,  strong  pipe  in  America,  which 
does  not  eat  up  the  profits  in  transportation  and  which  is 
sought  by  the  Japanese,  to  compete  most  successfully  with 
the  European  producer,  though  such  efforts  will  prove  futile 
unless  he  follows  the  plan  adopted  by  his  competitors — per- 
sonal representation. 


Electrocution  of  ants  has  been  found  to  be  the  only 
effective  means  of  ridding  the  residences  and  gardens  of 
Panama  of  these  pests.  A.nj  area  surrounded  with  wire  carry- 
ing a  moderate  electric  currenl  may  lie  thus  protected. 

Wages  of  Westmghou-se  employees  have  been  restored  to 
the  scale  existing  in  March,  1  ;> n s .  The  cut  had  been  made  by 
William  Donner  when  he  temporarily  assumed  charge  of  the 
business  of  the  Westinghouse  Electric  and  Manufacturing  Co. 
When  tli  urge  Westinghouse  resumed  control  b<'  ordered  that 
the  previous  wage  scale  be  restored. 

A  Museum  of  Safety  and  Sanitation  has  been  organized 
to  prevent  the  enormous  loss  of  life  and  limb  in  America. 
Safety  devices  for  dangerous  machines  and  preventative 
methods  for  combating  disease  will  be  exhibited  at  the  offices 
iri  the  United  Engineering  Societies  building  in  New  York 
City.    Mr.  Frank  A.  Vanderlip  has  accepted  the  treasurership. 

The  water  power  of  the  United  States  aggregates  5.250,000 
horse-power  in  use.  according  to  the  estimate  of  the  National 
Conservation  Commission;  the  amount  running  over  govern- 
ment dams  and  not  used  is  1,400,000  horse-power,  and  the 
amount  reasonably  available  not  only  equals  the  entire  me- 
chanical power  now  in  use  but  is  enough  to  operate  every 
industry  in  this  country. 

The  scrap  heap  of  the  Philadelphia  Rapid  Transit  Co.  is 
the  basis  of  a  big  saving.  Old  bolts  are  re-threaded  or  cut 
down  to  stock  sizes  and  other  worn  parts  are  worked  over. 
All  brass  journals,  check  plates,  car  trimmings,  bolts  and 
carbon  brushes  must  be  returned  before  new  ones  will  be 
issued.  Carbon  brushes  are  given  a  new  lease  on  life  by 
being  cut  down  for  smaller  motors 

A  new  type  of  induction  furnace  has  been  patented  in 
Fiance  by  Mr.  Frick.  The  object  of  the  invention  is  to  de- 
crease, by  aid  of  a  special  arrangement  of  the  primary  coil. 
I  he  field  of  dispersion  of  this  coil,  and  the  self-induction 
voltage  caused  by  the  latter,  so  that  the  power  factor  of  the 
feeding-circuit  can  attain  a  more  advantageous  degree  than  in 
existing  furnaces.  Another  high-voltage  furnace  has  also  been 
patented    in    the    same    country    by    Messrs.    Limb    &    Lewis, 


A  novel  magnetic  ore  separator  is  being  used  in  Sweden 
to  concentrate  32  per  cent  iron  to  62  per  cent  iron  vie.  It 
consists  of  a  short  conical  drum  of  non-magnetic  material 
revolving  on  a  horizontal  axis,  and  provided  inside  with  a 
number  of  pieces  of  iron  separated  from  one  another  by 
cement.  Outside1  the  drum  and  under  it  are  three  electro- 
magnets, taking,  in  all,  10  amperes  at  110  volts,  and  connected 
so  that  the  two  outer  ones  are  of  like  polarity.  As  the  pieces 
of  iron  and  the  drum  approach  the  magnets,  they  become 
magnetized  and  attract  the  iron  of  the  finely-divided  ore  fed 
into  the  drum.  This  attracted  ore  is  carried  round  a  certain 
distance,  and  then  falls  off  automatically  on  to  a  sheet  of 
metal  projecting  into  the  drum.  From  this  it  is  washed  off 
on  to  an  endless  conveyor  belt  by  a  stream  of  water.  This 
belt  is  provided  with  thin  iron  strips,  which  also  becomes 
magnetized  whilst  in  the  neighborhood  of  the  magnets,  and 
so  keep  the  ore  from  falling  off  again.  After  the  belt  leaves 
the  drum  the  ore  is  washed  off  by  means  of  more  water  into 
a  receptacle.  The  non-magnetic  portion  of  the  ore  gradually 
falls  out  of  the  end  of  the  conical  drum  as  it  rotates. 

Wireless  operators  on  the  Pacific  Coast  are  vying  with 
each  other  in  an  effort  to  break  the  transcontinental  wireless 
record.  The  strongest  rivalry  for  this  hon^r  has  developed 
between  the  operator  at  Point  Lomas  in  southern  California 
and  the  corps  of  operators  employed  in  the  Russian  Hill  sta- 
tion of  the  United  Wireless  Company  in  San  Francisco.  Thus 
far  the  local  station  has  achieved  two  notable  victories 
having  established  regular  wireless  communication  between 
this  Coast  and  Honolulu  and  in  having  caught  brief 
messages  from  a  lonely  isle  in  the  Japanese  Empire.  Since 
it.  is  more  difficult  to  transmit  aerial  messages  over  land, 
the  greatest  achievement  will  be  in  the  establishment  of 
communication  with  Pensacola.  The  race  for  Pensacola 
through  the  air  began  on  January  7.  when  the  operator  at 
Point  Loma  requested  that  all  other  Coast  stations  "keep  off" 
the  line  until  Pensacola  was  "found."  This  message  only 
served  tp  stimulate  interest  in  the  race,  and  as  the  word  was 
passed  along  from  station  to  station,  the  operators  decided  to 
"get"  Pensacola.  and  as  a  result  there  have  been  many  at- 
tempts made  to  bridge  the  transcontinental  gap.  Enthusiastic 
and  ambitious  young  operators  assert  that  the  feat  can  be 
performed. 
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pacific  Lumberman,  contractor  and  Electrician 


Notwithstanding  the  enormous  amount  of  electri- 
cal energy   developed  by  the  abundant  water  powers 
of  the  Pacific  Coast,  the  demand  for 
A  Possible  electrical    power   has     always     been 

Power  greater  than  the  supply.     Thus  it  is 

Consumer  tnat  part  Qf  t|le  pOVVer  generated  by 

the  Great  Western  Power  Company  in  California  has 
been  purchased  outright  by  the  Pacific  Gas  and  Elec- 
tric Company,  whose  great  output  is  yet  insufficient 
to  supply  the  needs  of  its  distributing  system.  Thereby 
the  Great  Western  Power  Company  is  also  spared  the 
expense  of  building  a  costly  distributing  system  of 
its  own.  Because  of  the  same  fact  there  is  compara- 
tively little  active  solicitation  by  electric  companies 
for  new  business  in  competition  with  other  forms  of 
energy  fur  power  and  light. 

With  the  completion  of  the  many  contemplated 
western  power  developments,  these  conditions  can  be 
maintained  but  a  short  time  at  best  and  central  sta- 
tion  managers  will  soon  be  on  the  lookout  for  new  con- 
sumers of  their  product.  In  line  with  the  experience  of 
other  localities  one  of  the  most  satisfactory  means 
of  utilizing  electric  current  is  that  in  the  manufacture 
of  compounds  that  require  the  intense  heat  of  an 
electric  furnace.  Quite  a  cluster  of  such  industries 
have  gathered  around   Niagara   Falls   in  this  country. 
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noted  several  times  in  these  columns  the  experiments 
in  the  electric  smelting  of  iron  ore  in  Shasta  County, 
Califronia,  are  meeting  with  success  and  will  be  the 
probable  basis  of  the  industrial  advancement  of  the 
West,  heretofore  retarded  by  the  lack  of  cheap  iron. 
With  its  great  wealth  of  natural  resources  as  a  supply 
for  raw  material,  and  its  wonderful  water  powers  the 
West  offers  peculiar  inducements  for  the  establishment 
of    electro-chemical    and    electro-metallurgical    works. 


Specifications 
For  Copper 
Wire 


A  French  investigator  has  recently  completed  an 
exhaustive  series  of  experiments  on  the  conductivity 
of  alloys  in  an  attempt  to  find  some 
metal  of  a  lower  resistance  than  those 
hitherto  employed  for  electrical  pur- 
poses. He  finally  came  to  the  con- 
clusion that  his  quest  was  hopeless  and  that  all  that 
could  be  expected  was  to  improve  the  physical  and 
chemical  properties  of  known  conductors  so  as  to 
give  the  least  loss  of  conductivity. 

For  commercial  work  there  are  two  additional  fac- 
tors of  equal  importance  to  be  considered,  that  of 
strength  and  that  of  cost.  For  without  strength  a 
good  conductor  is  of  little  use,  and  without  cheapness 
neither  low  resistance  nor  great  strength  are  econom- 
ically available.  Thus  silver  has  a  lower  resistance 
and  a  greater  tensile  strength  than  annealed  copper, 
but  its  cost  is  main-  times  greater.  Therefore,  every- 
thing considered,  either  copper  or  aluminum  are  now 
accepted  as  the  best  conductors. 

Investigation  has  shown  that  the  properties  of 
copper  are  almost  as  variable  as  those  of  iron.  These 
variations  are  in  a  measure  largely  due  to  the  same 
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cause,  difference  in  chemical  and  physical  conditions. 
For  copper  this  is  particularly  true  with  reference  to 
the  amount  of  cuprous-oxide  present,  which  reduces 
its  toughness  and  resistance  to  wear.  The  effect  of 
these  impurities  on  trolley  wires  are  given  in  an  able 
article  in  this  issue  by  Mr.  Carl  F.  Woods.  While 
he  deals  solely  with  trolley  wires,  these  conditions 
similarly  apply  to  all  the  varied  uses  to  which  copper 
is  put  in  electrical  industries.  These  impurities  are 
so  small  in  amount  as  to  defy  ordinary  methods  of 
chemical  analysis,  and  the  suggestion  is  accordingly 
made  that  the}'  be  found  by  a  microscopical  examina- 
tion of  thin  sections  of  the  metal.  This  method  has 
been  employed  with  marked  success  in  the  iron  and 
steel  industry  and  is  the  basis  of  specifications  of 
several  manufacturers.  Micro-chemical  examination 
of  copper  has  formed  the  subject  of  interesting  experi- 
ments and  it  is  now  high  time  that  these  results,  if 
practical,  lie  given  publicity.  It  is  quite  possible  that 
they,  too,  will  form  a  true  index  by  which  the  consumer 
may  be  sure  of  the  quality  of  the  material  which  lie  is 
purchasing. 


LITTLE  DAMAGE  IN  RENO. 
Newspaper  reports  of  the  damage  to  the  light  and  power 
plants  around  Reno,  Nevada,  by  recent  floods  were  greatly 
exaggerated.  About  120  feet  of  flume  were  carried  away  by 
a  land  slide,  necessitating  the  temporary  shut-down  of  about 
one-third  of  the  power.  This  was  quickly  remedied  and  con- 
ditions are  now  normal  in  the  system  controlled  by  F.  G. 
Baum  and  associate 


TRADE  CATALOGUES. 
The  Norman  W.  Henley  Publishing  Co.  of  New  York  City 
has  issued  a  new  catalogue  of  scientific  and  practical  books 
w:hich  will  be  sent  to  anyone  desiring  it. 

The  Blake  Signal  and  Manufacturing  Company,  of  Boston, 
Mass.,  have  issued  a  new  folder  on  their  soldering  flux,  giv- 
ing a  new  scale  of  prices  that  has  been  in  effect  since  Jan- 
uary  15,   1909. 

Tin'  Condil  Electrical  Manufacturing  Company  of  Boston 
ha  e  issued  several  interesting  bulletins  on  oil  circuit  break- 
ei     and  switches,  which  are  handled  locally  by  W.  A.  Ekberg 

ii    Sji!    Francisco. 

In  Bulletin  No,  1642,  just  issued  by  the  General  Electric 
Company,  is  described  a  new  trolley  base  designed  especially 
in  fulfill  the  requirements  resulting  from  the  increased  speed 
of  inli  rurban  cars  and  the  consequent  severe  conditions. 

In  a  folder,  No.  .1750,  just  issued  by  the  General  Electric 
C(  mpany,  is  described  the  Company  s  Improved  Type  H 
Transformer.  This  transformer  embodies  all  of  the  high 
qualities  of  the  older  types  as  well  as  various  improvements, 
resulting  from  broad  experience  in  design  and  construction. 

Pampli'et  No.  ::72s.  just  issued  by  the  General  Electric 
Company,  gives,  by  means  of  tables  and  curves,  a  brief  exhibit 
of  the  value  and  economy  of  Tungsten  Series  Street  Lamps, 
showing  the  marked  saving  over  the  carbon  and  Gem  lamps, 
and  'he  possible  gain  in  income.  It  shows  the  rate  at  which 
'he  tungsten  lamp  is  able  to  compete  with  Welsbach  gas  street 
lamps,  the  economical  life  of  the  tungsten  lamp,  the  relative 
cost  of  producing  a  candle-hour  of  light  with  the  tungsten 
as  compared  with  the  carbon  and  Gem.  and  the  candle-power 
and  life  performance  of  the  tungsten  series  lamp. 


PERSONALS. 

A.  S.  Kalenborn.  engineer  with  F.  G.  Baum  and  Company 
o:  San  Francisco,  is  at  Reno,  Nevada. 

J.  C.  Wells  of  Washington.  D.  C,  who  is  connected  with 
the  Forest  Service,  is  in  San   Francisco. 

H.  F.  Jackson,  engineer  for  the  Stanislaus  Electric 
Power  Company,  was  in  San  Francisco  this  week. 

Garnett  Young,  manager  of  the  Telephone  and  Electric 
Equipment  Company,  of  San  Francisco,  is  in  Los  Angeles. 

J.  A.  Lighthipe,  engineer  with  the  Los  Angeles  Edison 
Electric  Company,  is  expected  in  San  Francisco  this  week. 

Frank  C.  Kelsey  of  Portland,  Oregon,  has  charge  of  the 
construction  of  the  Tacoma  municipal  electric  power  plant. 

W.  H.  Graves,  president  of  the  Northwestern  Engineering 
Co.,  has  opened  offices  in  the  Wells  Fargo  building.  Portland, 
Oregon. 

Alexander  J.  Rosborough,  secretary  of  the  Yreka  Light 
and  Power  Company  of  Yreka,  California,  is  visiting  San 
Francisco. 

A.  B.  Jennings,  engineer  for  the  Jeansville  Iron  Works 
of  Hazelton.  Pa.,  has  returned  home  after  a  brief  visit  to  San 
Francisco. 

G.  IS.  Hush  of  the  San  Francisco  office  of  the  Pacific 
Telephone  and  Telegraph  Company,  spent  the  past  week  in 
Los  Angeles 

Horace  Clark,  with  the  San  Francisco  office  of  the 
Westinghouse  Air  Brake  Company,  has  returned  from  an  ex- 
tended  trip   to  Los  Angeles. 

E.  X.  Fobes  of  the  Fobes  Supplj  Company,  Seattle  and 
Portland,  who  has  spent  some  time  in  the  vicinity  of  Del 
.Monte  and  San  Francisco,  returned  to  the  Northwest  on  Jan- 
uarj    27th. 

H.  H.  .Manny,  formerly  Northwest  manager  for  the  Tele- 
phone and  Electric  Equipment  Company,  has  opened  an  office 
with  !;.  R.  Myers  at  106  Central  building,  Seattle,  as  dealers  in 
electric  supplies. 

M.  11.  Grover,  manager  of  the  San  Vincente  Lumber  Com- 
pany of  Santa  Cruz.  California,  was  in  San  Francisco  this 
week  with  regard  to  the  electrical  equipment  ol  his  plan- 
ing and  saw  mill. 

F.  A.  Bishoff,  manager  of  the  industrial  and  power  depart- 
ment of  the  Chicago  office  of  tile  Westinghouse  Electric  and 
Manufacturing  Company,  is  returning  from  Idaho  by  way  of 
San  Francisco.  While  in  Idaho  he  obtained  the  contract 
for  a   $150.0"P   Government    pumping   station. 

W.  A.  Thomas  and  H.  A.  Klink.  commercial  engineers  with 
the  Westinghouse  Electric  and  .Manufacturing  Company,  are 
in  San  Francisco.  In  the  course  of  a  tour  of  the  United 
States  they  have  been  investigating  the  special  application 
of  electric  motors  to  various  classes  of  work,  including  min- 
ing requirements. 

Karl  G.  Roebling  and  F.  W.  Roebling,  Jr..  of  John  A. 
Roebling's  Sons  Company.  Trenton.  X.  .)..  were  in  San  Fran- 
cisco during  the  past  week  on  their  annual  inspection  of 
their  various  houses.  They  reached  San  Francisco  from 
Portland  and  Seattle  and  left  for  Los  Angeles  where  they 
will  spend  a  few  days,  returning  East,  from  there. 

A.  M.  Hunt,  in  view  of  his  high  position  among  the  elec- 
trical fraternity  in  the  West  and  his  earnest  endeavors  in 
promoting  the  interests  of  the  Institute,  is  to  be  put  forward 
as  a  cahdidate  for  one  of  the  vice  -presidencies  of  the  Ameri- 
can Institute  of  Electrical  Engineers.  Local  representation 
has  not  been  had  since  F.  G.  Baum  occupied  a  similar  po- 
sition and  it  is  deemed  just  that  some  recognition  should 
lie  accorded  the  West. 
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910,328.  Knife-Switch.  George  B,  Thomas.  Bridgeport, 
Conn.,  assignor  to  The  Bryanl  Electric  Company,  Bridgeport, 
Conn.    An  electric  knife-switch  having  a  blade  with  its  hinging 


end  split  and  offset,  in  combination  with  a  hinging  post  In 
the  form  of  a  clip  to  embrace  the  split  end  of  the  blade,  and 
means  to  press  the  offset  parts  of  the  blade  between  the  parts 
of  the  clip. 

910,319.  Gas-Producer.  Petei  G  Schmidt,  Tumwater, 
Wash.  Filed  March  T.  1908.  A  producer  comprising  a  casing. 
a  grate  in  the  casing,  a  shield  above  the  grate,  a  pipe  leading 
from  the  upper  part  of  the  casing  to  the  space  beneath  the 
grate,  said  pipe  being  provided  with  a  bj  pass,  an  exhaustei 
in  the  by-pass,  a  cone  pullej  in  connection  with  the  exhauster, 
a  normally  closed  valve  in  the  pipe  between  the  ends  of  the 
by-pass,  a  pipe  leading  from  the  by  pass  beyond  the  exhauster, 


and  delivering  to  the  shield,  a  valve  for  closing  said  pipe,  a 
valve  beyond  the  by-pass  for  closing  the  first  pipe,  a  ther- 
mostat in  the  casing  in  the  distillation  zone,  a  cylinder  ad- 
jacent the  producer,  a  piston  in  the  cylinder,  a  belt  for  driving 
the  pulley,  a  shifter  for  the  belt  connected  with  the  piston, 
means  operated  by  the  thermostat,  for  moving  the  piston  in 
one  direction,  and  a  spring  for  moving  it  in  the  reverse 
direction. 

910,164.  Elastic-Fluid  Turbine.  Ernst  J.  Berg,  Schenec- 
tady. N.  Y.,  assignor  to  Genera]  Electric  Company,  a  Corpora- 
tion of  New  York.     A  turbine  comprising  stages  each  having 


in  combination  with  a  member  located  between 
the  adjacent  wheel!  of  the  differenl  stages  and  driven  thereby, 
and  other  members  located  on  the  opposite  side  of  said  stages 
and  driven  by  the  outer  wheels. 


910,158.  Incandescent  Electric  Lamp  Holder.  Frank 
Walker,  Los  Angeles,  Cal.  An  incandescent  electric  lamp 
bolder  comprising  a  member  adapted  to  engage  a  support  and 
having  an  eye;  a  second  member  formed  of  wire  bent  upon 
its'elf  at  the  center  to  form  an  elastic  loop  frictionally  mounted 
in  said  eye,  the  two  parts  of  the  wire  being  twisted  together 


to  form  an  arm  extending  from  the  eye  and  the  ends  of  the 
wire  being  hen;  to  form  an  elastic  clamp  at  the  end  of  the 
arm  to  encircle  the  neck  of  a  lamp,  and  the  extreme  ends  of 
the  wire  being  crossed  beyond  the  clamp  to  form  handles  for 
opening  the  clamp. 

910,042.  Motor-Controlling  Device.  Charles  E  Carpenter, 
New  York.  X.  Y..  assignor  to  The  Cutler-Hammer  .Mfg.  Co., 
.Milwaukee,  Wis.,  a  Corporation  of  Wisconsin.  In  a  controller 
iMi  electric  motors,  (he  combination  with  a  pair  of  contacts, 
of  an  armature  resistance  connected  thereto,  a  field  regulating 
resistance,  a  controlling  member  therefor,  a  pair  of  contacts 
connected  in  a  shunt  circuit  around  said  Held  resistance,  an 
dec  romagnetic  winding  adapted  to   be  connected  across  the 


motor  armature,  a  plunger  mounted  within  said  winding,  a 
switch  carried  by  said  plunger,  said  switch  being  adapted 
when  in  one  position  to  bridge  one  of  said  pairs  of  contacts 
and  in  another  position  to  bridge  the  other  of  said  pairs  of 
contacts,  and  means  for  inserting  a  resistance  in  series  with 
said  electromagnetic  winding  after  said  switch  has  been 
actuated. 

910,214.  Commutator-Brush.  Chester  B.  Mills,  Wilmer- 
ding.  Pa.,  assignor  to  Westinghouse  Electric  &  Manufacturing 
Company.  The  combination  with  a  carbon  commutator-brush 
having  a  slotted  outer  edge,  of  a  conducting  strip  located 
completely  within  the  slot  except  at  one  end  which  is  provided 
with  a  folded  portion  that  projects  at,  right  angles  to  the 
commutator-engaging  face  of  the  brush,  and  a  conductor 
clamped  in  the  folded  projection. 
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A   NEW    MAGNETO  TELEPHONE   SET. 

The  Western  Electric  magneto  telephone  set  shown  here 
marks  a  departure  in  this  line.  The  changes  introduced  have  re- 
sulted in  making  the  set  as  a  whole  more  efficient,  the  different 
parts  more  accessible  for  inspection  and  maintenance,  and  the  out- 
ward  appearance   of  the   set   more   attractive. 

Perhaps  the  most  noticeable  of  these  changes  to  the  aver- 
age telephone  user  is  the  absence  of  the  line  binding  posts  from 
the  top  of  the  set.  In  connection  with  this  new  feature,  it  is 
interesting  to  note  that  the  practice  of  the  Western  Electric 
Company  for  years  past  lias  been  to  place  the  telephone  pro- 
tectors at  the  point  where  the  line  wires  enter  the  building.  All 
the  inside  wiring  and  the  building  itself  are  then  protected.     No 


Western  Electric  Magneto  Telephone  Set  Showing  Several 
\cm    Improvements. 

provision  has  therefore  been  made  to  place  the  protector  on  the 
telephone  sets,  because  the  sets  are  seldom,  if  ever,  installed  at 
the  point  where  the  line  wires  enter  the  building.  Moreover,  a 
protector  of  the  usual  design  when  placed  on  tile  set  introduces 
danger  of  personal  injury  and  of  lire  on  account  of  its  proximity 
t"  the  user  and  to  inflammable  material  such  as  curtains;  n  i- 
also  liable  to  be  tampered  with  and  dust  is  apt  to  settle  on  it 
and   ground   the    line. 

This  practice  of  the  Western  Electric  Company  in  placing 
their  protectors  at  the  point  where  the  line  wires  enter  the 
building  rather  than  on  the  telephone  set  has  enabled  them 
to  dispense  with  exposed  binding  posts  on  the  telephone.  The 
leading-in  wires  enter  the  set  from  the  rear  and  this  not  only 
improves  the  outward  appearance  of  the  telephone  set  but  pre- 
vents accidentally  short-circuiting   its   main  binding  post. 

The  top  of  a  wall  telephone  set  i-  a  most  convenient  spot 
to  place  articles  and  many  a  telephone  set  with  exposed  binding 
posts  at  the  top  has  been  temporarilj  put  out  of  service  by 
some  metallic  object  being  unknowingly  placed  between  them. 
Obviously  this  would  be  impossible  in  the  new  telephone  set 
illustrated    herewith. 

Accessibilitv  to  the  working  part-  has  been  made  a  sp  cial 
feature  in  the  design  of  the  cabinet,  in  the  mounting  of  the 
apparatus  and  in  the  left  hand  swing  of  the  door.     Opening  the 


door  toward  the  left  facilitates  inspection  of  the  generator  while 
turning   its  crank,  a  most  important  feature  in  time  of  need. 

The  hand  generator  has  perhaps  been  developed  to  its 
highest  stage  of  perfection  in  the  five-bar  generator  included  in 
this  iet.  Comparative  tests  show  it  to  be  from  \3  to  70  per  cent 
more  efficient  under  practical  working  conditions  than  other 
hand  generators  on  the  market,  and  it  is  guaranteed  to  ring  the 
equivalent  of  forty  2500-ohm  bells  on  a  30-mile  full  metallic  line 
of  No.  12  B.  W.  G.  iron  wire.  The  transmitter  and  receiver 
have  the  same  high  talking  qualities  for  both  local  and  long  dis- 
tance transmission  as  the  transmitters  and  receivers  supplied  by 
the    Western    Electric    Company    to    all    telephone    users. 

riii1    ringer    is    easy    of   adjustment    and   gives   a    loud,    clear 
signal.      The  switch-hook  is  compact  and  self-contained. 


Western   Electric  Magneto  Telephone  Set,  Open. 

Telephone  sets  of  the  description  here  noted  are  malum 
lured  by  the  Western  Electric  Company  for  moderate  and  heavy 
load  bridging  service  where  code  ringing  is  employed,  whethei 
with  or  without  a  condenser  in  the  receiver  circuit.  The  con- 
denser insures  the  ringing  of  the  bells  even  if  a  receiver  is  left 
off   the    hook. 

Each  set,  as  shown,  is  complete  and  ready  for  use  with  the 
exception  of  the  dry  cells;  dry  cell-  should,  of  course,  be  pur- 
chased as  required  in  order  to  insure  fresh  cells  being  -up- 
plied. 

The  battery  compartment  is  large  enough  to  hold  three  stand- 
ard si/e  dry  cell-  and  Improved  Blue  Bell  dry  cells  are  specially 
recommended,  they  being  specially  designed  for  magneto  tele- 
phone work. 


TRADE    NOTES. 


The  Simplex  Electrical  Company,  of  Boston,  announces 
an  arrangement  just  completed  with  the  Telephone  and  Elec- 
tric Equipment  Company,  of  San  Francisco,  Seattle  and  Los 
Angeles,  under  which  the  latter  Company  is  now  in  charge  of 
their    interests    on    the    Pacific    Coast. 

The  General  Electric  Company  have  issued  Bulletin  No 
1638,  which  gives  the  arrangements,  dimensions  and  connec- 
tions of  various  styles  of  central  station  switchboards.  It  is 
of  great  assistance  in  designing  switchboards  for  stations  of 
moderate  size  and  represents  the  latest  practice  in  a.ternating 
current  work. 
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NATIONAL    CONDUIT    AND    CABLE    COMPANY    REOPENS 
IN    SAN    FRANCISCO. 

The  National  Conduit  and  Cable  Company,  with  which  is 
affiliated  the  National  Brass  and  Copper  Tube  Company  of 
New  York,  opened  offices  and  warehouse  in  the  Bothin  Build- 
ing, 142  154  Second  Street,  San  Francisco,  under  date  of  Feb- 
ruary 1st.  from  which  point  all  their  Pacific  Coast  business 
will  be  handled  in  the  future. 

They  will  carry  in  their  San  Francisco  warehouse  a  com- 
plete stock  of  Bare  and  Weatherproof  Wire,  Brass  Tubing, 
Steam  Tube  Fittings,  and  other  products  of  their  manufacture. 

The  management  of  this  business  will  be  in  the  hands 
of  Mr.   W.   F.   Hall,   well   and   favorably   known   on   the    Pacific 


Mr.    \V.    F. 


('oust   through  bis  connection  during  the   past   six  years  with 
the  San  Francisco  office  of  the  John  A.  Roebling's  Sons  Co. 

Mr.  Hall  deserves  to  be  looked  upon  as  one  of  the  pioneers 
of  the  electrical  business  on  the  Pacific  Coast  having  lo- 
cated here  iu  1891,  when  in  conjunction  with  Mr.  T.  E.  Bibbins 
of  the  General  Electric  Company  he  located  in  Portland  and 
opened  the  Supply  Department  of  the  Edison  General  Electric 
Company  there.  This  addition  to  the  electrical  interests  of 
the  Coast  is  a  welcome  one  and  a  further  indication  of  the 
returning   confidence   of   Eastern    manufacturers. 


NEW    GAS   MAKING   COMPOUND. 

Carl  von  Hartzfelt,  M.  C,  of  Wheeling,  W.  Va..  an  ex- 
perimenter of  considerable  note  on  denatured  alcohol  from  de- 
oxidized natural  gas  by  drip  distillation,  comes  forward  with  a 
new  compound  which  has  great  gas  producing  properties.  He 
claims  that  their  combination  makes  gas  possible  any  where  in 
quantities  from  a  candle  to  be  carried  in  the  hand,  to  supplying 
cities  at  a  cost  of  2d  cents  per  1,000  cubic  feet.  He  says  the  ga? 
which  is  produced  by  the  use  of  this  compound  is  an  extraordi- 
narily strong  and   rich  product. 

This  new  gas  producing  compound  is  made  from  alkali  and 
alkaline  earth  metal  hydrides  for  the  production  of  pure  hydrogen 
gas,  by  means  of  natural  gas.  from  calcium  hydide. 

Very  rich  hydrogen  gas  is  evolved  by  means  of  denatured 
alcohol  much  as  acetylene  gas  is  evolved  by  mean-'  of  water 
and  calcium  carbide,  ''die  gas  made  by  this  new  compound 
can  be  used  on  automobiles,  motor  boats,  etc.,  in  place  of  gaso- 
line with  a  gain  of  25  per  cent  in  speed  with  less  expense. 


REDWOOD  CITY,  CAL.— N.  W.  Halsey  &  Co.  have  been 
awarded  the  city  bonds  amounting  to  $20,000,  at  five  and  one- 
half  per  cent  and  running  for  20  years,  at  a  premium  of 
$1,861.50.  The  money  will  be  used  for  the  improvement  of 
the  municipal  water  supply. 


ROEBL1NG    BUILDING. 

The  accompanying  illustration  shows  the  new  borne  of  the 
San  Francisco  office  of  the  John  A.  Roebling's  Sons  Co..  of 
which  Mr.  Squire  V.  Mooney  is  manager.  It  is  on  the  corner  of 
Folsom  and  Hawthorne  streets  and  within  the  confines  of  the 
rapidK  growing  electrical  district.  The  building  is  substantially 
built   of   reinforced    concrete,   and    besides    having   the    executive 
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Roebling  Building, 

and  sales  offices  of  the  company,  has  ample  space  for  the  storagi 
and  handling  of  the  large  supply  of  weatherproof  and  bare  cop- 
per wire  carried  in  stock.  It  is  as  nearly  tire-proof  as  a  ware- 
house building  can  be  made,  having  metal  window  and  door 
frames,  wire  glass,  water  curtains  and  independent  water  supply. 
The  architect  in  order  to  conceal  the  water  tank,  placed  it  in  the 
cupola  mi  the  corner. 


A    NEW    BRASS    JOINT    CEMENT. 

The  H.  W.  Johns-Manville  Co.,  of  New  York,  have  recently 

placed  on  the  market  what  is  known  as  11-0  Pipe  Joint  Cement 
This  cement  is  put  up  in  powder  form  and  can  be  kept  in  stock 
indefinitely,  as  it  does  not  dry  out  or  deteriorate.  In  using  it, 
the  cement  is  mixed  with  either  water  or  linseed  oil,  making  it 
readj  for  use.  The  chemical  properties  of  H-O  Cement  are 
such  that  it  expands  after  the  joint  is  made  up,  thereby  making 
a  perfectly  tight  joint.  It  does  not  harden  and  the  joint  made 
with  it  can  easily  be  broken  at  any  time  without  danger  of  break- 
ing the  fittings.  11-0  Cement  is  not  poisonous  and  docs  not 
taint   water. 


In  figuring  copper  wire  it  is  well  to  remember  that  in  the 
is  i*i  S.  gage  No.  It)  wire  is  about  1-10  inch  in  diameter,  has 
an  area  of  about  10,000  circular  mils,  a  resistance  of  1  ohm 
per  foot,  and  weighs  about  32  pounds  per  thousand  feet.  A 
wire  which  is  ten  sizes  larger  than  another  has  one-tenth  its 
resistance,  ten  times  its  cross-sectional  area  and  ten  times  its 
weight.  An  increase  of  3  in  the  wire  number  doubles  the 
resistance    and  halves  the  cross-section  and  weight. 
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NEWS  NOTES 


n 


FINANCIAL. 
SANTA  BARBARA,  CAL.— Bids  will  be  received  until  Feb- 
ruary ISth  for  $40,000  of  the  $200,000  water  extension  bonds 
recently  voted. 

SAN  FRANCISCO.  CAL.— The  Superior  Court  has  awarded 
damages  to  James  Dillon  to  the  amount  of  $15,000  against 
the  United  Railroads. 

BAKERSFTELD,  CAL.— The  Virginia  Crude  Oil  Company 
has  been  incorporated  here  by  H.  M.  Irelan,  J.  B.  and  Louise 
B.    Wanney,   all   of   Oakland. 

MARTINEZ,  CAL.— The  Danville  Water  Company  has 
been  incorporated  here  with  a  capital  stock  of  $6,000  by  R.  F. 
Booth,  A.  J.  Abrott  and  A.  G.   Podca. 

VISALIA,  CAL.— The  Lindsay  Heights  Water  Company 
has  levied  an  assessment  of  $3.50  per  share  on  the  capital 
stock,  delinquent  after  February  23,  1909. 

VISALIA,  CAL.— The  Visalia  Midway  Oil  Company  has 
levied  an  assessment  of  two  mills  per  share  on  the  capital 
stock,  relinquent  after  February  23,   limit. 

PASADENA,  CAL. — An  ordinance  has  !>■  ■< mi  passed  submit- 
ting to  the  voters  of  the  city  the  proposition  of  issuing  bonds 
to  the  amount  of  $150,000  for  a  municipal  lighting  plant. 

SAN  FRANCISCO,  CAL.— The  Alpha  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $500,000  by 
B.  J.  Reilly,  R.  O.  Hobson,  F.  H.  Lathrop,  G.  H.  Smith  and 
L.  J.  Lathrop. 

HANFORD,  CAL— The  Azores  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $3,500,  by  J.  M.  Rob- 
ertson, M.  J.  Caetano,  A.  F.  Nunes,  S.  M.  Rosenberger  and 
L.  C.  Dunham. 

PHOENIX.  ARIZONA  --  The  remaining  $60,000  of  the 
Phoenix  water  works  bonds  have  been  sold  to  the  Provident 
Savings  Bank  and  Trust  Company  of  Cincinnati,  which  paid 
a  premium  of  $1,584,  or  more  than  l1/^  per  cent. 

FRESNO.  CAL— The  Coast  Line  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $300,000  bj  A.  E. 
Wallace,  of  San  Bernardino;  G.  J.  Wells.  Frank  Hanson  and 
G.  M.  Emerson,  of  Fresno,  and  C.  K.  McKenzie,  of  Los  Angeles. 

SACRAMENTO— A  bill  has  been  introduced  in  the  Legis- 
lature providing  for  a  tax  on  telephone  companies  of  $1  for 
each  pole  in  the  state  for  the  benefit  of  the  various  munici- 
palities and  for  a  state  tax  of  five  per  cent  on  the  gross  in- 
come. 

SALINAS.  CAL.— The  Tally-Ho  Oil  Company  has  been  in- 
corporated here  with  a  capital  stock  of  $500,000  by  W.  A 
Conrad,  Jr.,  E.  C.  Loomis,  O.  H.  Perry,  of  Arroyo  Grande: 
J.  W.  Stirling,  of  Oceano;  C.  T.  Greenfield,  of  San  Luis 
Obispo;  F.  E.  Bedicheck,  of  Santa  Maria,  and  R.  C.  Jen- 
sen of  Guadalupe. 

LOS  ANGELES,  CAL.— At  the  annual  meeting  of  the 
stockholders  of  the  Union  Oil  Company  the  report  shows  that 
the  net  earnings  of  the  company  have  almost  trebled.  The 
net  earnings  for  the  year  1908  were  $3,022,932.85.  J.  S.  Tor- 
rance was  elected  second  vice-president  succeeding  John 
Baker,  who  retired  recently  from  the  company  and  the  direc- 
torate. Donzel  Stoney  of  San  Francisco  succeeds  Mr.  Baker 
in  the  directorate. 

OAKLAND,  CAL.— The  Oakland  Light  and  Power  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $1,250,000 


by  A  M.  Hunt  of  Berkeley;  J.  K.  Moffitt,  Oakland;  Mount- 
ford  S.  Wilson,  San  Francisco;  Frederick  G.  Cartwright,  San 
Francisco,  and  C.  N.  Beal,  San  Francisco.  The  company  pur- 
poses to  manufacture  and  furnish  electric  light  and  power  and 
steam  heat  and  power  to  the  city  of  Oakland  and  to  other 
cities  and  towns. 


TRANSPORTATION. 
ALTURAS,  CAL.— B.  F.  Lynip  and  A.  P.  Cross  have  asked 
for  a  franchise  to  lay  about    200  miles  of  railroad   in   Modoc 
County. 

SAX  DIEGO.  CAL.— The  Point  Lome  Railway  has  applied 
tor  ,i  20  year  franchise  to  operate  an  electric  street  railway 
along   certain    streets. 

PORTLAND,  ORE.— The  Portland.  Baker  City  and  Butte 
Electric  Railroad  Company  has  been  incorporated  at  $2,000,- 
000,  to  run  from  Portland  to  Baker  City,  across  Idaho  and 
Montana   to    Untie. 

OGDEN.  UTAH.— The  Ogden  Rapid  Transit  Company  has 
Instructed  Joseph  West,  who  is  in  charge  of  the  construction 
work  of  the  trolley  line  through  Ogden  Canyon,  to  push  the 
work  with  all  possible  speed.  As  a  result  Mr.  West  has 
railed   for  bids   for  four  miles  of  grading. 

EUGENE,  OKF— Tile  Lane  County  Asset  Company  has 
secured  a  franchise  for  a  line  from  Eugene  to  Florence.  F. 
Thomas,  Alton  Hampton,  F.  E.  Dunn,  C.  H.  Fisher,  Fred  Fisk, 
E.  M.  Johnson,  J.  Rodman,  George  M.  Miller,  A.  F.  Campbell 
and  Joseph  Fellman  of  Eugene,  are  interested. 

LOS  ANGELES,  CAL.— The  Pacific  Electric  Railway  Cone 
panj  has  been  granted  a  franchise  to  connect  the  main  tracks 
of  us  line  wnh  the  Long  Beach  extension.  The  franchise  was 
asked  lor  over  a  year  ago,  but  was  held  up  till  the  company 
consented  to  colieci  only  a  five  cent  fare  within  the  city 
limits. 

WALLA  WALLA.  WASH.— Contracts  will  be  let  about 
.March  1st  for  the  construction  of  the  proposed  seventy-mile 
line  by  the  Walla  Walla  and  Columbia  Traction  Company. 
The  proposed  road  is  to  run  from  Dayton  to  Huntsville,  Warts- 
bury  and  Walla  Walla.  X  G.  Blalock,  Walla  Walla,  Wash., 
is  president. 

SEATTLK.  WASH.— W.  R.  Clarke,  President  of  the 
United  Stales  Trust  Company,  Kansas  City,  Mo.,  is  at  the  head 
of  a  new  syndicate  which  will  finance  the  Seattle.  Tacoma 
Short  Line.  Construction  work  will  begin  as  soon  as  details 
are  arranged  and  it  is  expected  to  have  the  line  ready  for 
operation  by  June  10,  1909. 

SAX  FRANCISCO,  CAL.— Frank  D.  Stingham,  represent- 
ing himself  and  others,  has  applied  to  the  Board  of  Supervisors 
for  a  franchise  for  a  street  car  system  along  and  under 
Stockton  street  from  Market  to  the  North  Beach.  According 
to  the  plans  given  out,  the  road  will  tunnel  under  Stockton 
street  from  Sutter  to  Sacramento  street,  a  distance  of  four 
blocks.     If  the  franchise  is  granted  as  petitioned  for,  a  com- 

I'VSADENA,  CAL.— The  Pasadena  Rapid  Transit  Com- 
pany has  taken  over  the  old  Cycleway  Company,  and  in 
that  way  secured  right-of-way  between  Pasadena  and  Los 
Angeles.  'It  is  expected  that  actual  construction  work  will  be 
started  in  the  spring.  The  road  will  be  over  a  private  right- 
of-way  and  will  be  double-track  and  standard  gauge.  Horace 
H.  Dobbins,  Los  Angeles,  Cal.,  is  president.  Don  Porter,  Pasa- 
dena, Cal.,  is  also  interested. 
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SANTA  BARBARA,  CAL  \  franchise  has  been  granted 
to  the  Santa  Barbara  Consolidated  Railroad  Company  for  an 

ic  street    railway  along   Bath  street    from   the  southi 
line  of  its  Intersection  with   Second  street,  to  the  center  of 
intersection  of  Bath  and  Fourth  streets. 

FRESNO,  CAL.  Manager  A.  G.  Wishon,  of  the  Fresno 
Traction  Company,  states  thai  the  extension  work  on  the  rail- 
waj  lines  of  this  city  is  progressing  favorably.  General 
Manager  Balsh  came  from  Los  Angeles,  where  liis  offices  are 
located,  this  week  for  the  purpose  of  looking  over  the  local 
situation. 

SAN  FRANCISCO,  CAL.  Four  condemnation  suits  have 
hen  Bled  here  by  the  California  Company  for  rights  of  way 
mar  Napa  Junction.  The  company  which  plans  to  build  a 
railroad  from  Sacramento  through  Yolo.  Solano.  Napa  and 
Marin  counties  to  San  Francisco,  was  incorporated  last  Sep 
temlier  with  a  capital   stock  of  $2, ,000. 

CHEHALIS,  WASH.— The  Twin  City  Lighl  and  Traction 
Company  lias  been  organized  by  A.  Welch  and  W.  .).  Paterson 
of  Portland  and  C.  L.  McKenzie  of  Colfax  Capital  stock 
is  $400,000  and  the  object  of  the  incorporation  is  building 
and  operating  an  electric  line  between  Chehalis  and  Cen 
tralia  and  furnishing  light  and  power  to  the  iwo  cities. 

WALLACE,  IDAHO.-  Project  for  an  electric  railway  be- 
tween Wallace  and  Coeur  d'Alene  has  been  revived.  W.  J. 
Hall,  Chief  Accountant  of  the  Federal  Mining  and  Smelting, 
Company,  who  lias  the  franchise,  has  asked  for  re-enactment 
of  the  city  'ordinance  giving  the  company  right  to  enter 
Wallace,  About  $20,1 has  been  spent  In  securing  right-of- 
way  and  making  surveys. 

HONOLULU,  II.  L—The  Pearl  Harbor  Traction  Com- 
pany,  a   subsidiary    companj    to    the    Honolulu    Rapid    Transit 

Company,  has  applied   for  a  charter.     The  Mat: tompanj 

proposes   to   extend    the   lines   of   the    Rapid    Trail   it    Company 

he  Naval  Station  at  I'uulea,  Pearl  Harbor.  The  com- 
pany is  capitalized  at  $100,000,  with  he  privilege  of  in- 
creasing   this    amount    to    $5, The    officers    are     L. 

Tenny  Peck,  president,  and  Charles  11.  Atherton,  treasurer. 
other  shareholders  are  C  Rallentyne,  W.  B  Castle,  F.  W. 
Kb  halm  and   1).   L.   Winchinton. 

pain  to  be  called  the  Stockton  Tunnel  and  Railway  Com- 
pany, or  some  similar  name  will  be  incorporated  with  a  cap 

italization   of   $1, I.     The   tunnel   is   to   be   of   reinforced 

concrete.  22  feet  wide  by  22  feel  high,  and  will  cost  about 
$115,000.  Negotiations  are  being  made  with  the  Presidio 
and  Ferries  Railway  Company  for  transfer  arrangements 
which  will  open  the  entire  Presidio  district  to  the  central 
portion  of  the  city.  The  petition  states  that  the  cars  are  to 
be  operate, l  by  electricity  supplied  by  an  overhead  trolley  or 
li\  gasoline  or  compressed  air.  The  life  of  the  franchise  is 
to  lie   twenty   years. 


for  a  franchise  to  use  all  of  the  county  roads,  streets,  etc., 
on  Orcas  Island  for  the  construction  and  maintenance  of 
water  works  and  electric  light  lines. 

SAN  DIEGO,  CAL.— it  has  been  practically  decided  to 
light  It  street  from  California  to  Eighth  streel  with  orna 
mental  electric  liuhts  en  ornamental  poles.  The  conduit  lei 
the  necessary   wires  are  to  he   laid   before   the  street   is   paved 

SACRAMENTO;,  CAL.— A  hill  has  been  Introduced  into 
the  state  Legislature  providing  for  the  placing  of  a  telephone 
system  and  :m  electric  lighting  plain  in  the  California  State 
hospital     at     Stockton.       The    two     plants    are     to    cost     about 

$:;a.000. 

SAUSALITO,    CAL.— The    Marin    County    Gas    Company     is 

having  trouble  securing  'he  desired  franchise  lure.  The 
trouble  is  due  to  the  fact  that  the  company  neglected  to  de 
posit  $Iuu  with  the  town  officials  to  cover  the  cost  of  adver- 
tising for  bids  for  the  franchise. 


ILLUMINATION. 


PETALUMA,  CAL— The  citj    charter  is  to  he  amended  so 
as  to  permit  of  the  acquiring  of  a  municipal  gas  plant. 

HEALDSRURG,    CAL.— The   city    authorities   have    asked 
for  bids  for  an  addition  to  be  made  to  the  power  house  on  the 
Ranch. 

LKWISTON,  IDAHO.— G.  H.  Burke  of  the  Cook-Clarke 
iny,  Spokane,  has  been  granted  a  franchise  to  es- 
1    an  electric  light   system  in  this  place. 

IIF.MF.T.   CAL.— R.  .7.    Dunn,   president    of   the    Hemit-San 

Company,   who   is   now  here,   states   that    he   has 

'1   on   making  a  number  of  improvements   to   the   plan*. 

FRIDAY    HARBOR,    WASH.— Robert    Moran    has    applied 


OIL. 

BAKERSFIELD,  CAL.— At  a  recenl  meeting  of  the  hide 
pendent  Producers  Agency,  President  L.  1'.  St.  Claii  was  an 
thorized  by  the  Board  of  Directors  to  agree  upon  a  contracl 

el'  stile  for  Hie  output   of  the   Association  to  lake  effect    as  soon 

as   the    present    contract    of   sale    expires,    which    will    be    in 
about    a   year.     This  delegation   ni    power  into  the  hands  of  a 

single  individual   was  due   in   part    to  the  general   beliel.  ai lg 

the  directors   that    under  till   the  conditions  wiser  and   more 

profitable   action   would   result    in   this   way    than    if  action    were 

attempted    by    the    whoh     Board    participating,      it    was    also 

decided    tit    the   directors    i iting    in   establish    a    statistical 

bureau  for  the  gathering  of  information  respecting  the  con- 
dition of  oil  both  the  marketing  and  the  producing  ends 
During  the  past  year  the  following  companies  have  become 
associated  with  this  agency:  Akron  oil  Company,  Ameri- 
can Crude  oil  Company,  C.  ■'  oil  Company,  Cousins  oil  Com- 
pany, Clearmont  oil  Company,  Calloma  Extension,  Emerald,  E 
P.  T.  Company,  Fox  and  Gam  t,  lunction,  Jewett,  Los  Angele 
Kern,  McCutchcon  Brothers,  McKittricH,  Merrill  and  Benedict.. 
Ki  in,  McCutcheon  Brothers,  McKittrick,  Merrill  and  Benedict, 
M.  &  S.  oil  Company,  Olig  Crude,  Only,  Rambler,  Ruby,  Silver 
Low,  st.  Clair  and  Jastro,  Tejon,  Walker  and  Heck,  United 
Crude,  and  N<  w  Center. 


WATER. 

LOS  ANGELES,  CAL.— The  San  Bernardino  Water  Com- 
mission has  awarded  the  contract  for  a  new  well  to  augment 
the  city's  water  supply  to  H.  F.  Gansner  of  this  city.  The 
well  is  to  cost  upwards  of  $5,9uu. 

SAN  FRANCISCO,  CAL— The  question  of  a  "Bay  Cities 
Water  District"  is  receiving  some  attention  here  and  it  is 
expected  that  if  a  satisfactory  plan  can  be  evolved  some 
action  providing  for  the  formation  of  such  a  district  will  be 
taken   by  the  present  Legislature. 

PHOENIX,  ARIZONA.— The  bid  of  Mr.  Jaeger,  repre- 
senting the  American  Light  and  Power  Company,  of  Kan- 
sas City,  Mo.,  was  the  lowest  submitted  for  the  construe 
tion  of  the  proposed  municipal  waterworks  system,  and 
the  contract  will  be  awarded  to  him  when  the  necessary  for- 
malities are  completed,     Mr.  Jaeger's   bid   was  $4a.,v."i 


TRANSMISSION. 


SONORA,  CAL. — Drenzy   A.  Jones  has  asked   t  , 
of   20,000  inches  of  water  from   the    Main   Tuolumne   river   at 
a    point    to    be    determined    later    for    power   and    other    pur 
poses. 
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TRADE 
MARKS 


assified  List  of  Advertisers, 
and  Material  They  are 
Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  caie  berore  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW   YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
l0r  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 

"njamln   Electric   Mfg.   Co. 

•yant  Electric  Co. 

ale  Co. 

;neral   Electric  Co. 

ubbell.  Harvey. 

arshall   Elec.  Co. 

ass  &  Seymour. 

;rklns  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR   ALARMS 

Awards  &  Co. 

ectrlc   Goods   Mfg.  Co. 

jrtrick, Carter  &  Wllkins  Co. 

anley   &   Patterson,    Inc. 

estern   Electric  Co. 

FIRE   ALARMS 

d wards   <£.   Co. 
'estern    Electric   Co. 

WATER   ALARMS 

artrlck, Carter  &  Wllkins  Co. 

ANCHORS 

W.   .lohus-Mnii\illi-    Co. 

lerulff,     B.     F.     Jr.     &     Co., 

"Hubbard." 

leir*  vt    Sons,   i^athlas. 

ANNUNCIATORS 

dwards  &   Co. 

ec.  Goods  Mfg.  Co.,  "Ross." 
l"Rivol."  "Perfect,"  "Nox- 
all." 

artrlck,  Carter  &  Wllkins 
Co.,   "King." 

andard  Elec.  Wks.  "G  &S." 
:anley   &   Patterson,    Inc. 

estern   Electric  Co. 


ARMS 

CROSS  ARMS 

lerulff  B.   F.,  Jr.   &  Co. 
alifornla    Pole   &    Piling    Co. 
alworth  &  Neville  Mfg.   Co. 
estern    Electric   Co.,    "Wal- 

! worth  &  Neville." 
MAST    ARMS 
ec.  Appliance  Co.,  "Cutter" 
.   Wayne   Electric  Works, 
lerulff,     B.     F.,    Jr.     &     Co., 
"Cutter." 
estern   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 

san   Electric  Co. 

ec.   Appliance   Co.,   "Eaco." 

lerulff,     B.     F.,    Jr.     &     Co., 

"Sterling." 

erllng    Elec.    Co. 

'estern   Elec.  Co. 


"THORD  ARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a  bell,  buzzer,  annunciator  or 
burglar   alarm    refuse   to   work    because  of  an  exhausted   battery. 

This  can  all  be  eliminated  by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  building;  and  residences  are  adopting  them. 

STOCK   CARRIED   BY 

PACIPIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  los  Angeles,  Cal. 


ASK  YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


Wear*  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
In   the  World. 


Washington  Mills   Devoted   to    Fir    Cross   Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH   &.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,    ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


|The  New  Northern   Type  "S"  Motor 

IT'S  DIFFERENT  fROM  ORDINARY  MOTORS 

Magnetic  circuil  is  made  of  soft  sheet  steel  laminations 
and  is  without  joint.  Perfect  commutation  is  secured 
by  use  of  divided  poles.  Recesses  in  frame  increases 
radiating  surface.  Send  for  Bulletin  599 

NORTHERN  ELECTRICAL  MFG.  CO. 

Standard  and  Special  Electrical  Machinery 
Direct  Current-Alternating  Current 
Urn  Type'S  "Motor.  MADISON.    WIS. 

I  304-306   Atlas   Bldg.,    604   Mission  Street,    San  Francisco,    Cal. 


FIVE  REASONS  WHY  THE  CONTRACTOR 
SHOULD  SPECIFY 

ARROW  -E-  SWITCHES 

1st     New  St)  le  Binding- Posts. 
2d     Prices  Right. 
3d     Center  Post  insulated. 
4th     Extra    Heavy   Cover    and 

Lining. 
5th     Large,  Strong  Spring  I  ian- 

dle. 
WRITE  YOUR  JOBBER  FOR  PRICES 

THE  ARROW  ELECTRIC  COMPANY 

HARTFORD,  CONN. 


*3 


TYPE  "C"  PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  lor  Blowers,  Pumps  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 


SAN    FRANCISCO 


NEW  YORK  CITY 


"The    Paint  That  Won't  Come  Off" 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapest 


^7        BONESTELL  &  CO.,  Agents 


118  first  Street 


San  framiscij 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 

odern  transformer  engineer- 
ing coupled  with  High 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 
Pacific  Coast  Agents 

Western  Electric  Company 

Los  Angeles  San  Francisco  Seattle 
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INDEX  TO  ADVERTISEMENTS 


A 

American  Circular  Loom  Co —  I  I 
Boston,    45    Milk. 
San  Francisco,  77"  Fol- 
som. 
Seattle,    ill   Occidental. 

American  Electrical  Works 
Phtllipsdale,  R.  I. 
San    Francisco,  Crocker 
Bldg. 

Los    Angeles,    Security 
Bldg. 

Seattle,  Alaska  Bldg. 
Portland,  Couch  Bldg. 

American  Transformer  Co 7 

Newark,  N.  J. 

Arrow  Electric  Co 7 

Hartford,  Conn. 

Aylsworth  Agencies  Co 

San   Francisco,  165  Sec- 
ond St. 

B 

Baum  &  Co.,  F.   C, 12 

San      Francisco.      1  tioi-s 

Chronicle    Bldg. 
Belden  Manufacturing  Co 3 

Chicago.     194    Michigan 

St. 

Benicia  Iron  Works -  c) 

San    Francisco,    Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Co 

Chicago,  40  W.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co 

Boston,  246  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co.- 10 
Utica,  N.    V 

San  Francisco,  770  Fol- 
som. 
Seattle,    411    Occidental. 

Braun,  C.F._  _J2 

San     Frani  is<  o,    BO    Na- 
tonia. 

Brookfield  Glass  Co.,  The 1 

New    York,    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n        _   2 
San    Francisco,    41    Sec- 
ond  St. 

Bryan-Marsh  Co 3 

Oakland,  Cal.,   12th  and 
Clay. 

Bryant  Electric  Co. 

Bridgeport.    Conn. 
San  Francisco.  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co 2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.  1 7 

San    Francisco,   25  Cali- 
fornia. 

Chase  Shawmut  Co. 11 

Newhurvport,  Muss. 

San  Francisco,  770  Fol- 

som. 

Seattle,    411    Occidental. 

Chevalier,  R.  F„  „12 

Alameda,     930     Lincoln 
ave. 

Chicago  Fuse  Wire  &  Mfg.  Co._ 
Chicago,  170  So.  Clin- 
ton St. 

Cole  Co.,  John  R 11 

San  Francisco,  770  Fol- 
som. 

Columbia  Inc.  Lamp   Co 

St.    Louis,   Mo. 

San  Francisco.  115  New 

Montgomery. 

Continental  Nat.GasAlcoho!  Co.  5 
Wheeling,    W.    Va. 

Cobb,  Edward  S 12 

Los       \ri-  698   r.'.is 

lie     Electric    Bldg. 


Cory,  C.  L.,_  J2 

San  Francisco,  803- 
804-805  Union  Trust 
Bldg 

Copeland,  Clem  A.,  M.  E 12 

Los  Angeles,  LInion 
Trust    Bldg. 

Cutter  Company,  The 10 

Philadelphia.    Pa. 

San  Francisco,  770  Fol- 

som, 

Seattle,    in    Occidental. 

D 

Dale  Company,  The  I  I 

New   V.irk.  352  W.   13th. 
San   Francisco,  77u  Fol- 
som. 
Seattle,   411   Occidental. 

Dean  Electric  Co 

Elyria,   Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  1 2 
Chicago,   Postal   Hldg. 
San    Francisc  o,    301 
Front. 

Los    Angeles.    355    10.    2d. 

Duncan  Elec.  Mfg.  Co 7 

Lafayette,   Indiana. 
San    Francisco,    61   Sec- 
ond. 

D.  &  W.  Fuse  Co.._  3 

Providence.  K.  I. 

E 

Edwards  &  Co., 

New  York,  140  th  and 
Exterior  tits. 

Electric  Appliance  Co I 

San  Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co 

I  tosl  o ii.   Mass. 

San   Francisco,  165  Sec- 

ond  St. 
Electric  Storage  Battery  Co.    _  _    5 

Philadelphia. 

Sa  n    Francisco,   <  Irocker 

Bldg. 

F 

Fairbanks,  Morse  &  Co 

t  Chicago. 

San  Francisco,  158  First. 
Los  Angeles,  123  Third. 
Seattle,  309  Occidental. 
Portland,   1st  &  Stark. 

Finkle,  F.  C.-_._  ..12 

Los  Angeles,  I.  W.  Hell- 
man  Bldg. 

Fort  Wayne  Elec.  Works 22 

Fort  Wayne.   Ind. 
San  Francisco,  tin 4  Mis- 
sion. 

G 

General  Electric   Co 20 

Schenectady,  N.  Y. 

San      Francisco,     Union 

Trust  Bldg. 

Los    Angeles,     Delta 

Bldg. 

Seattle,   Colman    Bldg. 

Portland,    Worcester 

Bldg. 

Grant  Flaming  Arc  Lamp  Co. 
San  Francisco,  560  Pa- 
cific   Bldg. 

H 

Habirshaw  Wire  Co 15 

New  York,  253  Bm ad- 
way. 

Heald's  School  of  Eng'ing 4 

San  Francisco,  425  Mc- 
Allister. 

Henshaw,  Bulkley  &  Co 

San  Francisco,  219  Spear. 
I  >  i  kland,  5th  &  Franklin. 
Los  Angelas,  202  S.  Los 
Angeles. 

Holabird  Reynolds  Elec.     Co._   2 

San   Francisco,  527  Mis- 
sion. 
Los  Angeles,  116  E.  5th. 


Holophane  Company,  The 

New    York.    227    Fulton. 
San   Francisco,  151  New 

Montgomery. 

Hubbell,  Harvey,   Inc 

l  Bridgeport,  <  'onn. 

San   Francisco,  770  Fol- 

Solll. 

Seattle.    41 1    Occidental. 

Hunt,  Mirk  &  Co.    _  .._   6 

San    Francisco.    141   Sec- 
ond St. 

Hunt,  A.  M.  __  ..12 

San       Francisco,    Union 
Trust  Bldg. 

I 

Indiana  Rubber  &  Ins.  WireCo.    1 
Jonesboro,  Indiana. 

J 

Jackson,  D.  C.  &  Wm.   B.         12 

Chicago,    111..   508   Com- 
mercial   National    Bank 
Bldg. 
Johns-  Manville  Co..  H.  W._.   5 
New   York,  100  William. 
San   Francisco,  159  New 
Montgomery. 
Los  Angeles,  203  E.  5th. 
Seattle,  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
'  Chicago. 
San  Francisco.  88  First. 

Kierulff,  B.  F.  Jr.  &  Co 9 

Los  Angeels,  120  S.  Los 
Angeles. 

San   Francisco,  165  Sec- 
ond  St 

Seattle,    406    Central 
Bldg. 

Klein.  Mathias  &  Sons 2 

Chicago,     95     W.    Van 
Buren. 

L 

Locke  Insulator  Mfg.  Co 

Victor.  N.   Y. 
San    Francisco,    Monad- 
nock  Bldg. 

Los    Angeles.   Pacific 
Electrical    Bldg. 
Seattle.  Colman  Bldg. 

M 

Marshall  Electric  Co 

Boston,  301  Congress  St. 

Moore,  C.  C.  &  Co.,   Inc 9 

San  Francisco,  99  First. 

Los    Angeles,     Trust 

Bldg. 

Seattle.    Mutual    Lite 

1:1. lg. 

Portland.    Wells    Fargo 

Bldg. 

N 

New  York  Insl'td  Wire  Co._.10 
New   York.    114   Liberty. 
San  Francisco,    770  Fol- 
som. 
Seattle.    411    Occidental. 

Northern  Elect'l.  Mfg.  Co 7 

Madison.    Wis. 
San   Francisco.  606  Mis- 
sion. 

Noble  &  Davidson 12 

San         Francisco,        9-1 
Crocker  Bldg. 

o 

Otis  &  Squires 

S.ni   Francisco,  115  New 
Montgomery. 

Okonite  Co 1 

New    York,    253    Broad- 
way. 

O'Shaughnessy,   M.  M 12 

San         Francisco,        907 
Union    Trust    Bldg. 
San  Diego,  LTnion  Bldg. 


P 

Pacific  Elec.   Heating  Co 21 

I  intario,  i  !al. 
Pacific  Electrical  Works 7 

Los  Angeles,  326  S.  Los 

Angeles. 

Pacific  Meter  Co. I 

San  Francisco,  301  Santa 
Marina  Bldg. 

Pacific  Telephn.  &  Telgrh.  Co.  13 
s.ni     Francisco,    Shreve 
Bldg. 

ParaffinePaint  Co. 4 

San     F  r  a  n  Cisco,     Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co.  17 
Philadelphia,     22d     and 

Wood. 

Pass  &  Seymour,  Inc. 

Solvay,   N.   Y. 

Pelton  Water  Wheel  Co.,  The  7 
San    Francisco,    3219 
Harrison. 

Perkins  Elec.Sw'h  Mfg.Co.The  19 
Bi  idgeport,  Conn. 
San  Francisco,  ''O1'  Mission. 

Phillips  Insulated  WireCo 1 

Pawtucket,  R.  1. 

Pierson,  Roeding  &  Co 4 

San    Francisco,    Monad- 
nock  Bldg. 

Los  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman  Bldg. 

R 

Read,  Emerson  W 12 

San        Francisco.        502 
<  'a  lifornia    st. 

Reisinger.  Hugo 17 

New     York.     11     Broad- 
way. 

Robb-Mumford  Boiler  Co 2 

South       Framingham, 

Mass. 

San   Francisco,  141  New 

Montgomery. 

Roebling's,  John  A.  Sons  Co.     4 
San  Francisco,  624  Fol- 
som. 

Los  Angeles,  Market  & 
Alameda. 

Portland.  91  First. 
Seattle.    900   1st  Av.   So. 

s 

Safety  InsTt'dW.re&  Cable  Co.  3 

Bayonne,  N.  J. 
San  Francisco.  714  Bal- 
boa Bldg. 

Scattergood,    E.  F 12 

Los    Angeles,    1133-1134 

Central  Bldg. 
Schaw-Batcher  Co.  Pipe  Wks  17 

Sacramento,  Cal..  211  J. 

San  Francisco,  356  Mar- 
ket. 
Sears,  Henry  D. 22 

Boston.  131  State. 
Simplex  Elect'l  Co.,  The 5 

Boston,  110  State. 

San  Francisco,  141  New 

Montgomery. 

Smith,  Emery  &  Co 12 

San  Francisco,      651 

Howard    st. 

Southern  Engineer 4 

Southern  Pacific  Co. 22 

San    Francisco,   Flood 
Bldg. 

Standard  Elect'l  Works- .        .   2 
San  Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co 12 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco,    Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bldg. 


Stanley  &   Patterson,  Inc 

New    York,    23    Murr 
St. 

Star  Porcelain  Co 

Trenton,  N.  J. 

Sterling  Electric  Company 
San  Francisco,  137  N 
Montgomery. 

Sterling  Paint  Company,  . 
San       Francisco,       1 

First. 

Sunbeam  Inc.  Lamp  Co 

Chicago,  259  S.  Clinti 


Technical  Book  Shop 

San  Francisco.  604  M 
sion. 

Tel.  &  Elec.  Equip.  Co 

San   Francisco,   Crocl 

Bldg. 

Los    Angeles,    Secur 

m.ig. 

Seattle,   Alaska   Bldg 
Portland,  Couch   Bldj 

Thomas  and  Sons  Co.,  R. 
New    York,    227    Fult. 
East  Liverpool,  Ohio 

Tracy  Engineering  Co. 

San  Francisco,  461  Mi 

ket. 

Los   Angeles,   Cent 

Bldg. 

V 

Van  Norden,  Rudolph  W. 
San  Francisco,  912-! 
Mutual  Savings  Ba 
Bldg. 

Vulcan  Elec.  Heating  Co. . 
Chicago,  74  West  Jar 
son. 

Vulcan  Iron  Works 

San   Francisco,  604  M 
sion. 

w 

Waters  &  Co.,  R.  J 

San  Francisco.  717  Market 

Wakefield.  G.  F 

San    Jose,   Porter    Bl. 

Walworth  &  Neville  Mfg. 
Chicago,  Heywor 
Bldg. 

Wellington,  George  J 

San       Francisco,      Ki 

Bldg. 

Los      Angeles,    Doug 

Bldg. 

Seattle.  N.  Y.  Block 

Welsbach  Company 

San   FYancisco,   351  B 
Allister. 

Western  Electric  Company . 
San  Francisco,  680  F 
som. 

Los  Angeles.  119  E.  7 
Seattle.  1518  1st  Av. 

West'h'se.  Elec.  &  Mfg.  Cc 
Pittsburg,  Pa. 
San  Francisco,  165  S 
ond. 

Los  Angeles,   527   Soi 
Main. 

Seattle,    314    C  e  n  t  r 
Bldg. 

Portland.   Couch   Bid 
Spokane,   424    1st   Av 

Westinghouse  Machine  Co. 

Pittsburg.   Pa. 

San  Francisco,  141  S 

ond. 
Weston  Elect'l.  Inst'm't.  Cc 

Waverly  Park.  N.  J. 

New  York.  74  Cortlan 

San   Francisco.   418   I 

genia  Av. 

Wilbur.  G.  A 

San    Francisco,    61    S 
ond  St. 
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ASBESTOS 

ohns-ManvllIe   Co.,    H.    W. 

BATTERIES 

DRY    BATTERIES 
Jean   Electric  Co. 
Elec.    Appliance    Co.,    "1900." 
:iec.   Goods   Mfg.   Co.,   "Sam- 
son  Semi-Dry." 
cierulff,     B.     F.,    Jr.    &    Co., 

"Columbia,"    "King." 
sterling     Elec.     Co.,     "Bear," 

"Sequoia." 
Stanley     &     Patterson,     Inc., 
|  "Exeter."    "Matchless." 
Vestern    Electric    Co.,    "Blue 
Bell."    "Liberty." 

)RY   BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 
{■Patterson." 

i  MEDICAL   BATTERIES 
,'artrick, Carter  &  Wilkins  Co. 
Stanley     &.     Patterson,     Inc., 
;  "Electro-tonic,"    "Vetter." 

DPEN  AND  CLOSED  CIR- 
CUIT WET  BATTERY 
lee.  Goods  Mfg.  Co.,  "Sam- 
1  son,"  "Noswas." 
,artrick, Carter  <£.  Wilkins  Co. 
itanley  &  Patterson,  Inc., 
[  "Gold  Medal,"  "Faraday." 
Western    Electric   Co. 

STORAGE     BATTERIES 
!lec.   Storage   Battery   Co. 
Vestghse  Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Idwards  &  Co.,  "Rex,"  "Lun- 
gen." 
lectrlc   Appliance   Co.,   "An- 

I  sonia." 

lee.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"  "Tyrolean." 

,artrick, Carter  &  Wilkins  Co. 
tanley  &  Patterson,  Inc., 
"Faraday,"  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

[LECTRO-MECHANICAL 

GONGS 
dwards  &   Co. 
ilectrlc   Goods    Mfg.   Co. 
arshall   Elec.  Co. 
jartrick. Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
ean  Elec.  Co. 

lee.   Appliance   Co.,    "Eaco." 
;lectrlc  Goods  Mfg.  Co. 
derulff,     B.     F.,    Jr.     &.    Co., 
("Sterling." 

sellogg  Sw'b'd  <SL  Supply  Co. 
'•n  k 


andard  Elec.  Wks., 
,'estern   Electric  Co. 


''C  &  S" 


BOILERS 

ienshaw-Bulkley  &   Co. 
eystone   Boiler   Wks.,   "Par- 
ker." 

oore  &  Co.,  Chas.  C,  "B.  & 
W." 

.andard     Electrical     Works, 
"Robb- Mum  ford." 
racy   Engineering   Company, 
[Edge   Moor." 

BOOKS 

echnical    Book   Shop. 

BOXES 

WALL   BOXES 
•njamln   Elec.   Mfg.  Co. 
assert    Electric    Const.    Co., 
"Bossert." 

lase-Shawmut  Co.,  "Knock- 
lout." 

ilcago    Fuse    Wire    &    Mfg. 
Co.,    "Union." 

')le  Co.,  John   R.,  "Bossert." 
itter  Co.,  The,   "Munit." 
ec.  Appliance  Co.,  "T  &  B" 
kneral    Electric   Co. 
arvard   Elec.   Co. 
olablrd-Reynolds   Elec.   Co. 
larshall   Electric  Co. 
andard   Elecfl   Wks.,  "M  & 
M." 

:anley     &     Patterson,     Inc., 
"Simplex." 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE     KEARNY    2191 


B.  E.  Kierulff,  Jr.  &  Co. 

PACIFIC  COAST  SALES  AGENTS 
FOR 


Heany  Fireproof  Wire  Co. 

FACTORY:    YORK.  PA. 
The  Only  Wire  (or  Armatures  and  Fields. 


The  Ideal  Electric  &  Mfg.  Co. 

FACTORY  :    MANSFIELD.  OHIO 
Single  Two  and  Three  Phase  Mo'ors. 

Chicago  Insulated  Wire  &  Mfg.  Co. 

FACTORY :    SYCAMORE.  ILL. 
Weather- Proof  Wire  in  Local  Slock. 


LOS  ANGELES 

120  S.Los  Angeles  St. 


SEATTLE 

Manny  Myers  Co. 
406  Central  Building 


SAN  ERANCISCO 

166  Second  Street 


To  Effect  Economy 
Means  to  Make 
Money 

A  Pamphlet  profusely  illustrated  with 
photographs    and     drawings,     entitled 

A  Modern  Steam  Power 
Central  Station 

tells  how  the  above  problem  was  solved 
in  one  instance  by 

Chas.  C.  Moore  &  Co. 

ENGINEERS 

INCORPORATED 

Contractors  for  Complete  Plants 


FOR  SALE,  WANTED 

And  Other  Classified  Advertisements 


Tht  rati  foi  advertisements  in  this  column  is  $1.00  per  insertion  foi  :< 
words  or  less;  additional  words  2  cents  each,  payablt  in  minimi  Remit- 
tanet  and  copy  shouid  reach  thts  offict  not  later  than  Monday  noon  for  the 
in  it  succeeding  issue. 

Replies  may  be  sent  in  can  at  Hi.  JOURNAL  OF  ELECTRICITY 
POWER  ASH  GAS,  liii'i  Mission  Street,  San  Francisco. 


WANTED — Bark  numbers  of  the  JOURNAL  OK 
ELECTRICITY,  POWER  AND  GAS.  We  have 
numi  Tons  calls  tor  hack  numbers,  which  we  are 
unable  to  All,  and  subscribers  having  back  num- 
bers on  band  will  confer  a  favor  upon  us  by  mail- 
inn    us    a    list    of    what    they    have,      on    r< ipt    of 

such   list  we  v.  ill  name  the  price  we  are  willing  to 
pay. 

IOURNAL   OF    ELECTRICITY,    POWER   AND  GAS. 
mil    Mission   Street,   San    Francisco. 


SITUATION  WANTED — By  electrical  engineer  with  15 
years'  experience  in  designing  and  estimating 
o£  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  cen- 
tral station  service.  Advertiser  takes  also 
draughting  work  in  this  line  as  home  occupation 
if  no  steady  engagement  can  be  attained.  Mod- 
el lie  expectations.  Address  Box  101.  Journal  of 
Electricity,   San    Francisco. 


AGENTS  WANTED  on  a  guaranteed  weekly  salary 
to  represent  our  two  publications.  "Southern  En- 
nine,  r"  and  "Southern  Machinery";  liberal  terms 
for  exclusive  services;  easy  sellers;  every  en- 
gineer and  every  machinist  is  interested.  Write 
at  once.  For  further  information,  address  W.  R. 
SMITH    PUB.    CO.,    Sub.    Dept.,    Atlanta.   Georgia. 


POSITION  WANTED  by  an  experienced  electrician  with  some 
business  ability.  First-class  references  on  this  Coasl  \\  ill 
accept  low  salary  il  opportunity  for  advancement.  Address 
Box  102.  Journal  of  Electricity. 

FOR  SALE  al  bargain  prices:  Two  6-wide,  9-high, 
is  ft.  Babi k  &  Wilcox  wrought  iron  front  boil- 
ers   in     first-class    i dition.     For    particulars,    see 

B.  W.     RICE.     1419  Metropolis  Bank  Building,  San 
Francisco. 


POWER 
LIGHTING 


MINING 
PUMPING 


A  request  to  any  of  the  following  offices 
will  bring  the  pamphlet 

PRINCIPAL    OFFICE 

SAN    FRANCISCO 

99  First  Street 

BRANCH      OFFICES 

10S  ANGELES,  Trust  Bldg.         PORTLAND,  Wells  fargo  Bldg. 

SEATTLE,  Mutual  Life  Bldg.       SALT  LAKE  CITY,  Atlas  Block 

NEW  YORK,  fulton  Bldg.,  Hudson  Terminal 


Sunbeam's  Sunbeams 

CARRY  ON   THE  WORK. 

No  Light  Equals  the  Pure  White  Light 
of  the 

Sunbeam  Tungsten 

''Nature  Smiles  Through  Sunbeams" 

Several  years'  service  on  the  Pacific  Coast 

has  demonstrated  their  dependability 

and  efficiency 

SUNBEAM  INCANDESCENT  LAMP  CO. 

CHICAGO         NEW  YORK 


Write  us/or  a  list  of  our 
t  'oast  Installations 


Western  Electric  Co 


SAN  FRANCISCO     LOS  ANGELES 
SEATTLE 
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PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


1  You    screw  the  battery  in  —  we've  done    the  re»t ' 
(Batters  renewals  lik.-  lamp  renewals) 


A  REVOLUTION  IN 
BATTERY    WORK 


Ifl  Wireless  Battery  I  lolders 
must  win  tin-  commendation 
o!  every  up-to-date  con- 
tractor, for  they  make  the 
hitherto    unsightly,    unsatis- 

iv  battery  set  ideal. 
I|  Strips    screw    up     against 
beams    oi    cellar   or   against 
side  wall,  as  desired. 
Ifl  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted   battery  can    be   taken    out    without 


STANDA*15 
RYBATTERy 


interrupting  circuit. 


Send  for  Bulletin 


STANLEY  &  PATTERSON,  Inc. 

23  Murray  St.  New  York 


The 

Fiercest 

Competition 

causes  very  little 

uneasiness  to  the 

man  who  offers  first-class  conduit  work   at 

reasonable  prices  because  he  figures  on  the  use  <  if 

Bossert  Drawn  Steel  Boxes 

when  he  estimates.  There  are  hundreds  of 
such  men  all  over  the  country,  who  are 
always  busy  with  profitable  work.  Get  in 
line!  See  for  yourself  how  we  make  one 
sharp  hammer  blow  do  the  work  of  drill,  file 
and  reamer,   and  how  any  live   contractor 

can  get  a  living 
out  of  his  busi- 
ness. The  sam- 
ple tells  the 
story.  Shall  we 
send  it  ? 

Bossert 
Electric 
Construction 
Co. 

UTICA.  N.  Y. 


TAPE 


Is  a  small  item  with  the  purchasing  agent, 
but  small  items  sometimes  cause  large  and 
expensive  tr<  mbles. 


GRIMSHAW    and  COMPETITION 
TAPE 

are  good  in  quality  and  must 
be    used    to    be   appreciated 

Write  us  direct,    it    your  supply   hou 
not  carry  it  in  stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 

1 14  Liberty  St.,  New  York 

"MUNIT"  Wall  Boxes 

For  Improved  C-S  Switches 

The  unit  idea,  which 
has  pro\  en  sui  h  a  suc- 
.  ess  in  the  standardiza- 
tion of  switchboards, 
forms  the  basis  of  our 
sj  stem  of  st  e  e  1  w  a  1 1 
1 "  ixes. 

Eai  li  hi in  is  complete 
in  itself,  there  being  four 
hi  iles  in  tin-  bai  k  of  ea<  h 
bux,  two  holes  in  the  top 
and  two  holes  in  tin  In  >i 
torn.  Tin  -i  hi  ill  s  are 
filled  with  heavy  steel 
butt'  i  i  r  more  of 

which  may  readily  be  re- 
moved by  a  slight  blow 
of  the  hammer.  The 
demand  for  this  box  is 
constantly  increasing   for 

the  reason  that  it  is  the    best    and    cheapest    box   on 

the   market. 

The   Cutter   Company 

PHILADELPHIA,  PA. 


3 


uTLj 


Ufa*Wi 


•  ■  •  <• 


766-770  FOLSOM  STREET       SAN  FRANCISCO 
SEATTLE  PACIFIC  COAST  REPRESENTATIVES       LOS  ANGELES 


"A( 


"E( 


BRACKETS 

CEILING     BRACKET   AN 

DESK   FIXTURES 
Stanley     4.     Patterson,     Inc 
"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,     ln( 

"Imperial." 
Sterling      Elec.     Co.     "Equ 

poise. 
Western    Electric   Co 

IRON    POLE    BRACKET! 
Benicia    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter 
Kierulff,     B.     F.,    Jr.    &    C< 

"Cutter." 
Pierson.   Roeding  &  Co. 
western   Elec.   Co.  "Fletchei 

BURNERS 

ELECTRICGAS  LIGHTIN 

BURNERS 
Electric  Goods  Mfg.  Co., 

vanee." 
Edwards  &  Co. 
Welsbach  Company. 
Western     Electric    Co., 

wards." 

CABLES 

SUBMARINE    AND    LEA[ 

COVERED 
American  Electrical  Works. 
Belden    Manufacturing   Co. 
Electric  Appliance  Co.,  "Pa 

anite." 
General    Electric   Co. 
Habirshaw    Wire    Co.,    "Ha 

Irshaw."  . 
Kierulff,     B.     F.,     Jr.     &     Ci 

"National." 
National  Conduit  &  Cable  Ci 

"National." 
Okonite  Co.,  "Okonite." 
Roebling's  Sons  Co.,  John  t 

"Tolma." 
Safety  Ins.  Wire  &  Cable  C 
Standard      Electrical     Work 

"Simplex." 
Standard    Underground    Cat 

Co. 
Simplex  Electrical  Co.,  "Sir 

plex." 
Western   Electric   Co.,   "Hal 

thorne." 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      Corp' 

he,  "Siemens." 
Reislnger,     Hugo,     "Electro 

"Nuernberg." 

CIRCUIT  BREAKERS 


The, 


"I-T-E 


Cutter     Co., 

"Dalite." 
Ft.   Wayne   Electric   Works 
General    Electric   Co. 
Kierulff,    Jr.,    &     Co.,     B. 

"Hartman." 
Western    Elec.    Co.,    "I-T-I 

"Halite." 
Westghse   Elec.   &   Mfg.   Co 

CLEATS 

FIBRE   CLEATS 
Blake  Signal   &  Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holabird-Reynolds    Elec.    C 

"Electric   Porcelain." 
"Thomas  &  Sons  Co.,  R. 
Weber  Elec.  Co.,  H.  D.  Sea 

general  sales  agent. 
Western  Elec.  Co.,  "Thorn; 

WOOD   KNOBS 
Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    C 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell,    Harvey,    "Hubbe 
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COILS 

,RMATURE     AND     FIELD 
COILS 

;elden    Manufacturing   Co. 
leneral    Electric   Co. 
Vestern  Electric  Co.,  "Delta- 
beston." 
\/estgrise   Elec.  &   Mfg.   Co. 

INDUCTION    COILS 
.lectric   Goods    Mfg.   Co. 
artrick, Carter  &  Wilkins  Co. 
Vestern    Electric   Co. 

SPARK    COILS 
.merican    Electrical    Works, 
lectric   Goods   Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

learborn    Drug    <£.    Chemical 
t  works. 

bhns-Manvllle    Co.,     H.     W., 
"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 
merican   Circular  Loom   Co., 
"Circular   Loom." 
ole   Co.,   John    R.,    "Circular 
',  Loom." 

RIGID  CONDUIT 

merican   Circular  Loom  Co., 
I  "Electroduct." 
lee.   Appliance  Co.,   "Galva- 
Iduct,"    "Loricated." 
iierulff,     B.     F.,    Jr.    &    Co., 
["American." 
oeblings     Sons     Co.,     J.     A. 

"Navalite." 

ole  Co.,   John    R.,   "Electro- 

duct." 

UNDERGROUND   CON- 
DUIT 
Dhns-Manville     Co.,     H.     W., 

"J.-M." 

lerson,   Roeding  <5L   Co.,   "Fi- 
bre." 
oeblings     Sons     Co.,     J.     A., 

"Bituminized   Fiber." 
/alworth  &  Neville  Mfg.  Co. 
Vestern   Electric  Co.,  Agents 
;  Walworth    &    Neville    Mfg. 

Co. 

CONNECTORS 

CABLE    CONNECTORS 

elden   Manufacturing   Co. 

hicago    Fuse    Wire    &    Mfg. 

Co. 

arvard   Elec.   Co. 

ierulff,  B.  F.,  Jr.  &  Co. 


CORD 


FLEXIBLE    BELL  CORD 
.merican  Electrical  Works, 
.elden   Manufacturing   Co. 
eneral    Electric   Co. 
Clerulff,     B.     F.     Jr.     &     Co., 
"National." 

ierson,  Roeding  &  Co.,  Agts. 
Elec.   Cable  Co. 
oebling    Sons    Co.,    John    A. 
implex   Elec.   Co. 
Vestern    Electric   Co. 

LAMP  CORD 

merican  Electrical  Works. 

■  elden    Mfg.   Co. 

■  \ec.    Appliance    Co.,    "Para- 
I  nite." 

ieneral    Electric   Co. 

konite   Co.,  The.   "Okonite." 
'ierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
(oeblings   Sons   Co.,   John    A. 
afety  Ins.  Wire  &  Cable  Co. 
implex   Elec.   Co. 
td.    Elec.   Wks.,   "Simplex." 
Itandard   Und.    Cable   Co. 
Vestern    Elec.    Co.,   "Victor." 

TELEPHONE    CORD 

;elden   Manufacturing   Co. 
lean   Electric  Co. 
'.ellogg   Sw'b'd  &   Supply   Co 
Uerulff,  B.  F.,  Jr.  &  Co. 

"National." 
'ierson,  Roeding  4  Co.,  Agts. 
|     Elec.  Cable  Co. 
afety  Ins.  Wire  &  Cable  Co. 
implex   Elec.   Co. 
■tandard   Elec.   Works,  "Sim- 
plex." 
Vestern    Elec.    Co..    "Victor." 
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Ma 
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"Circular   Loom" — How  it  is  made 

First,  inside,  there  is  a  fiber  tube.  The  fiber  is  made  especially 
for  this  purpose-  strong,  tough,  springy  and  perfectly  smooth  inside. 

Next  comes  a  winding  of  rubber  tape.  We  make  this  ourselves. 
It  helps  insulate  and  makes  the  tube  practically  waterproof. 

Third  comes  a  heavy  woven  cotton  covering  which  prevents 
stretching  and  adds  more  strength. 

Then  the  cotton  is  treated  with  a  special  insulating,  water- 
repelling  compound  that  cannot  be  washed  off  not  even  after 
boiling  in  a  soda  solution. 

Finally  there  is  the  outer  coating  of  mica. 

Thus,  you  see,  "  Circular  Loom"  is  made  tough,  firm,  strong, 
waterproof,  fireproof  insulation     and  the  cost  is  low. 

Order  "Circular  Loom"  through  your  dealer  and  use  it  where- 
ever  wires  need  mechanical  and  electrical  protection. 

Write  for  folder  "101   Uses  for  Circular  Loom." 

American  Circular   Loom  Co. 


oxweut- 


REGISTERED 


New  York 


BOSTON,  MASS. 

Chicago 


3an  r  rancisco 


Dale  Wireless  Clusters 

GAS,  ELECTRIC   and 
COMBINATION  FIXTURES 


Desk  Portables  -:-  Lighting  Novelties 


THE    DALE    COMPANY 

9th  Ave.  and  13th  St.,  NEW  YORK  CITY 


Railroads,  Lighting  Plants, 
Switchboard  Manufacturers , 
Contractors  and  general 
users  of  enclosed  fuses, 
after  exhaustive  tests,  have 
discovered  that  SHAW- 
MUT  National  Electric- 
Code  Standard  Fuses  are 
best  made.  Specify  them 
in  your  next  order.  Manu- 
factured by 

Chase-Shawmut    Company 

NEWBURYPORT,  MASS. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

plete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

li.    5  Chronicle  Bide.        San  Francisco,  Cal. 


C.  F.  B 


raun 
Power  Planl   Engineei 

60  \  ttomn  Strei  i 

San  I'  Kami--'  1 1 


C.  L.  Cory 

ConsultitiK  Engineer, 
803-804-805  Union  Trust  Bldg. 


Edward  5 

Cobb 

Consulting   E 

ngineer, 

Mecl 
H 

Ht.ii 
Rein 

£0f>&)8  Pa(  ific  Electri)   Bldg. 
aulit  s 

y  t  lonstrm  tii  m 
orced  Col                                 Los  Ai 

Clem  A.  Copeland,  M.  E. 

Lilting  and  Supervising  Electrical 
and  Mechanical   Engineer, 

Union  Trust    Bldg, 
Los  Ani 


R. 

F. 

Chevalier, 

(  Ml  1'lantsand  F 

trnai      1  xperted  for  Economy 
ttl  Fuel 

Furnace  and  Combustion  Tests 
Steam  Boiler  Economy  and  Tests 

Ke, 

idence  ' 

Alan 

I 
eda 

,in  oln  Ave.,              Phone 
Cal.                     Alameda  1 

Office:  230-231  I.  W.  Hellman  Bide. 

F.  C.  Finkle 

Consulting  Engineer, 

Specialties  2i"-;tl 

Hydro-Electric  Power  Plants    I.W.  Hellman 
1  ii  mm. hi  .mil  Domestic  Hide. 

Water  Supplies  Los  Angeles,  Cal. 


A. 

M. 

Hunt 

Ml   M 
M  E  M 
MEM 

AM 
\\1 
AM. 

SI  >< ' 

SOC 

1.  1 

<     1 
M    I 
E. 

i         :  I  rust  Bide. 

San  Francisco 

D.  C.  Jackson.  C.  E.    Wm.  B.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute  of   Electrical 

Engineers,   American   Society  ■>(    Mechanical 

Engineers,  American  Society  of   Civil    I 

neers.  1INEERS  EXPERTS 

5i  *  Commercial  National  Bank  Bldg. 

Chicago,  111. 


i    i      \,.ble 


t  .  S.  Davidson 


Noble  &  Davidson 


Consulting  Engineers 

921  Crockei  Bldg. 
Tel.  Douglas  .'■  1  San  1  i 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 
Specialty,  Hydraulic  Development 

i   nion  Trust  Bldg.        San  Francisco.  Cal. 
Union  Bide  San  Diego,  Cal. 


Telephone  Kearny257t 


Emerson  W.  Read 

Attornev-at-Law 


5112  California  Street 

Entrance  K n  i  San  Francisco,  Cal. 


E.  F.  Scattergoocl 

Consulting  Engineer 

i    ■  mates,  Plans,  Supervision,  Tests  of  Steam 
Electricand  Hydraulic  Plants,   Power  Trans- 
mission ami  Distributing  Systems. 
Standardizing  Lab. 


1133-1134  Central  Bl  U 


I  !       ■  i  !  i     .  i     I 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  antl  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 
Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs     Estimates     Construction 


I  'nion  Trust  Bldg. 
Los  Angeles 


I    1   M  oket  St.. 
San  1  rancisco 


Rudolph  W.  Van  Norden 
Consulting  Engineer 

912-914  Mutual    Saving?   Bank    B 

i     i   cisco 
Electricity,  Hydraulics,    Power   Development 
Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  ami  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Josi     < 


George  J.  Wellington 

General  Engineering.   Consulting  and    Constructing 

I  >enartments 
Fire  Protective      Electrical         Steam  Power 
Insurance  Heat  Ventilating 

Automatic  Sprinkler 
X.  V.  Block         Kohl  Bldg        Douglas  Bldg. 
Seattle  San  Francisco       Los  Angeles 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GET  OUR   PROPOSITION 


SAN  FRANCISCO,  301   FRONT  STREET 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And   WORKS 

CHICAGO     -'ILLINOIS 
LOS  ANGELES,  355  E.  SECOND  STREET 


STANDARD   ENGINEERING  COMPANY 


High  Class  Power  Plant  Design  and  Construction 


Write   us  your    Requirements  for  Estimate 


6  0    NATO  MA    STREET,    SAN  FRANCISCO     Telephone    Kearny    894 


CROSS  ARM  BRACES 

Benicla    Iron   Works. 
Kierulff,  B.  F.,  Jr.  &  Co. 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant   Electric  Co. 
Ft.   Wayne   Electric   Work 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg. 
Westghse   Elec.  &   Mfg.   C 
INCANDESCENT  CU 

OUTS 
Bryant   Electric   Co. 
D.  &  W.  Fuse  Co. 
General  Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg 
Weber   Elec.   Co.,  II.  D.  S< 

general  sales  agent. 
Westghse   Elec.  &   Mfg.   C 

TRANSFORMER     CU 
OUTS 
Bryant   Electric  Co. 
D.   &.   W.    Fuse   Co. 
General  Electric  Co. 
Pass  <£.  Seymour. 
Perkins  Elec.  Switch  Mfg 
Westghse   Elec.  &   Mfg.   ( 

DYNAMOS 

ALTERNATING  CUI 
RENT  DYNAMOS 
Allis-Chalme-s  Co., "Bulk 
Fairbanks,  Morse  &  Co. 
Ft.  Wayne  Electric  Worl 
General  Electric  Co. 
Standard     Electrical     Wi 

"E.   M.   Co." 
Western    Electric    Co. 
Westghse   Elec.   &   Mfg.  ( 
DIRECT  CURREN1 
DYNAMOS 
Allls-Chalmers  Co., "Bulk 
Electric   Appliance  Co.,   ' 

onial." 
Fairbanks,   Morse   &   Co. 
Ft.   Wayne   Electric   Wor 
General    Electric   Co. 
Northern    Electrical    Mfg 
Standard      Electrical     W 

"B.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.   i 

ELEVATORS 

Van    Emon    Elevator   Co. 

ENGINES 

GAS    AND    GASOLIr 
ENGINES 
Allis-Chalmers  Co. 
Moore  &   Co.,  Chas.   C. 
Fairbanks.    Morse   &   Co. 
Henshaw-Bulkley   &   Co. 
Hunt,   Mirk  &  Co.,  "Wes 

house*." 
Kierulff,     B.     F.,    Jr.    & 

"American   DieseJ   Eng 
Tracy   Engineering  Co. 
Westghse  Machine  Co. 

MARINE    ENGINE: 
Standard  Elec.  Works,  " 

bery." 

STEAM    ENGINE! 
Allis-Chalmers  Co. 
Moore  &  Co.,  Chas.   C. 
Henshaw-Bulkley  &   Co. 
Hunt,   Mirk  &  Co.,  "Wes 

house." 
Tracy  Engineering  Co.,  1 
Westghse   Machine  Co. 

FANS 

DESK  AND  BRACK 

ALTERNATING  CU 

RENT  FANS 

Ft.   Wayne   Electrical   W 

General   Electric  Co.,  "G 

Standard      Electrical      W 

"Jandus." 
Western    Elec.    Co.,   "Vic 

"Emerson." 
Westghse   Elec.   &   Mfg. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,   "1 

Co." 
Wagner    Electric    Mfg.   C 
Western   Elec.   Co.,   "W. 
Westghse   Elec.   &   Mfg. 

CEILING,  ALTERNAT 
CURRENT    FANS 
Standard    Elec.    Wks.,    ' 
dus,"    "Century." 
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tern    Elec.   Co.,   "Victor."     js 

Imerson." 

tghse   Elec.  &   Mfg.   Co. 

ILING,  DIRECT    CUR- 
RENT FANS 
I  trie  Appliance  Co.,   "Col- 

ial." 
tidard    Elec.    Wks.,    "Jan- 

is." 
j  tern   Electric   Co.,   "Haw- 

jorne." 
/tghse   Elec.  &   Mfg.   Co. 

ESK  AND   BRACKET 
I  ECT  CURRENT    FANS 
I  trie  Appliance  Co.,   "Col- 

lial." 

tWayne   Electric   Works. 
l(;ral   Electric  Co.,   "G.  E." 
tidard      Electrical      Works, 

andus." 
/tern   Electric  Co.,   "Ilaw- 

orne." 
/tghse   Elec.  &   Mfg.   Co. 

fIXTURES 

;|ling,  bracket  and 
1  desk  fixtures 

Itjjamln   Electric  Mfg.  Co. 
S  Co. 

Marine  fixtures 

leiamln   Electric   Mfg.  Co. 
>;:.   Co. 

[1  trie   Appliance   Co. 
t  ling   Electric   Co. 

SOW  CASE    FIXTURES 

lejamln   Electric   Mfg.  Co. 
);.  Co. 

o'is-Manville     Co.,     H.     W., 
linolite." 

STAGE  FIXTURES 
se-Shawmut   Co.,   "Shaw- 
(jt." 

FUSE  MATERIAL 

ECLOSED  FUSES   AND 
FITTINGS 

Jnnt   Electric  Co. 
Ihse-Shawmut   Co.,   "Sliaw- 

it." 
Ir.ago   Fuse  Wire   Mfg.   Co., 

Vnion." 
).i  W.   Fuse  Co. 
3«;ral  Electric  Co. 
lois-Manville    Co.,     H.     W., 

'^oark." 
rt. shall    Electric   Co. 
>e:lns  Elec.  Switch  Mfg.  Co. 
N  tern  Elec.  Co.,  "D.  &  W." 
V  tghse   Elec.   &   Mfg.   Co. 


\& 


FUSE   BOXES 

iding  Service  Boxes,  Sub- 
ty  Boxes  and  Junction 
'lit  Outs  for  use  witli  en- 
'tsed  fuses. 
5.  W.  Fuse  Co.,  "D.  &  W." 
lois-Manvllle  Co.,  H.  W., 
;roark." 

FSE  WIRE  AND    LINKS 
;tse-Shawmut   Co.,   "Shaw- 

Jt." 
2i  ago    Fuse    Wire    &    Mfg. 

Sesral    Electric   Co. 
H.*/ard    Electric   Co. 
Sa  &  Seymour, 
'ison,  Roeding  <&.  Co.,  "Alu- 
rium." 

VI.CELLANEOUS    FUSES1 

3rant    Electric    Co. 
H.vard  Electric  Co. 
*  shall   Electric   Co. 
'ecins     Elec.     Switch     Mfg. 


A^er  Elec.  Co.,  H.  D.  Sears 
:n'l  Sales  Agt. 

ELEPHONE    FUSES 

>ih  Electric  Co. 
).i  W.  Fuse  Co. 
<■   ulff,     B.     F.     Jr.     &     Co., 

Sterling." 
■tidard   Elec.  Wks.,  "Coucli|j 

Seeley." 
V  tern  Electric  Co. 


GOVERNORS 

WATER-WHEEL 
GOVERNORS 

'I  son,       Roeding      &       Co., 
jombard." 


~£?A 


The   Transmission 
of  Intelligence 


THE  various  means  of  communication  devised 
and  used  from  time  to  time  are  recognized 
as  definite  landmarks  in  the  world's  progress. 
Each    has    served    or   is   serving   its    useful 
purpose ;    some   have   passed   away ;    others   remain 
and  will  remain. 

This  is  the  electrical  age.  The  transmission  of 
intelligence  by  electricity  has  changed  the  habits  of 
man  and  made  the  world  immeasurably  more  com- 
pact. The  telegraph,  the  cable,  the  telephone;  each 
aids  and  supplements  the  other.  These  three  potent 
agencies  meet  different  needs,  serve  different  pur- 
poses, but  without  conflict  work  to  a  common  end — 
that  of  bringing  mankind  into  closer  social  and 
commercial  relations. 

The  creation  of  a  comprehensive  telephone  a/s- 
tem marked  a  new  era  in  the  art  of  communication. 
Telephone  service  is  unique  in  that  it  affords  oppor- 
tunity for  the  direct  and  immediate  exchange  of 
ideas.  Through  its  efficient  aid  social  and  business 
methods  have  been  revolutionized.  Its  value  to  each 
individual  and  each  community  increases  with  its 
growth.  Its  maximum  value  will  be  reached  when 
one  comprehensive  system,  reaching  all  and  covering 
the  entire  land,  is  fully  developed. 

The  telephone,  once  a  private  convenience,  be- 
came in  the  course  of  a  few  years  a  public  necessity, 
a  great  public  utility.  The  transition  brought  new 
responsibilities  and  obligations.  Our  aim  shall  be, 
as  it  has  been,  to  fairly  meet  and  discharge  every 
proper  responsibility  and  obligation.  Our  conception 
of  these  we  shall  state  in  our  next  bulletin. 
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TECHNICAL  BOOK  SHOP 

telephone                  604    MISSION     STREET               sanfpanc.sco 

KEARNY  916                                                                                                                                                                                                               CALIFORNIA 

"' 

THE  PRINCIPLES  AND  PRACTICE 
OF  SURVEYING 

By  C.  B.  Breed  and  C.  L.  Hosmer 

Emphasizes  common  mistakes  occurring 
in    field    work    by   practical   examples. 
Special  chapters   on  hydraulic  and  rec- 
lamation engineering'. 

Price  $3.00  Postage  Paid 

TABLES  FOR  ENGINEERING 
CALCULATION 

Second  Edition  Revised  and  Enlarged 
By  Richard  C.  Powell 

A  judicious  assemblage  of  valuable 
formulae  and  t  =  bles   for   electrical, 
hydraulic,    mechanical    and   civil 
engineers. 

LEATHER  BOUND       POCKET  SIZE 

Price  $2.00  Postage  Paid 

THE  STANDARD  HANDBOOK  FOR 
ELECTRICAL  ENGINEERS 

Written  and  Compiled  by  a  Staff  of  Specialists 

Bound  in   Flexible    Red   Morocco 
with  Round  Corners.    1300  Pages. 
1260  Illustrations.    Sent  anywhere 
on  receipt  of  price. 

Price  $4.00  Postage  Paid 

ELECTRICAL  CONTRACTING 

By  Louis  J.  Auerbacher 

Shop  System,    Estimating, 
Wiring  Construction  Methods 
and  Hints  on  Getting  Business. 

155  PAGES,  BOUND  IN  CLOTH 

Price  $2.00  Postage  Paid 

GAS,  GASOLINE  AND  OIL  ENGINES 

INCLUDING  PRODUCER 

GAS  PLANTS 

By  Gardner  D.  Hiscox 

A  new  book  from  cover  to  cover, 
entirely  reset ,  revised  and  enlarged 
to  442  pages.     Illustrated  by  351 
engravings.     16th  edition. 

Price  $2.50  Postage  Paid 

A    POCKET    BOOK    OF 

ELECTRIC  LIGHTING  &  HEATING 

By  Sydney  F.  Walker,  R.  N.,  M.  I.  E.  E.,  M.Inst. 
M.  E.,  A.  M.  lnst.C.  E.,  Etc. 

COMPRISING 

Useful  formulae,  tables,  data,  and  particulars 

of  apparatus  and  appliances  for  the  use  of 

Central  Station  Engineers,  Contractors 

and  Engineers-in-Charge. 

With  about  300  Diagrams  and  other  Illustrations 
438  Pages,  Bound  in  Flexible  Leather 

Price  $3.00  Postage  Paid 

MODERN  ELECTRICAL 
CONSTRUCTION 

A  reliable,  practical  guide  for  the 
beginner  in   Electrical    Construc- 
tion, showing  the  latest  approved 
methods  of  installing  work  of  all 
kinds  according  to  the  safety  rules 
of  the 

NATIONAL  BOARD  OF  FIRE 
UNDERWRITERS. 

By  Henry  C.  Horstmann  and  Victor  H.  Tousley 

Authors   of  "  Modern  Wiring  Diagrams  and  Descriptions  " 

243  Pages,  Copiously   Illustrated,  in  Flexible  Leather 

and  with  Rounded  Corners. 

Price  $1.50  Postage  Paid 

TELEPHONE  CONSTRUCTION 
METHODS  AND  COST 

By  Clarence  Mayer 

Formerly  Cost  Statistician  and   Facilities  Engineer 
Chicago  Telephone  Company 

APPENDIX  A 

Cost  of  Materials  and  Labor  in  Constructing 

Telephone  Line. 

By  J.  C.  Slippy,  Consulting  Telephone  Engineer. 

APPENDIX  B 

Miscellaneous  Cost   Data  on   Pole   Line  and 
Underground  Conduit  Construction. 

(Compiled  by  the  Editors  o{    Engineering  Contracting) 

281  PAGES.  BOUND  IN  CLOTH 

Price  $3.00  Postage  Paid 

GUARDS 

WIRE    LAMP   GUARD 
Benjamin    Electric    Mfg. 

"Can't   Break,"    "Prote< 

lite." 
General    Electric   Co. 
Harvard    Electric   Co. 
Hubbell,    Harvey. 
Welsbach    Company. 

HANGERS 

CABLE    HANGERS 

Chase-Shawmut     Co.,     "I 

ton." 
Klerulff,     B.     F.     Jr.     & 

"National." 
Standard    Underground   C 

Co.,  "Nordyke  Support.' 
Harvard    Electric   Co. 

HEATING  MATERIAL 

Including    Cooking    Uten 

Soldering  Irons,   Sad  In 

Etc. 
Elec.  Appliance  Co.,  "Am 

can." 
General    Electric   Co. 
Johns-Manville    Co.,     H. 

"Electro  therm." 
Simplex     Elec.     Heating 

"Simplex." 
Standard    Elec.    Wks.,    "£ 

plex." 
Vulcan    Electric    Heating 

"Vulcan." 
Westghse   Elec.   &   Mfg.  C 

HOODS 

STREET   HOODS  AN 
FIXTURES 

Elec.  Appliance  Co.,  "Cutt 
Ft.   Wayne   Elec.   Works. 
General    Electric   Co. 
Kierulff,     B.     F.,    Jr.    & 

"Cutter." 
Western   Elec.  Co,  "Fletcl 


INSULATORS 

GLASS   INSULATOR 

Brookfield      Glass      Comp, 

"Brookfield." 
Elec.    Appliance    Co.,    "H 

ingray. 
Plerson   Roeding  &  Comp 

"Locke    Triple    Petticoa 
Roeblings  Sons  Co.,  John 

"Knowles." 
Western    Elec.    Co.,    "Brc 

field." 


HIGH-TENSION 
INSULATORS 

Roeblings  Sons  Co.,  John 

"Lima." 
Klerulff,     E>.     F.,    Jr.    4 

"Ohio  Brass." 
Pacific    Elecfl    Works,    "1 

Lexington." 
Pass  &  Seymour. 
Plerson,  Roeding  &  Comp 

"Locke." 
Thomas  &  Sons  Co.,  R. 
Western  Elec.  Co.,  "Thon 

PORCELAIN    INSU- 
LATORS 

General    Electric   Co. 
Holablrd-Reynolds    Elec. 

"Electric    Porcelain." 
Pass  &  Seymour. 
Plerson,  Roeding  &  Comp 

"Locke." 
Thomas  &  Sons  Co.,  R. 
Weber     Electric     Co.,    H. 

Sears,  general  sales  ag 
Western  Elec.  Co.,  "Thon 


INSULATING  MATERI/ 

Belden    Manufacturing   Cc 

Holabird-  Reynolds    Elec. 
"Sterling"    Varnish. 

Johns-Manville  Co.,  H.  W 
"Asbestos  Wood."  "Ir 
rated  Fibre."  "Vulca 
ton."  "Monarch."  "PI 
nix  "    "Electrobeston." 

Klerulff,     B.     F.,     Jr.    & 
"Di-electric." 

Paraffine  Paint  Co.,  Ag 
"P.  &   B."  Products. 

Standard  Underground  C 
Co.,   "Ozite." 
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HABIRSHAW 


WIRE 


A   High  Grade  Wire  for 
High    Grade     Buildings 


Back  of  every  inch  of  Habirshaw  Wire 
stands  years  of  experience  in  manufac- 
turing, and  the  reputation  the  world 
over  wherever  wire  is  used  of  being 
the  best.      Write  to  us  for  information. 


WHITTELL  BUILDING     SAN  FRANCISCO 
Wired  Throughout  with  Habirshaw  Wire 


A  Complete  Stock  Carried  on  the  Pacific  Coast 

Immediate  Shipment  on  Receipt  of  Order 
PACIFIC    COAST    DISTRIBUTORS 

Western  Electric  Company 

LOS   ANGELES  SEATTLE  SAN    FRANCISCO 


6  6~ I     "  fi-»  g^  tf\\  ^\  ^     d\  1  I  i^l  I    i  1"%/'  '      ^rC  mat*e  in  every  tyPe  f°r  transmis- 
1    HtFIIICla     ^Udlliy  sion  line,  catenary,    telephone,    inlet, 

PORCELAIN     INSULATORS  wall,    floor,    tank,    switch,    lightning 

arrester,     storage     battery,      interior 

wiring,    etc.,    services.     <J  They  are  designed  and  guaranteed  to  meet  the  most    rigid    specifications 

of  engineers  engaged  in  the  designing  of  transmission  lines  and  all    accessory    equipment.      Submit 

your  specific  requirements. 


R.   Thomas  &  Sons   Company 

REPRESENTED   ON   THE   PACIFIC   COAST   BY 

WESTERN  ELECTRIC  COMPANY 


SAN    PRANCISCO 


SEATTLE 


LOS    ANGELES 
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LAMPS 


METERS 


ELECTRIC  ARC  LAMPS 
Elec.  Appliance  Co.,  "Adams 

B  agnail." 
Ft.     Wayne     Electric    Works, 

"W I." 

General   Electric  Co.,  "G.   B." 
Standard      Electrical     Works, 

"Jandus."    "Boulevard." 
Western   Electric  Co.,  "Haw- 
thorne." 
Westghse  Elec.  &  Mfg.  Co. 

FLAMING   ARC    LAMPS 
General    Electric   Co.,   "G.   I." 
Western   Elec.   Co.,  "Beck." 
Westghse  Elec.  &  Mfg.  Co. 

GAS  ARC  LAMPS 
Welsbach    Company. 

INCANDESCENT  LAMPS 
Brooks-Follis       Elec.       Corp., 

"Fostoria." 
Bryan-Marsh  Co.,  "Imperial." 
California      Inc.      L2mp      Co., 

"California." 
Columbia      Inc.      Lamp      Co., 

"Columbia." 
Elec.    Appliance    Co.,    "Pack- 
ard." 
Fairbanks,    Morse  &  Company 

"Fairbanks-Morse." 
General    Elec.    Co.,    "Edison," 

"Lowatt." 
Holabird-Reynolds    Elec.    Co., 

"Femco." 
Kierulff.     B.     F.,    Jr.     &    Co.,  I 

"Excelsior." 
Johns-Manville    Co.,     H.     W., 

"Linolite." 
Pacific  Electrical  Wks.,  "Col- 
umbia." 
Standard      Electrical     Works, 

••Improved  California." 
Sterling  Elec.  Co.,  "Sb-i'ling." 
Sunbeam      Inc.-,      Lamp      Co.. 

"Sunbeam,"    "Regal." 
Western    Electric    Co.,    "Sun- 

beair  "    "Regal." 
Westghs*.    Ilec.    &    Mfg.    Co., 

"Westinghouse." 

TANTALUM     LAMPS 

Bryan-Marsh  Co.,  "Imi-oi  ial." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

General  Elec.  Co.,  "Meridian 
Tantalum." 

Kierulff,  B.  F.  Jr.  &  Co., 
"Excelsior." 

Holabird-Reynolds  Elec.  Co., 
"Fein 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 

TUNGSTEN     LAMPS 

Bryan-Marsh  Co.,  "Imperial." 

Brooks-Follis  Elec.  Corp., 
"Fostoria." 

California  Inc.  Lamp  Co., 
"( lalifornia." 

Columbia  Inc.  Lamp  Co.. 
"Columbia." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

General    Electric   Co. 

Kierulff,  B.  F.  Jr.  &  Co., 
"Excelsior." 

Sterling  Elec.  Co.,  "Sterling." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 

Westghse  Elec.  <£.  Mfg.  Co. 

LINE  MATERIAL 

STREET   RAILWAY 
LINE   MATERIAL 
General    Electric   Co. 
Johns-Manville     Co.,     H.     W., 

"J.-M." 
Kierulff,     B.     F.,    Jr.    &     Co., 

■•Lord   Electric   Co." 
Pass  &  Seymour. 
Pierson,  Roeding  &  Co,  "Ohio 

Brass  Co." 
Western    Electric   Co.,   "Elec- 

tro1- 
Westghse  Elec.  &  Mfg.  Co. 


AMMETERS  AND 
VOLTMETERS 
General    Electric   Co. 
Johns-Manville     Co.,      H.   W.. 

"Victor  i  lombination." 
Ft.       Wayne       Elec.       Works. 

"\\ 1." 

Wagner  Elec.   Mfg.  Co. 
Western    Electric   Co. 
Westghse  Elec.  &  Mfg.  Co. 
Weston   Elec.    Instmt.   Co. 

WATTMETERS 
Duncan   Elec.   Mfg.   Company, 

"Duncan,"    "Moneta 
Electric  Appliance  Co.. 

gar 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Johns-Manville  Co.,   H.  W. 
Wagner    Elec.    Mfg.   Co. 
Weston    Elec.    Instmt.   Co. 
Westghse  Elec.  &  Mfg.  Co. 


MOTORS 


ALTERNATINGCURRENT 
MOTORS 

Allis-Chalmers  Co. 

Fairbanks.    Morse   &   Co. 

General    Electric   Co. 

Kierulff.  Jr.,  &  Co.,  B.  F., 
"Ideal." 

Standard  Elecfl  Wks.,  "Cen- 
tury." 

Western   Electric  Co. 

Westghse  Elec.  &  Mfg.  Co. 

DIRECT   CURRENT 
MOTORS 

Elec.  Appliance  Co.,  "Colo- 
nial " 

Ft.   Wayne   Electric  Works. 

General    Electric   Co. 

Fairbanks,   Morse   &   Co. 

Standard  Electrical  Works, 
"» Vntury." 

Northern    Electrical    Mfg.    Co. 

Western    Electric   Co. 

Westghse  Elec.  &  Mfg.  Co. 

MOULDING 

American  Circular  Loom  Co., 

"Lutz." 
Johna-Manville     Co.,     H.     W., 

"Electrobestos." 

PHOTOGRAPHERS 

Waters  &   Co.,   R.   J. 


PAINTS 


MACHINES 


REFRIGERATING 
MACHINES 
Vulcan    Iron    Works. 

MINING 

MINING    MACHINERY 
General    Electric   Co. 
Henshaw-Bulkley   &   Co. 
Moore  &  Co.,  Chaa.   C. 
Westghse  Elec.  &  Mfg.  Co. 
Western    Electric    Co. 


INSULATING    PAINT 
Keirulff,     B.     F.,     Jr.    &     Co., 

"!  ii-electric." 
Paraffine    Paint   Co.,   The   "P. 

&    B." 
Standard    Underground   Cable 

Co.,    "Ozite." 

PINS 

IRON    PINS 
Benicia    Iron   Works. 
Elec.  Appliance  Co..  "Cutter." 
Harvard    Elec.   Co. 
Kierulff,     B.     F.,    Jr.     &     Co.. 

"Hubbard." 
Pierson,  Roeding  <£.  Company, 

"I.ocke." 
Roeblings  <£.   Sons   Co.,   J.   A., 

"Lima." 
Thomas  &   Sons   Co.,   The   R., 

"Lee." 
Western     Elec.     Co.,     "Lee," 

"Fletcher." 

WOOD    PINS 
Kierulff,  B.   F.,  Jr.  <£.  Co. 
Pierson,  Roeding  &  Company, 
Eucalyptus   and  Locust. 

PIPE 

IRON   AND   STEEL    PI  PE 
The   Shaw- Batcher   Co. 

PLUGS 

ATTACHMENT    PLUGS 
Benjamin    Elec.    &    Mfg.    Co., 

"Wizard." 
Bryant   Electric   Co. 
Electric      Goods       Mfg.       Co., 

"Howes." 
General    Electric   Co. 
Hubbell,    Harvey. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins'   Elec.  Sw.   Mfg.   Co. 
Stanley     &     Patterson,     Inc. 

"New  Code." 


FLUSH  PLUGS  AND 

RECEPTACLES 

Bryant    Electric    Co.,    "Chap 

man." 
Cutter    Co.,    The 
General     Electric    Co. 
Hubbell,    Harvey. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Stanley     &     Patterson,     Inc., 

"Simpl'  \  " 

STAGE    PLUGS    AND 

RECEPTACLES 

Chase-Shawmut    Co.,    "Cush- 

ing." 
General    Electric   Co. 
Stanley     &     Patterson,     Inc., 

"Jfielding." 
Western  Elec.  Co,  "Krueger" 

POLES 

IRON  AND  STEEL   POLES 

California   Pole  &   Piling  Co. 
Benicia    Iron    Works. 
Kierulff,     B.     F.     Jr.     &     Co., 

"Tripartite." 
Pierson,   Roeding  &  Co. 

WOOD    POLES 
California   Pole  &   Piling  Co. 
Kierulff.  B.   F.,  Jr.  &  Co. 
Sterling   Elec.   Co. 
Western    Electric   Co. 

PUSH  BUTTONS 

Edwards    &    Co. 

Electric  Goods  Mfg.  Co. 

Partrick, Carter  &  Wilkins  Co. 

Fass  &   Seymour. 

Western  Electric  Co.,  "Ed- 
wards," '•Midget,  Jr.." 
"New  Mite." 

RAIL  BONDS 

Chase-Shawmut   Co.,   "Shaw- 

mut." 
General    Electric   Co. 
Johns-Manville  Co.,   H.  W. 
Kierulff,     B.     F.,    Jr.    &     Co., 

"Thomas." 
Nafl   Conduit  &  Cable  Co. 
Pierson,   Roeding   &  Co. 
Roeblings  Sons  Co.,  J.  A. 
Westghse  Elec.  &  Mfg.  Co. 

RECTIFIERS 

General    E!ec.    Co.,    "Mercury 

Arc." 
Westghse    Elec.    &    Mfg.    Co., 

"Cooper- Hewitt." 

RHEOSTATS 

FIELD    RHEOSTATS 
Cutler-Hammer   Mfg.    Co. 
Ft.   Wayne   Elec.   Works. 
General    Elec.    Co. 
Simplex    Elec.    Heating  Co. 
MOTOR    STARTERS    AND 

CONTROLLERS 
Cutler-Hammer  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks. 
General   Elec.  Co. 
Westghse   Elec.  &   Mfg.   Co. 

SEARCHLIGHTS 

Ft.   Wayne   Elec.   Works. 

General    Elec.    Co. 

Std.    Elec.    Wks..    "Engberg." 


SOLDERING  MATERIAL 

SELF-FLUXING  SOLDER 

Belden    Manufacturing   Co. 
Dean    Electric   Co. — "1900." 
Kellogg   Sw'b'd  &   Supply  Co. 
Kierulff,     B.     F.,    Jr.    &     Co., 

"I  >i-electric." 
Western     Electric    Co. 

SOLDERING    PASTE 

Belden    Manufacturing   Co. 

Blake  Signal  &  Mfg.  Co., 
"Aluminum    Tube." 

Chase-Shawmut  Co.,  "Red 
E." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

Kierulff,  B.  F.  Jr.  &  Co., 
"Dielectric." 

Standard  Electrical  Works, 
"Standard." 

Western  Elec.  Co.,  "Haw- 
thorne." 

SOLDERING    SALTS 
Belden    Manufacturing   Co. 
Western      Elec.     Co.,     "Haw- 
thorne." 

SOLDERING  STICKS 
Belden    Manufacturing   Co. 
Western   Electric  Co.,"    Haw- 
irne." 

STREET  CARS 

Pierson,       Roeding       <£.       Co.. 
111." 

STAPLES 

INSULATING  STAPLES 
Blake  Signal  &   Mfg.  Co. 
Kierulff,     B.     F.,    Jr.    &     Co., 

"Blake." 


SHADES 


Benjamin  Elec.  &  Mfg.  Co., 
Metal. 

Dale   Co. 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Holophane    Co. 

Hubbell,    Harvey. 

Pass  <£.  Seymour. 

Western  Electric  Co.,  "Mar- 
ten." 

SOCKETS 

Including  all  classes  of  Sock- 
ets and  Receptacles. 

Benjamin  Elec.  &  Mfg.  Co., 
"Twin"  Socket,  "Benco" 
W.   P.   Socket. 

Bryant    Elec.    Co.,    "Bryant." 

Cutler-Hammer   Mfg.    Co. 

General    Elec.    Co.,    "Edison." 

Holabird-Reynolds  Elec.  Co.. 
"Weber." 

Hubbell,  Harvey,  "Hubbell 
Pull    Socket." 

Johns-Manville  Co.,  H.  W., 
Moulded  Mica  W.  P.  Sock- 
ets. 

Marshall   Elec.  Co.,  "M.-S." 

Pass  &  Seymour. 

Perkins  Elec.  Switch  Mfg.  Co. 

Stanley  &  Patterson,  Inc., 
"New   Code"    W.    P. 

Weber  Electric  Co.,  H.  D. 
Sears    general    sales    agent. 


SUPPLIES 

Concentrate     your     Accounts 
and  Shipments 

The  following  Advertisers 
carry  a  general  stock  of 
electrical  supplies. 

Brooks-Follis  Elec.  Corpn. 
Electric  Appliance  Co. 
Holabird-Reynolds  Elec.  Co. 
Pacific  Electrical  Works, 
Standard  Electrical  Works. 
Sterling  Electric  Co, 
Western  Electric  Co. 


SWITCHES 


DOOR    SWITCHES 
Bryant    Elec.    Co.,   "Perkins." 
Edwards       &       Co.,       "Eco." 

"Lungen." 
Marshall    Elec.    Co.,    "M.-S  " 
Perkins    Elec.  Switch  Mfg.  Co. 
Standard      Electrical     Works, 

"M.  &  M ." 
Western     Elec.     Co.,     "Eco," 

"Lungen." 

FLUSH    AND   SNAP 
SWITCHES 
Arrow   Elec.  Co.,   "Arrow   E." 
Bryant    Elec.    Co..   "Perkins." 
Cutler-Hammer  Mfg.  Co. 
Dale   Co. 

General    Eljotr-   Co 
Marshall    Elec.    Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
Standard      Electrical      Works. 

"M.    &    M." 
Cutter    Co..    The.    "C-S  " 

KNIFE    SWITCHES 
Chase-Shawmut    Co. 
General     Electric    Co. 
Holabird-Reynolds     Elec.    Co 
Marshall    Elec.   Co.,   "M-S." 
Perkins  Elec.  Switch  Mfg.  Co 
Std.   Elec.   Wks.,   "Barkelew  " 
Western    Electric    Co. 
Westghse  Elec.  &  Mfg.  Co. 

PENDANT     SWITCHES 
General    Elec.    Co. 
Pass  &  Seymour. 
Perkins    Elec.    Sw.    Mfg.    Co. 

SWITCHBOARDS 

LIGHT   AND    POWER 
BOARDS 
Cutter   Co.,   The, 
Fairbanks,   Morse  &   Co. 
Ft.   Wayne   Elec.   Works. 
General    Electric  Co. 


Standard      Electrical     W 

"Bark. lew." 
Western    Electric   Co. 
Westghse  Elec.  <£.  Mfg. 

TELEPHONE     BOAR 

Dean    Elec.    Co. 

Elec.   Appliance   Co.,   "E 

Elec.    Goods    Mfg.    Co., 

nunciaphone."      "Roto! 
Kierulff,     B.     F.     Jr.     & 

"Sterling." 
Kellogg   Sw'b'd  &   Suppl 
Standard     Electrical     W 

"Couch  &  Seeley." 
Western   Electric  Co. 


TAPE 

American     Electrical     W 
Belden    Manufacturing   C 

"Century." 
Elec.   Appliance   Co.,   "E 
General   Elec.   Co.,  "Pars 
Johns-Manville     Co.,     H 

"Magnetto."  "Fib: 

"Niagrite."    "J.-M." 
Kierulff,     B.     F.     Jr.     & 

"Imperial." 
N.     Y.     Insulated     Wire 

"'  Irimshaw,"         "Con 

tion." 
Okonite   Co.,   The,   "Oko: 

"Manson." 
Paraffine   Paint   Co.,  Th< 

&  B." 
Sterling     Elec.     Co.,      "E 

"Sequoia." 
Western    Elec.    Co.,   "Vli 

"Amazon." 

TELEPHONE   EQUIPM 

Dean    Electric   Co. 
Electric  .Appliance    Co. 
Electric   Goods    Mfg.    Co 
Kellogg   Sw'b'd  &.   Suppl 
Kierulff.      B.      F.,     Jr.     & 

"Sterling." 
Western    Elec.    Co. 


TOOLS 

CONSTRUCTION  T( 
Kierulff,  B.  F.,  Jr.  &  Co 
Klein  &  Sons,  Mathias 

WIRE-CUTTING  PLI 
Marshall     Elec.     Co.,     " 
omy." 

Klein    &    Sons,    Mathias 


TOWERS  (STEEL) 

Benicia    Iron    Works. 
Kierulff,     B.     F.     Jr.     & 

"Tripartite." 
Pierson,    Roeding    &    Co 


TRANSFORMERS 

American     Transformer 

"Amerii  an 
Duncan    Elec.    Mfg.   Co. 
Elec.    Appliance    Co.,    " 

aid." 
Ft. Wayne  Elec  Wks.  "Vi 
General    Electric   Co. 
Std.    Elec.    Wks.,    "Mole 
Wagner      Electric      Mfg. 

"Wagner." 
Western     Elec.    Co.,    "A 

can." 
Westghse    Elec.    &    Mfg 

"Westinghouse." 


TURBINES 

STEAM    TURBINE 

General    Elec.    Co..    "Ci 

Western   Elec.   Co..  "Ra 

Westghse   Machine  Con 

"W.'slingliouse-Parso 

WATER     TURBIN 

Pelton      Water      Wheel 
"Pelton-Francis." 


TELEGRAPH    INSTRUV 

Western   Elec.   Co. 

WIRE 

ALUMINUM   WIR 
Pler60n,   Roeding  &  Co. 
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THE   EFFECT   OF  SNOW -LOAD   ON   TELEPHONE  AND 

TELEGRAPH  LINES 


By  M.  Kawara. 

An  interesting  paper  on  snow  load  on  telephone  and  tele-  showed  the  fact 
graph  lines  was  presented  at  the  recent  meeting  of  the  Electric  or  at  the  lowest  ; 
Science  Association  at  Tokio 
by  Mr.  S.  Kanda.  He  has 
been  a  government  engineer 
for  twenty-live  years.  Below 
is  an  abstract  of  his  paper. 

Damages  done  by  snow 
are  quite  frequent  and  se- 
vere, particularly  in  1908. 
On  February  9th  the  lines 
in  Atlanta,  Ga.,  and  its  vi- 
cinity were  damaged  to  a 
considerable  extent,  causing 
great  confusion  and  incon- 
venience. On  February  29th, 
around  Somerset,  England, 
large  damages  were  done  by 
snow;  again  on  March  3d, 
in  Wiltshire,  England,  snow 
caused  wreckage  of  many 
poles  and  lines.  In  this 
latter  instance,  some  iron 
poles  were  badly  bent  and 
many  were  brought  down 
flat  to  the  ground.  How 
extensive  the  damages  were 
can  be  realized  when  we 
learn  that  the  repair  work 
took  ten  days  and  nights 
In  Michigan.  Ohio  and  Iowa 
many  lines  suffered  simi- 
larly from  snow  in  March 
The  severe  snowstorm  of 
April  9th  around  Tokio  did 
more  damage  than  any 
other  so  far  as  known  in 
Japan.  These  occurrences 
warrant  careful  study  of 
effects  of  snow-  load  on 
telephone  a  n  d  telegraph 
lines. 

The  Tokio  snowstorm 
was  confined  within  the 
radius  of  about  twenty 
miles ;  and  yet  in  this  small 
area  the  damaged  poles 
numbered  over  1000,  and 
cross  arms  1300.  Of  17,000 
telephone  subs  c  r  i  bers  in 
Tokio,  only  5800  remained 
intact,  the  rest  being  put 
out     of     commission     temporarilj 


Te'ephone  Pole  in  Sierra  Nevada  Mountains  which  was  8  feet  Under  Snow  Before 
Shovelling  was  started. 


ind     the     broken     telephone       per    cubic    foot, 
ines  alone  numbered  280,000.     A  careful  Study  on  damaged  poles       apparently    due 


that   most  poles  break   either   near   the  ground 
roove  cut  for  cross  arm.     Tipping  of  poles  was 

numerous;  and  this  seems 
to  be  the  first  step  toward 
breaking,  for  as  will  he 
shown  later  poles  have  very 
little  resistance  against  hori- 
zontal stresses,  and  as  soon 
as  the  vertical  stress  acts  off 
the  axis  of  the  pole,  the 
force  tending  to  bend  or  tip 
increases  enormously,  the 
final  result  being  the  com- 
plete wreckage.  Many  cop- 
per telephone  lines  were  not 
able  to  sustain  the  weight 
of  accumulating  snow  and 
in  some  places  iron  ti  |e- 
graph  wires,  weighing  400 
pounds  to  the  mile,  broke 
simply  of  snow   load. 

In  this  connection  ex- 
perience with  hailstones  may 
be  of  interest.  Heavy  hail- 
stones fell  around  Tokio  in 
last  June.  Again,  many 
telephone  and  tele  g  raph 
lines  were  broken  from  im- 
pact of  heavy  hailstones 
Some  hailstone  specimens 
picked  at  random  measured 
from  two  to  three  inches  in 
diameter.  'file  largest  one 
is  r<  pi  a  teil  to  have  weighed 
a  little  over  live  pounds. 
Such    hailstorms    are.    how - 

■  i|     \  ery    rare ut 

rence,  and  no  provision  can 
bi  made  to  guard  against 
them  on  economical  rea  >i  in 

I  he  specific  gravitj  i  d 
snow  is  variously  stated  by 
different  authorities.  The 
report  from  a  Japanese  ob- 
servatory says  that  snow  in 
the  months  of  January  and 
F  e  h  r  u  a  r  y  has  a  specific 
gra\  ii\  of  II  n5.  in  NTovi  in 
her  and  March  0.06,  and  in 
April  II  1-1  The  snow  in  the 
recent  snowstorm  around 
Tokio  weighed  16.2  pounds 
gravity    of    0.2o       This    was 


or    had    a    specific 

to     the    large    amount    of     water    it    contained. 
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The   quantitj    of   snow   that   can   stick   and   stay   on   the   line   is  PRELIMINARY   REPORT  ON  TELEPHONES. 

chief!)    determined  b)   circumstances.     In  the  recent  storm  Continental   United   States 

referred   to,   it   clung   to   the   line  approximately   circular  in   form  (Exclusive  of  Alaska,  Hawaii,  Philippine  Islands  and  Porto  Rico) 

and   its   diameter   measured   344    inches.      (Mr    Abbol    states   in  ...                         ,             .,                    ..       ,,         ,       ,,    ,..,,, 

,    ,     ,           ,                                        ...                    ,     .     ,    ,  Ni.    statistics  relate  i"  the  years  ending   December  .11,   19(1/, 

1m      lelephom    that  average  snow   coating  is  from  's  to  ',   inch.)  ,    ,,.,,,       ....              ,           ,     ,                        ,      ,,                    .   ,         , 

.      ■,                 .                          .     i          ■          ■   i            j  :il"l    1 '"-•       I'11'    totals    include    reports    ol    all    commercial    and 

In   exceptional   cases,   it    is    reported   that    six.   eight,   and   even   a  ,                         .    ,                             ,    ,.          ,         ,              •     ,     , 

,             ,       .,.,        .           .  mutual    systems   and    farmer   or   rural    lines,   hut    do   not   include 

toot    ot    frozen    snow    on    hues    were    observed.       I  hen-lore,    it  ,     ,     ,          ,.                     ,,                     ,    ,        .        ., 

.,     .        ,            .     ,              ,      ,             ,  reports  of  telephone  lines  operated  by  steam  and  electric  railways ; 

appears  necessary  to  provide  for  about  6  inch  snow  load  on  each  ,               .     ,    ,                       .■•",, 

,.         , .                          ,       .            ,             ,              ,  .     .           ,.  ,  nor   do   thev   include   reports   ot    isolated    systems   operated   ex- 

lun       if  we  assume  a  dcn-itv  ot  Si)  pounds  per  cubic  toot,  which  .          ,     ,        .      ,                                    .   ,           "          , 

,  ,        ,  '          ...                        r            .   ,.  clusively   for  the  bencht  ot  commercial  and  manufacturing  enter- 
seems    to    he    reasonable,    the    weight    ot    snow    per    loot   of   line  .         '.    ,       ,                     ,           .  .     , 

,.,,,,             ,             ,-.,   •                      ,  ,  ■  prises,  federal,  state,  and  municipal  governments. 
becomes  about  <>  pound-,  or  ''iki  pound-   tor  l.->n  teet  span.      I  his 

'  Per  <•  ■  1 1  t  ol 

will    produce   about    15,000   pounds   on    each    pole    with   20   lines.  1907.                   1902.      Increase. 

,.           t     1     ■     r           1                   1        ,            .1    .   .1  •           .-iii  Number      <>r      systems      and 

prom    Fulers    formula    it    can   be   shown   that   this   vertical   load  lines    iii.....                                    22971                   9.136        isi  4 

calls    for    9    inch    diameter    pole    if    the    height    is    18    feet.      The       Miles  of  single   wire 12,999,369  1,900,451  165.3 

following,  Table  I.  -how-  the  maximum  allowable  vertical  load:  Numbei    of  stations  oi    tele- 
phones,   total     6,118,578               2,371.044          158.1 

Bell    i  \i  lei  lean    T.    &    T 

Company)    (2)3,132,063  1,317,178  137. s 

TABLE    I.                                 TABLE   II.  [ndependenl     (nor    B   II)            2,986,515              1,053,866         183.4 

1                     ''                       V                      .i                             n  Number  of  public   exchanges.                15,527                   10,361            49.9 

££                   ,?.                  ib'?!o                  !"!!  Number  of  switchboards   (to- 

.,,',"i  :i,  it  '■'"    1,;-",;  '  10.896  47.4 

H                     ..                  "■",;;,                    sn                          oq  Common    battery    service.                  2,146                        837          156.4 

.'     .,  ,,,,  :,-  Magneto  system    13,801  10,005  37.9 

30  16  pits?  240  11  Automatic   ns  54  118.5 

•  7n                         pi  Estimated  messages  or  tall 

::iin  17  during    year,    total     11,372,605,063       5,070,554,553  124.3 

i       exchange      mes 

sages 11,119,867,172       1,949,849,709  124.7 

, ,    -   i  .     i                      i   -  Long    distance    and    PUi 

/  =  height  above  ground  in  feet.  missages     252,737,891         120,704,844        109.4 

D  =  diameter  of  pole   in   inches  Total   income   (3)    $184,461,747         $86,825,536        112.0 

,.,,,,             .     ,  ,       ,   .               ,  '             expenses      c  Including 

J   =allowable  vertical   load  in  pounds.  taxes,    interest     and    tl x ... 

, .    .  ,  ,  i        >,    ,  n   io  ■     i  ,i  i  c  charges)    $140,802,305         $66,164,771  116.1 

II  /  he  assumed  to  be  24  feet,  D   12  inches,  the  number  of  ,,,„.,,    cos)    ,„-    oonBtrucUon 

iron  wires,  weighing  4mi  pounds  to  the  mile,  that  can  be  strung  and    equipment,    Including 

,-  ,                                  i      i     ,-  r,      ■     ,         i                       ,  I   estate  and   telephone.    $si:i,6«7,ons       $:;s9,27x,232-       no, 6 

on   safer,    against   a   snow   load  oi   y  _•   inches  diameter  is   shown  ,. 

(  apii.ihzat  Ion 

ill  Table   II.   in  which   n  i-  the  number  of  wire-  and  a  the  pole  capital     stock     author 

,,.,,,;,,    ,-.,..  iz c    value     $1,121,931,023        $384,534,066  191. S 

span  in   ieci.  capital    stock   outstand- 

It   i-  known  lint    ihe  resisl  nice  of    i   iiolr  affainsf   i   liori /.mt-.l  i,lg-   Par  v-llu'     $512,685,265        $274,049,697  87.1 

it  is  Known  mat  tnc  resistanc(   oi  a  pon   against  a  nonzontal  Dividends    on    stock    ...      $2;   IS    670         $14,982,719          58.4 

force  is  '  londs     aul  lioi  ized,     pa  < 

value     $556,537,932        $158,099,094  252.0 

Bonds    outstanding,    pai 

value    .....     $301,930,739  $73,981,361  308.1 

7r  /,•>  y  Interest    on    bonds    $12,316,109  $3,511,948         250.7 

II  =  — .,      '  i   i    'i     par     value    stock 

K  '  dbondso    tstanding    $814,616,004        $348,031,058         134.1 

I  "in r« i , ...  i  es  a  mi   wi'ge 

,  ■  ,     r.             .-          r        i       -r—                                                          ■  Salaried     e  in  ploy 

in  which  A  =  radiu-  ot  pole,   I  — resistance  to  rupture  per  unit  number    25,298  I  I  124  79.1 

of    pole    material,    /  =  height    above    ground.    .,,,,1    K  =  constant  wige"  earners/ '  a    erase  $19'29M23            *9-S85,S86 

depending  upon  the  pole  material  and  the  units  of  measure  used.  number lls.xri  64.628  83.9 

,,      ,-       ,  i  .-;;.-  ,  ,  ,  i  Wages     $48,980,704  $26,369,735  85.7 

Mr.  Kanda  gives  value-  of  H  for  cedar  pole-  commonl)   used,  as  ,      Tll„  M.t,,,,„s  ,„   farl ,.,,   hll,  ,   „,,.  ,  in  this 

in  Table  III.     If  we  take  again  the  casi    oi  24   feet    12  inch  pole,  leport  are  confined  t..  number  ol   oiks,  miles  of  wire  and  num- 

..          ii         iii               <,   i                         'x,i               iii,  °er    '"     telephones:      1907—17,702    lines,     186,294    miles    of    wire, 

the    allowable    horizontal    stress    is    3240    pounds        this    i-    onlj  565,649  telepnones;    l»02      1,985- lines     19,965  miles  of  wire,  55.747 

telephones.      It    is   probable    thai    a    more   thorough   canvass   was 
made    of    these    lines    in    1901    than    in    1902     which    accounts    in 

TABLE    ill.  pari    for   the   larg<     increase. 

I/D       9            10          11            12          13            14          15            16              17  2.     Exclusivi     ol    S5,?S7    farmer    or    rural    stations    receiving 

:'n       1640       2250       2995      3888       1948       6174       T.'.ai       9216         11154  f-xchange    service    th   ou;?h    switchboards    ol     "Bell"    Companies. 

22       1493       2048       2726        '-v.>       1498       5613       6904       3376          10040  A     large    proportion    ol     these    stations    wen     reported    as    and 

24       136.x       1X77       l'Ihs       3240       iil1:;       514]       6328       7680           9212  included    in    total   stations    for   independent    (non-Bell)    system  . 

26       1269-    1722      2292       2991       3806       1072       5841       7089              i03  3.     Includes  assessments  of  mutual  systems. 

28       1171       1607       213H       2777       3534        1410       5427       i  F896       ■ 

30       1092       1499       1995       2592       3299       1116       5062       6144             7369  ...           ,      ,„                  ...     ■„ 

Report   of   Bureau   "f   the   Census. 

.   ,    ,      ,    .                         ,.                    ,                  „           .  The   final    report    for    1907    will    contain    an    analysis   of   the 

one-eighth  of  the  corresponding  vertical  stress.     Hence  it  appears  i          ,   ,   ,          ,               .   j  .   ■,                     r          ,          .              ,  ., 

.          .                         .                                                                      '  '  above  totals  and  present  detail  statistics  for  other  phases  of  the 

to  be  saier  to  determine  the  diameter  of  poles  with  reference  to  industry 

probable  horizontal  stresses.     This  is,  however,  hard  to  estimate. 

For  even   if   we   assume   that   all   vertical    load-   act   through   the  ln  tne  parks  of  Chicago  it  has  been  found  difficult  for  the 

axis  of  the  pole   (which   is  not  generally  the  case),  breaking  of  cleaning  force  to  keep   the   boulevards   properly   swept  owing 

wire-,  or   -now   load  being  blown   off  on   one   side   of  the   pole,  lo  the  groat  amount  of  automobile  traffic  during  the  daylight 

will    cause   considerable   horizontal    stress       Again,    when   strong  boms,   and    the    principal    work   is    now    being   done   at   night. 

wind  blows  laterally  at  the  time  the  lines  are  loaded  with  frozen  In  order  to  prevent  the  running  down  of  the  members  of  the 

-now.   the   wind   pressure  acting  on   the   pole   will   be   enormous.  cleaning  force  in  I  lie  darkness,  each  worker  is  equipped  wilh 

Such  being  the  case,  perfectly  safe  pole  lines  against  all  possible  a  .small  incandescent  lamp  placed  upon  the  top  of  his  helmet 

dangi  r-  are   impossible  to  build  on  economical   reasons.     How-  which  is  supplied  with  current  from  a  portable  battery  carried 

ever,    observance    of    the    following    simple    rules    will    minimize  in  his  pocket.     When  the  Now  York  City  street  cleaning  force 

annoyance  and  trouble  to  some  extent.     First,  adopt  as  short  and  adopted  a  while  uniform  for  regular  wear  they  wen-  promptly 

equal     pan   .i     possible;   second,   lines  ought   to  be  a-   near  level  clas  ified   as  the   "While   Wings."     The   public  have  a  happj 

ible;    third,    soft,    swampy    places    are    to    be    avoided;  way  of  selecting  appropriate  designations  in   such   eases  and 

wiri     an    h     ful  and  ought   to  be  placed  at   frequent  "!l  >'  .i"st  as  promptlj   dubbed  the  electric  lighted  stive*  clean- 

lifth,    make    grooves    for    cross    arm-    as    -hallow    as  ers  in  the  Chicago  parks  the  "Fire  Fly  Brigade."     This  name 

tb.    make    radii    of    curvature    at    curves    large;  is    particularly   appropriate,   and   "Fire   Flies"   they   will   prob- 

poles  ought  to  be  straight.  ably  be  until  the  end  of  time. 
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A    REPORT    ON    METHODS    OF    TELEPHONE 
ACCOUNTING. 


D.  C.  &  W.  B.  Jackson,  and  Arthur  Young  &  Company,  the 
consulting  accountants  for  Chicago,  have  filed  a  report  on  pro- 
posed methods  of  accounting  for  the  telephone  system.  The 
proposed  new  telephone  ordinance  reserves  to  the  City  Council 
comprehensive  powers  in  the  adjustment,  changing  and  regu- 
lation of  telephone  rates  after  30  months  from  the  company's 
acceptance  of  the  ordinance,  which  was  December  1,  1907,  and 
thereafter  at  intervals  of  five  years.  For  the  purpose  of  an 
intelligent  exercise  of  the  right  to  regulate  rates  at  the  end  of 
30  months  it  is  considered  important  that  the  information  pro- 
duced for  the  city  shall  particularly  exhibit:  (1)  the  investment 
required  for  furnishing  each  class  of  telephone  service;  (2)  the 
cost  of  furnishing  each  class  of  service  rendered,  and  (3)  the 
revenue  derived  from  each  class  for  service  rendered.  The  ordi- 
nance clothes  the  city  comptroller  with  authority  to  prescribe  the 
form  and  manner  of  keeping  accounts  and  records  by  the  com- 
pany, and  the  report  is  in  conformity  with  this  authority.  The 
object  of  the  report  is  to  formulate  a  system  of  keeping  records 
and  accounts  to  be  adopted  by  the  telephone  company  so  that  all 
the  facts,  data  and  information  necessary  to  make  proper  and 
reasonable  regulation  of  rates  may  be  furnished  to  the  city. 

A  more  comprehensive  system  of  record  keeping  and  account- 
ing than  has  heretofore  been  introduced  by  any  telephone  company 
is  required  to  make  apportionment  of  costs  among  the  many 
different  classes  of  service  established  by  the  ordinance,  and  this 
report  is  in  a  sense  without  the  guide  of  precedent.  To  accom- 
plish  the  purpose,  the  costs  of  giving  service  must  be  separated 
and  properly  apportioned  among  the  different  classes  of  service. 
The  rate  schedule  of  the  ordinance  requires  the  company  to 
maintain  a  comprehensive  service  suited  to  all  classes  of  users, 
which  analyses  into  15  different  classes  of  service  for  "Chicago 
Exchange"  user--,  seven  classes  of  service  for  "Neighborhood 
Exchange"  users,  and  two  special  classes  embracing  private  lines 
and  mileage  extension  lines.  These  are  enumerated  in  detail  in 
the  report.  They  are  all  for  service  within  the  city.  Toll  service 
to  points  outside  of  tin-  city  is  additional  thereto. 

The  city  probably  will  eventually  desire  to  have  a  complete 
inventory  and  appraisal  of  the  physical  property  of  the  telephone 
company.  However,  the  plan  of  accounting  laid  out  in  the  report 
expects  that  suitable  subdivisions  of  the  plant  may  be  reached 
through  accepting  the  divisions  found  in  the  telephone  company's 
accounts,  and  deriving  the  further  subdivisions  by  mathematical 
processes  and  engineering  estimates.  This  will  serve  all  the 
needs  of  the  present,  and  a  complete  inventory  can  be  ordered 
when  the  city  finds  that  it  would  be  desirable. 

The  investment  and  operating  cost  for  telephone  service  may 
be  divided  into  two  principal  parts:  (1)  a  part  which  may  be 
assumed  to  be  independent  of  the  amount  of  use  of  the  telephones 
and  is  fixed  for  any  class  of  service  in  substantial  accordance 
with  the  apparatus  required  to  give  the  type  of  service  for  that 
class.  a,id  i2i  the  remaining  part  dependent  almost  directly  on 
the  amount  of  use  of  the  telephones:  that  is.  on  the  extent  of 
the  telephone  traffic.  Illustrative  examples  indicating  the  neces- 
sity of  this  subdivision  are  given  in  the  report.  The  phrase 
"Readiness  to  Serve"  is  adopted  in  the  report  to  indicate  the 
first  part,  and  the  phrase  "Service  Rendered"  to  indicate  the 
second  part.  The  setting  apart  of  these  two  parts  of  plant  from 
each  other  is  difficult  because  of  the  lack  of  adequate  means  for 
keeping  separate  records  of  messages  belonging  to  each  class  of 
service.  The  company  maintains  a  count  of  the  messages  from 
all  of  those  subscribers  whose  bills  are  based  on  messages,  and 
it  therefore  keeps  data  from  which  a  record  may  be  made  of  the 
mrs.-iyrs  originated  1>\  each  coin-box  class  of  service  ami  by 
cell  of  the  regular  measured-rate  classes  (omitting  the  com- 
muted rate  lines)  It  also  niil.es  a  monthly  count  (called  a  "peg 
count"  )  of  all  calls  for  one  day  in  the  month,  but  this  gives  no 
information  as  to  the  relative  number  of  messages  originated  by 
the  various  flat-rate  classes  of  service  of  the  commuted  lines. 


The  importance  of  obtaining  a  true  record  of  the  messages 
originated  in  each  of  the  latter  classes  of  service  will  be  under- 
stood when  it  is  known  that  much  the  greater  part  of  the  traffic 
handled  by  the  company's  central  office  comes  from  the  flat-rate 
and  commuted-rate  lines.  The  results  of  a  recent  peg  count 
taken  at  central  offices  serving  the  business  part  of  the  city  show 
that  17,011  lines  in  these  classes  originated  no  less  than  632,796 
calls  during  24  hours,  while  the  36,668  measured-rate  lines  of 
the  same  central  offices  originated  only  400.356  calls  during  the 
same  24  hours.  Similar  results  are  exhibited  by  the  records  of 
all  the  monthly  peg  counts. 

As  already  indicated,  a  large  part  of  the  cost  of  giving  service 
is  proportional  to  the  amount  of  the  traffic,  and  it  is  an  essential 
feature  of  the  plan  presented  in  the  report  that  the  records  of 
traffic  shall  be  complete.  The  great  disparity  in  the  traffic  of  the 
different  classes  must  make  a  large  difference  in  the  cost  of 
service,  and  the  conditions  relating  to  the  cost  in  the  different 
classes  cannot  be  adequately  known  until  arrangements  have  been 
devised  for  keeping  classified  records  of  the  messages  originated 
by  the  flat-rate  and  commuted-rate  subscribers,  as  well  as  the 
others.  The  most  satisfactory  way  of  doing  this  is  by  putting 
a  message  register  or  meter  on  every  flat-rate  and  commuted-rate 
line:  but,  owing  to  the  fact  that  message  registers  are  not  yet 
installed,  the  company  should  organize  a  special  force  of  clerks 
for  counting  and  supervising  the  counting  of  these  messages 
until  registers  are  installed.  The  report  points  out  that  the 
company  is  now  taking  steps  to  organize  such  a  force. 

It  is  obvious  that  over  170,000  telephones  cannot  be  con- 
sidered individually,  one  by  one.  on  account  of  the  insuperable 
difficulty  ami  cost  of  keeping  records,  but  that  they  must  be 
considered  in  groups  of  similar  character.  These  groups  are 
lived  by  the  schedule  of  rates  imposed  on  the  company  by  »he 
ordinance.  The  service  to  meet  each  subscriber's  needs  most 
economically  can  be  obtained  by  him  from  some  one  of  the 
classes  of  service  of  the  rate  schedule,  and  subscribers  of  reason- 
ablj  similar  requirements  are  therefore  attracted  together  in 
groups  corresponding  to  the  rate  classes.  The  rates  are  so 
numerous  and  carefully  adjusted  that  every  user  can  get  tele- 
phone service  adapted  to  his  needs.  It  is  therefore  convenient 
and  proper  to  adapt  the  accounting  methods  so  as  to  arrive  at 
the  average  cost  of  service  for  each  of  these  classes.  In  pur- 
suance of  this  object  the  report  shows  a  plan  for  apportioning 
the  company's  investment  among  the  same  classes,  and  segre- 
gating the  revenue  according  to  the  classes. 


No  inter-works  telephone  system  is  used  by  the  Hening-Hall- 
Marvin  Safe  Co.  of  Hamilton.  Ohio.  C.  M.  Carpenter,  president 
of  the  company,  argues  "That  a  foreman  will  not  work  so  far 
on  his  own  responsibility  with  a  telephone  at  his  elbow  as  he 
will  if  he  mtisr  walk  to  the  general  office  when  he  wishes  to 
speak  with  his  superintendent.  We  believe  that  a  telephone 
system  in  a  factory  will  waste  as  much  time  by  making  pos- 
sible useless  intercourse,  as  it  will  save  by  giving  added  facil- 
ity. It  is  the  facility  that,  causes  the  waste.  Wlen  it  is  hard 
to  spend  money,  it  is  much  easier  to  save  it — and  so  it  is  with 
time.  Again,  without  the  telephone  we  throw  the  superin- 
tendent into  more  intimate  and  personal  relation  with  his 
men.  By  going  into  various  departments,  instead  of  talking 
into  them,  his  presence  has  a  good  effect  on  the  activities  of 
the  works.  When  he  goes  to  see  the  condition  of  work  anil 
progress  obtained,  it  is  not  possible  for  foremen  to  give 
excuses  that  might  be  accepted  over  the  telephone." 


A  license  tax  for  telephone  companies  is  required  in  Ore- 
gon. The  Pacific  States  T.  fr  T.  Co.  has  lost  in  both  the  Cir- 
cuit and  Supreme  Courts  in  Oregon  in  questioning  the  eon 
stitutionality  of  the  initiative  and  referendum  amendment 
adopted  by  the  people  in  1906.  The  company  is  required  to 
pay  'he  annual  license  tax  of  "';  upon  its  gross  receipts  ami 
to  make  annual  statements  to  the  State  Treasurer.  This  de- 
cision will  probably  be  appealed  to  the  Supreme  Court  of  the 
Cnited  States. 
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LOCAL    TRAFFIC 
Bl      V     I.    Sli  INDS 

The  subject  ol  local  traffic  is  quite  large,  and  to  deal 
with  it  properly  one  would  have  to  start  from  the  very 
beginning  and  go  through  it  step  l>\  step  Just  where  the 
beginning  would  be  is  a  matter  of  opinion.  Some  would 
saj  the  beginning  is  with  the  switchboard  specifications, 
and  that  is  not  too  early  to  begin,  but  as  that  seems  to  be 
more  engineering  than  operation,  we  will  begin  with  the 
new    applicant. 

The  selection  from  applicants  of  persons  to  bi 
student  operators  is  not  as  easy  a  problem  as  might  be 
expected.  In  selecting  from  the  many  applicants  a  few 
to  become  operators,  a  great  deal  must  be  considered.  "A 
thing  that  should  not  be  lost  sight  of  for  an  instant  is 
that  the  selection  is  one  that  is  going  to  affect  the  com- 
pany in  the  future.  Will  the  applicant  be  an  operator  up 
to  the  required  standard?  Do  her  general  actions  indicate 
that  she  will  be  quick  and  active  enough  to  handle  the  num- 
ber of  calls  expected  of  all  operators  in  time?  Does  her 
tone  of  voice,  her  accent,  impress  you  in  a  way  that  makes 
you  think  that  she  is  a  person  that  is  fitted  for  the  place 
of  representing  the  company  in  handling  its  greatest  asset, 
the  best  advertisement  that  a  telephone  company  has,  and 
do  this  in  a  way  so  that  the  public  (the  ones  that  are  to 
be   pleasedl    will   say  your   service   is   good    service? 

It  is  a  grave  mistake  to  admit  an  applicant  just  because 
she  is  recommended  by  some  one  who  is  connected  with 
the  company,  or  for  a  similar  reason,  if  she  does  not  come- 
up  to  the  necessary  requirement.  These  cases  not  only 
CO  t  the  company  money  by  trying  them  or  giving  them  a 
chance,  but  take  up  a  great  deal  of  time  that  is  also  a 
loss.  Operators  from  this  class  will  almost  invariably  do 
more  to  break  down  good  service  than  they  will  to  main 
tain    or    improve    it. 

All  these  things  having  been  considered,  together  witli 
her  height,  sight,  etc.  and  the  applicant  having  been  em 
ployed,  then  come  the  first  instructions  The  student  is 
taught  the  meaning  of  the  words  jacks,  cords,  keys,  etc.. 
is  taught  to  select  numbers  in  the  multiple,  and  the  vari 
ous  symbols  and  markings,  and  it  is  ,„,t  so  very  long 
before  she  recognizes  these  in  a  mechanical  sort  of  way. 
But  this  is  not  true  with  the  words  or  phrases  she  is 
tauglu  to  use.  It  is  not  hard  for  her  to  learn  the  wording 
of  the  phrases  to  be  used  when  the  different  conditions 
arise,  but  to  use  these  phrases  with  the  proper  accent  and 
in  the  proper  tone  of  voice  seems  to  be  more  difficult  \t 
this  point  the  student  should  be  so  thoroughly  drilled  that 
she  will  not  only  use  the  phrase  correctly  worded,  but  with 
an  accent  that  carries  courtesy  in  every  word.  Operators 
generally  do  not  seem  to  realize  that  they  control  the 
temperament  of  the  telephone  users  to  a  great  extent. 
At  least  they  do  not  always  take  advantage  of  this,  as  is 
shown  by  curt  or  expressionless  replies  that  are  made.  \ 
little  courtesy  costs  nothing,  and  goes  a  long  way  toward 
making  our  work  more  pleasant. 

After  the  student  has  been  taught  the  different  mark- 
phrases,  etc.,  and  knows  how  to  operate  from  the 
practice  she  has  had,  she  is  passed  to  the  board  and  her 
work  should  be  supervised  by  a  supervisor  or  an  older 
operator.  But  eare  should  be  taken  in  selecting  the  operator 
in    whose    care    she    is    to    be    placed.      Many    employees    .ire 

- '  operators,  but  very  poor  when  it  comes  to  telling 

~    how    '"   operate      A    promising   student    can    be    very 

;ary    patience    and    the   knack   of   correcting    or 

'"§    her    '1    •'     waj     that     will     show    her    her    mistakes 

'I   "    she   is    placed   with    some   one   who   has 

''"'     "ff''»'l    her    or    injure    her    feelings.       Student 

arc     frequently     very     sensitive     until     they     h    • 

acquired  confidence      An  experienced  operator  who  does  not 
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take  kindly  to  coaching  students  is  quite  likely  to  pass  a 
student  along  as  competent  too  soon,  just  to  relieve  herself 
of  work  that  is  irksome  to  her,  and  cases  of  this  kind 
affect  the  service  more  than  is  generally  realized.  Start  the 
student  right  and  it  is  not  much  trouble  to  keep  her  right. 
but  let  her  get  away  from  the  instructions  or  from  her 
own  ideas  concretely  early  in  her  career  as  an  operator,  and 
there  is  but  one  of  two  alternatives — start  her  all  over 
again,  or  worry  along  until  she  finally  ceases  to  be  an 
operator  for  one  reason   or  another. 

Having  coached  the  student  to  the  point  of  self-confi- 
dence, through  the  medium  of  the  instructor  and  the  senior 
operator  or  supervisor,  the  next  step  of  placing  her  in  a 
ion  to  depend  upon  herself,  or  nearly  so,  is  equally  as 
delicate  as  moving  her  from  the  instructor's  board  to  the 
board  proper.  In  most  exchanges,  especially  the  larger 
on.  s,  the  load  is  distributed  as  equally  as  possible  in  all 
positions;  therefore  it  is  necessary  that  the  student  take 
up  a  position  the  same  as  would  a  more  experienced  opera- 
tor, and  in  placing  her  the  supervisor  should  be  careful  to 
know  the  disposition  of  the  operators  on  either  side. 
Should  the  student  be  placed  between  two  who  will  not 
help  her  by  answering  some  of  her  calls,  and  showing  her 
bow  to  help  herself,  she  is  liable  to  feel  the  task  too  great; 
but  if  the  conditions  be  the  opposite,  she  will  begin  to 
acquire  more  confidence  ami  speed  from  the  start.  Too 
much  thought  cannot  be  given  to  the  first  instructions  to 
operators  and  the  subsequent  development  up  to  the  time 
they  are  expected  to  be  competent  or  capable  of  caring 
for  the  work  according  to  their  length  of  service.  A  good 
start   is  a   thing  half  done. 

From  this  time  cm  the  operators  are  in  charge  of  the 
chief  operators  or  supervisors  and  are  expected  to  improve, 
not  alone  in  accuracy  ami  speed  as  their  length  of  service 
increases,  but  in  following  instructions  that  were  given 
before,  and  the  importance  of  which  the  student  operators 
do  not  appreciate.  Good  service  does  not  only  mean  quick 
attention  from  the  operators  and  connections  between  the 
different  stations,  but  means  all  of  this  together  with  the 
avoidance  of  unnecessary  interruptions.  Interruptions  are 
caused  by  the  operators,  ami  their  occurrence  can  be  mini- 
mized by  carefulness  on  the  part  of  the  operators.  It  is 
the  interruptions  caused  by  cord,  key,  line,  or  other  troubles 
which  are  annoying  to  subscribers,  and  which  operators 
frequently  notice  hut  do  not  fully  realize  what  these 
troubles,  even  those  that  appear  the  most  trivial,  mean  to 
themselves  in  their  work  and  to  the  service.  A  case  of 
trouble  noticed  by  an  operator  should  be  reported  by  her 
and  reported  again  every  time  she  notices  it,  if  it  is  not 
repaired  within  a  reasonable  time  after  her  first  report.  In 
large  exchanges,  about  one  per  cent  of  the  calls  cannot  be 
completed,  and  basing  the  foregoing  statement  on  this  item 
alone,  it  will  be  generally  admitted  by  managers  of  large 
exchanges  that  their  "Can't  Raise"  reports  do  not  equal  one 
per  cent  of  the  originating  calls.  The  necessity  of  team 
work  should  be  thoroughly  explained  to  the  operators.  In 
order  to  have  a  uniform  answering  time,  the  operators  must 
help  each  other  as  much  as  possible,  and  the  reason  for 
this  should  be  made  clear.  It  is  not  good  practice  to  tell 
an  operator  that  she  must  help  the  operators  on  either 
side  of  her  in  just  those  words,  but  make  it  clear  that  the 
object  is  uniformity  of  answering  service,  and  to  gain  this 
one  should  help  the  other  as  much  as  possible,  and  by 
doing  this   they  are   helping  themselves. 

Office  discipline  and  the  conduct  of  the  operators,  both 
in  the  operating  room  and  recreation  room,  are  subjects 
of  importance,  and  are  usually  governed  by  the  local  con- 
ditions with  the  exception  of  operators'  privileges  at  the 
board,  and  this  is  a  point  that  modern  apparatus  has  taken 
eare  of  in  itself  to  a  large  extent,  particularly  in  the  larger 
exchanges.  Operators  cannot  be  permitted  to  talk  to  each 
other   while  on  duty,  unless  the  work   demands  it,  and   that 
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is  seldom.  The  work  in  larger  exchanges  is  usually  so 
arranged  that  there  is  very  little  time  for  personal  conver- 
sation. 

Chief  operators  and  supervisors  are  placed  in  charge  of 
the  operators,  and  their  duties  in  part  are  to  see  that 
the  operators  handle  the  subscrihers'  calls  according  to  the 
instructions  given  them,  to  maintain  efficient  discipline. 
etc.;  but  their  work  does  not  stop  there.  They  are  held 
responsible  for  the  service  given  by  the  operator,  and  to  do 
this  it  is  necessary  that  their  knowledge  of  handling  traffic 
must  be  used.  A  supervisor  cannot  give  good  service  if 
the  work  of  her  operators  is  not  good,  neither  .can  she 
give  good  service  if  the  positions  in  her  division  are  over- 
loaded during  the  busiest  hours  or  at  frequent  intervals 
during  the  day.  These  conditions  are  not  always  shown  on 
peg  count  day.  and  it  is  to  the  supervisor  or  chief  operator 
that  the  manager  looks  for  information  of  these  irregular 
conditions. 

In  selecting  chief  operators  and  supervisors,  many  things 
must  be  considered.  A  good  operator  does  not  always 
make  a  good  supervisor.  It  i-  well,  as  far  as  possible,  to 
advance  the  operators  according  to  their  length  of  service, 
but  this  can  only  be  one  of  the  things  to  consider  and  by 
no  means  should  it  be  allowed  to  offset  any  of  the  other 
qualities  that  are  so  important  and  which  some  younger 
operators  may  have. 

The  supervisor  should  be  a  good  operator — not  neces- 
sarily one  of  the  quickest1— careful  in  her  work,  one  who 
has  judgment  in  dealing  with  the  irregular  conditions  as 
they  arise,  and  a  person  who  can  handle  other  operators 
in  a  way  that  will  cause  them  to  do  their  best  work  when 
she  is  not  watching  them  as  well  as  when  she  is.  A  super- 
visor who  ha-  not  the  ability,  either  natural  or  cultivated, 
to  coach,  correct,  or  reprimand  her  operators  in  a  way 
that  is  not  humiliating  to  or  is  inwardly  resented  by  them 
has  a  difficult  time  in  giving  a  good   service. 

In  branch  exchange  systems  where  "B''  or  trunk  oper- 
ators are  necessary,  the  selection  of  these  operators  is  made 
from  the  local  hoard  of  operators,  hut  the  requirements  are 
not  the  same.  To  select  the  best  "A"  operator  for  "B" 
work  seems  the  logical  thing  to  do.  but  this  does  not  always 
work  out  as  expected.  On  the  "A"  board  an  operator  may 
do  good  work,  but  there  she  controls  the  number  of  per- 
sons who  can  talk  to  her  at  one  time,  but  on  the  "B"  posi- 
tion it  is  quite  different.  And  although  one  is  a  good  "A" 
operator,  she  may  not  he  much  of  a  success  on  the  "P." 
board,  simply  because  -he  is  easily  excited  or  confused. 
The  "B"  operator  must  necessarily  he  quick  to  think  and 
quick  to  act.  There  are  times  when  the  loss  of  self-control 
on  her  part  would  materially  affect  the  service  of  some 
branch  office  for  several  minutes.  The  "B"  operator  should 
feel  that  she  is  a  part  of  the  office  whose  wire  she  is 
handling,  and  if  in  full  sympathy  with  them,  she  will  be 
able  to  do  much  to  help  that  office  give  a  good  service  to 
the  subscribers  of  that  district. 

The  words  "Peg  Counts"  do  not  have  much  meaning 
to  the  operators,  and  sometimes  not  to  the  chief  operators. 
and  it  i-  usually  for  the  reason  that  they  do  not  under- 
stand why  they  are  taken.  From  the  regular  peg  counts 
that  are  taken  a  chart  is  made,  and  while  this  shows  the 
changes,  gain  or  loss,  from  some  previous  count,  and  "is 
interesting  and  useful,  the  greatest  value  can  be  had  from 
the  sheets  that  show  the  counts  as  taken  by  hours,  or  half 
hours,  as  they  may  he.  and  the  numbers  of  hours  and  min- 
utes that  the  operators  worked — the  detail  sheets.  From 
these  sheets  the  office  manager  can  learn  the  conditions  of 
each  position,  not  as  an  average,  but  as  they  are  at  any 
hour.  From  these  -heets  it  is  frequently  suggested  that 
further  counts  be  made  for  certain  hours,  or,  on  some 
positions,  at  irregular  hours.  The  distribution  of  the  work 
over  the  board  and  the  number  of  operators  necessary  are 
shown 


FOREST     SERVICE     TELEPHONE     LINES     IN 
OREGON  AND  WASHINGTON. 

By  W.  E.  Herring.1 

Forest  Service  lines  are  only  constructed  in  those  parts  of 
the  country  where  the  field  is  not  covered  by  commercial  com- 
panies, and  where  the  business  which  would  be  obtained  will  not 
justify  the  construction  of  a  commercial  line. 

The  Forest  Service  ha-  a  general  contract  with  all  the  large 
telephone  companies  by  means  of  which  they  are  enabled  to 
connect  with  their  exchanges  or  switchboards,  and  the  Govern- 
ment line  is  treated  to  a  certain  extent  as  a  commercial  line. 

The  headquarters  of  many  of  the  Forest  officers  are  in 
isolated  parts  of  the  country,  and  in  some  cases  it  takes  three 
weeks  for  an  answer  to  be  received  to  a  letter  sent  by  the  Super- 
visor  to  the  Forest  officer,  although  the  distance  may  not  exceed 
60  or  70  miles.  In  case  of  fire  it  is  imperative  that  help  be 
secured  to  aid  in  fighting  it.  It  was  in  order  to  remedy  this 
situation  ami  to  facilitate  the  administration  of  the  Fore-t  that 
the  construction  of  telephone  lines  was  begun.  The  line  most 
commonly  used  is  a  grounded  line  of  No.  12  BB  galvanized 
iron  wire.  In  some  cases  -winging  insulators  are  used,  attached 
to  tree-,  hut  in  a  majority  of  the  cases  where  not  in  a  heavily 
timbered  country,  a  pole  line  is  constructed. 

The  necessity  for  telephone  lines  is  thoroughly  realized,  and 
the  help  which  they  have  been  in  different  parts  of  the  country 
during  the  past  year  have  fully  warranted  their  construction. 
In  one  case  alone  bj  means  of  a  portable  te-t  -et.  which  are  used 
extensively,  a  Ranger  was  enabled  to  summon  help  from  a  point 
43  miles  away,  and  by  doing  so  a  tire  which  would  have  proved 
very  disastrous  was  checked  and   finally  controlled. 

Following  is  a  list  of  telephone  lines  constructed  by  the 
Forest  Service  in  Oregon  and  Washington: 

Oregon. 

I       cade  National  Fore-t:     From  Lowell  to  J.  W.  Hill  ranch, 
'via   llazeldell.  20'j   miles,   metallic  circuit 

Crater  National  Forest:  From  Ashland  to  Ashland  Butte 
Ranger  Station.  15  miles  along  Ashland  Creek,  grounded  circuit. 
In  addition  there  is  about   15  mile-  of  other  line  on  this  Forest. 

Deschutes  National  Forest:  From  Sugar  Creek  Ranger 
Station  to  a  connection  with  a  private  line  near  Howard,  Oregon, 
27  miles,  grounded   circuit. 

Oregon  National  Forest:  From  Portland.  Oregon,  connect- 
ing with  the  city  of  Portland  Water  Work-'  line,  -even  miles, 
metallic  circuit.  From  Dufur  to  Wards'  mill,  thence  to  a  Ranger 
Station,  15  mile-,  grounded  circuit.  From  Sisters,  Oregon,  to 
Allingham.  18  miles,  grounded  circuit. 

Umpqua  National  Fore-t:  from  Roseburg  eastward  via 
Peel   to   Black   Rock    Ranger   Station.    "(I   mile-,   metallic  circuit. 

Wallowa  National  Forest:  From  Wallowa  to  Sled  Springs, 
thence  to  Chico.  thence  to  a  Ranger  Station.  53  miles,  grounded 
circuit.  A  short  line  from  Halfway  to  Cornucopia,  nine  miles, 
grounded  circuit. 

Whitman  National  Forest:     From  Sumpter  to  Cableville  and 
Starkey.  with  branches.  35  mile-,  grounded  circuit. 
Washington. 

Chelan  National  Forest :  From  Chelan  to  Stehekin.  along 
the  southwest   -bore  of  Lake  Chelan.  52  mile-,  grounded  circuit. 

CoKille  National  Forest:  From  Republic  to  Wauconda,  with 
branches,  SO  mile-,  metallic  circuit. 

All  of  these  lines  connect  with  commercial  lines  either  at 
exchanges  of  the  Commercial  Company,  or  direct   with  their  line. 

A  line  is  under  construction  from  Portland  to  Gresham. 
Sandy,  and  thence  over  the  Divide  into  the  Oregon  National 
Forest,  with  several  branches  which  will  have  a  total  length  of 
122  miles,  copper  metallic  circuit. 

A  number  of  other  line-  are  contemplated  on  the  different 
Forests  in  these  two  States  which  will  he  taken  up  during  the 
spring  and  summer. 

During  the  fiscal  year  ending  June  30,  1908.  over  2500  miles 
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of  telephone  line  was  constructed  on  the  National  Forests,  and 
since  that  time  the  construction  of  1387  miles  of  additional  tele- 
phone line  has  been  authorized.  The  majorit)  of  tin-  has  been 
completed  and  is  in  operation,  the  balance  will  be  completed 
June  30,  1909 
This  briefly  covers  the  telephone  situation  in  detail  in  Wash- 
ington and  Oregon,  and  in  a  general  way  in  the  balance  ol  the 
western  pari  of  the  country. 

MEETING    OF    INDEPENDENT    TELEPHONE    MEN     IN 
BOSTON. 
At    a    conference   held   at    the    Hotel    Bellevue,    Boston,   on 
Januarj  23rd.  independent  telephone  men  were  present  repre 
ing  an  invested  capital  of  about  $400,000,000.00      L'h<    conference 
was  presided  over  l>\   Mr.  B.  G    Hubbell  of  Buffalo,  President  of 
the  t  !onfi  i  en<  e   ( '<  unmittee. 

The  organization   of   a   comprehensive   system    for   handling 

distance  traffic  was  one  of  the  tirst  questions  taken  up,  and 

ler  to   facilitate   this   work   it   was   planned   I      organize   a 

company   to   issue  interchangeable   long  distance  coupons   which 

will  be  accepted  by  all  independent  companies  of  the  country. 

A  company  was  incorporated  in  Ohio,  with  C.  Y.  McVej  of 
the  Cuyahoga  and  United  Mate-  Company  of  Cleveland  as  Presi- 
dent, which  will  take  charge  of  clearing  the  business.  It  will  be 
known  as  the  International  Independent  Telephone  Accounting 
Company,  issuing  coupon  hook-  on  the  plan  of  railroad  mil 
recognized  by  companies  in  Pennsylvania,  Michigan,  New  York, 
Kansas,  West  Virginia,  Minnesota  and  Ohio.  The  companies 
under  this  arrangement  represent  about  360,000  miles 
i  .f  wire. 

It    was    the   sense   of    the    conference    that    the   present    time    is 

favorable  for  the  telephone  industry,  and  that  there  is  ample 
room  tor  both  organizations  in  the  field.  While  there  can  be  no 
affiliation  between  the  two,  the  separate  organizations  can  with- 
out   industrial   warfare  find  plenty    of  business  to  take  care  of 

The  conference  went  on  record  as  believing  in  competition, 
as  by  competition  alone  can  satisfactory  service  be  made  po 
It  was  the  consensus  of  opinion  that  there  i-  a  greater  di 
for  telephone  service- than  both  organizations  can  now  supply 
and  that  the  plan  to  lie  followed  by  the  independents  will  he  that 
ot  offering  good  service  at  fair  rates  and  allowing  the  com- 
.i]   to   take  care  of  itself. 

In  the  evening  a  banquet  was  held  at  the  Parker  House, 
presided  over  by  Mr.  A.  <•.  Bean,  president  of  the  Metropolitan 
Home  of  Boston,  flic  majority  ot  the  speakers  voiced  tin 
of  independent  telephone  service  in  the  East,  especiallj  in  Bos- 
ton, and  referred  to  the  success  of  competition  in  the  West. 
The  principal  point  commented  upon  by  the  speaker-  was  the 
immense  field  yet  undeveloped  in  telephone  construction,  and 
attention  was  called  to  the  fact  that  there  i-  practically  no  tele- 
phone companj  in  the  country  today  that  has  not  a  waitinf 
of  applicant-   for   set 

Among    those    present    tit    the    conference,    representing    the 

larger    companies,    were        If    <i     Hubbell,    Buffalo,    chairman; 

K.    L.    Barber,   Wauscon,   O.;    A.    E.    Barker,   Detroit,    Mich.:    F. 

Seam,   Mt.  Vernon,  ().;  J.  S.   Bradley  Jr.,  Toledo,  I  '  ;   C.  C. 

rill      Fefferson,    la.;    H.     D.    Critchfield,    Chicago;    A,    C. 

Davis,  Parkersburg,  W.  Va  :   k    B    Fisher,  Grand  Rapids,  Mich.; 

G     K    Fuller,  Rochester,   X.   Y. :   I.   11.  Griswold,  Albany,   X.   Y. ; 

W    C.    Haitian.  Wheeling,   W.   Va.;   J     I'..    Hoge,   Cleveland.   <>; 

I     D    Houck,  Harrisburg,  Pa.;  W.  R.  McCanne,  Rochester,  X    Y 

W.  J.  Melchers,  Alma,  Mich  ;  M.  Koehler,  St.  Louis,  Mo.;  G.  R. 

lurnbus.   If;   C.    Y.    McVey,   Cleveland,   (  ). ;    E.    II. 

apolis,   Minn.;   1.    (i.   Parker,   Louisville,   Ky.  ;   II. 

1-    Reber,    Sl     Louis;    J.    C    Reber,    Dayton,    t);    (>     ('     Snyder, 

J.    (..    Spline,    Pittsburg,    Pa.;    II.   C.   Stifel, 

Grand    Rapids,    Mich.;    Charles    West, 

arh  ■    V\  ilson,    Philadelphia;    F.    II.    W Is, 

ai  ranged  by  Bernard  M.  Wolf 

5,  of  the  Metropolitan  Home  Telephone  Com- 

fhe  next  meeting  will  he  held  in  Rochester,  X.  Y. 


INSTRUCTION      IN     TELEPHONE     ENGINEERING. 

Ilu  first  instruction  in  telephone  engineering  was  given  in 
L877  b)  Professor  Uexandei  t..  Bell  and  associates,  according 
to  (.  S  Macomlier  in  the  Sibley  Journal  of  Engineering.  General 
lectures  were  given  in  many  large  cities  in  order  to  rapidly  edu- 
cate the  public  ill  die  ti-e  of  the  telephone.  Detailed  instructions 
of  an   elementary    engineering   nature    were   given    to    those   agents 

and  assistants  who   were  to  direct   the   installation  of  the   tele 
phone    instrument-    and    line-    in    theit    corresponding    section    of 
tiie  country.     Before  that  tune  each  person  obtained  knowledge 
aboul   the  telephone  bj    investigating   for  himself.     At  this  time, 

i let  to  assisl  the  newly  formed  company  in  the  exploitation  of 

their  apparatus,  data  of  all   kind-  pertaining  to  the  installation 

and    USC   of   the   telephone    were   collected   and    disseminated.      For 

a  short  time  kern  competition  brought  about  similar  bureaus  for 

the  collection  and  dissemination  of  telephonic  information,  hut 
this  died  out  in  the  course  of  a  few  year-  .\>i>\  the  Hell  companies 
became  the  sole  custodians  of  the  knowledge  of  practical  con- 
struction and  operation  of  the  telephone.  During  the  period 
from   IS"  to   1893  modern  telephone  engineering  began,  and  when 

the  fundamental  patents  expired  in  1893  there  was  a  great  rush 
into  the  telephone  manufacturing  and  operating  fields.  This 
created  a  demand  for  men  who  knew  about  practical  telephone 
work,  both  from  the  so  called  "Independent"  .and  the  "Hell"  corn- 
panic-,  the  latter  needing  ni  «  men  to  take  the  places  left  vacant 
h\  older  men  who  had  joined  the  independent  ranks.  Betwen  1893 
and  1898  many  telephone,  operating  and  manufacturing  companies 
went  through  the  process  of  reorganization  in  which  an  engineer- 
ing department  was  formed.  A-  a  result,  the  duties  of  the  tele- 
phone engineer  increased  considerably.     Since  the  number  of  men 

who  had  a  practical  kn >i   the  subject  was  very  limted, 

eld   offered   a   line   opportunity    for   technical   graduates,   and 
main    of   them   took    up   this    work.      'I  he   number   of    men    to    take 

up  this  branch  of  engineering  work  increased  so  rapidly  that  the 
professors  concerned  began  to  consider  the  advisability  of  special 
instruction  in  telephony. 

A  year  ago  an  inquiry  was  made  among  some  Cornell  gradu- 
ate- now  in  the  telephone  field  in  regard  to  then  ideas  ,,f  the 
propel  kind  it  instruction  in  telephony  for  engineering  students. 
Among  other  suggestions  an  invitation  was  received,  through 
the  influence  of  Mr.  X.  M.  MacLeod,  '07,  from  Mr.  F.  A.  La 
Division  Plant  Superintendent  of  the  Philadelphia  Bell 
Telephone  Company,  to  visit  and  inspect  their  school  for  the  in- 
Struction  of  employee-  in  their  maintainance  and  installation  de- 
partments. The  invitation  was  acepted  and  two  days  pleasurably 
and  profitabl)  -pent  in  the  inspection  of  this  interesting  school 
where,  through  the  kindness  of  .Mr.  I. a  Roche  every  facility  to 
make  a  complete  stud)   of  the  details  was  offered.     The  following 

111  extract  from  a  report  giving  the  results  of  this  study, 
l'.v  way  ot  introduction  it  may  he  said  that  the  Bell  Tele- 
phone Company  ot  Philadelphia,  established  their  school  three 
year-  ago  as  the  rc-ult  of  a  sympathetic  strike  of  their  con- 
struction men.  As  the  strike  developed  suddenly  it  became  neces- 
sary  to  teach  new  men  how  to  do  the  work  left  by  the  strikers. 
Young  men  were  secured  and  given  lessons  in  line  construction, 
cable  splicing,  etc.,  and  then  sent  out  to  make  repairs.  Within 
one  week  from  the  beginning  of  the  strike  the  telephone  company 
was  able  to  take  care  of  its  work,  and  after  a  short  time  the 
strike  broke  up.  l'.v  fore  the  temporary  school  thus  hastily  es- 
tablished  was  closed  it  became  evident  that  it  would  pay  to 
extend  the  instruction  and  increase  the  facilities.  This  was 
done;  and  now  alter  three  years'  trial  it  is  considered  a  very 
profitable  investment  for  the  company. 

There  are  at  present  two  schools,  one  for  installers,  and 
one  for  maintenance  men.  The  work  of  each  is  the  same  in 
gi  neral  but  differs  in  its  details.  The  men  who  enter  these 
schools  arc  from  the  working  force  of  the  company  and  are  un- 
der regular  pay  ju-t  as  if  they  were  doing  the  work  of  their  re- 
spective departments.  In  the  aggregate  they  devote  six  weeks, 
more  or  less,  to  the  school  work.  Many  of  the  men  who  take 
this  work  have   ncvei    seen  a   book  on  algebra  or  geometry,  and 
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others  do  not  have  a  knowledge  of  fraetions  or  proportion.  It  is 
'.herefore  necessary  to  give  a  drill  in  elementary  mathematics  to 
enable  the  student  to  solve  the  most  elementary  elctrical  prob- 
lems. 

Primarily  the  object  of  the  school  is  to  make  the  men  more 
valuable  to  the  company  and  accordingly  the  work  is  so  con- 
ducted as  to  produce  results  as  rapidly  as  possible.  Although 
a  part  of  the  instruction  given  would  be  of  value  to  the  students 
in  understanding  other  branches  of  telephone  work,  essentially 
it  is  directed  toward  maintenance  and  installation.  The  in- 
struction is  not  intended  to  cover  the  telephone  field  broadly, 
but  goes  into  every  detail  that  is  necessary  to  enable  the  men  to 
locate  the  cause  ot,  and  to  repair,  with  maximum  speed  and  a 
minimum  injury  to  the  apparatus,  troubles  which  develop  in  the 
particular  types  of  apparatus  used. 

The  physical  equipment  which  is  used  by  this  company  is 
limited  strictly  to  apparatus  of  certain  types  that  is  manufactured 
by  the  Western  E4ectric  Company.  There  is  no  magnetic  tele- 
phone apparatus  in  the  school,  this  type  not  being  used  in  the 
Philadelphia  District.  The  maintenance  school  equipment  con- 
sists of  a  standard  type  power  switchboard,  duplicate  ringing 
machines,  duplicate  pole  changers,  storage  batteries,  mercury 
arc  charging  set.  main  and  intermediate  distributing  frames,  relay 
tack,  fuse  panel,  resistance  frame,  one  three  position  section  of 
a  No.  1  Western  Electric  Telephone  switchboard,  there  being 
one  "A"  position,  one  "B"  position,  and  one  "Trouble"  posi- 
tion, each  with  corresponding  shelf  equipment  i  he  face  equip- 
ment of  this  board  is  about  500  multiple  jacks  arranged  specially 
for  instruction  purposes;  one  standard  No.  9  board  having  three 
positions  each  equipped  with  ten  cord  circuits;  one  "P.  B.  X." 
i  Private  Branch  Exchange}  switchboard  with  a  capacity  of  25 
lines;  one  Wire  Chief's  "Desk,"  equipped  with  three  plugging 
up  lines  with  visual  signals,  three  cord  circuits,  one  test  circuit. 
two  order  circuits,  two  incoming  trunks,  and  two  outgoing 
trunks.  In  addition  to  this  regularly  formed  equipment  there 
are  about  twenty  sets  of  apparatus  wired  to  special  terminals  and 
mounted  on  box  frames  for  detailed  circuit  study.  Besides  the 
above  apparatus  in  the  maintenance  school  there  is  a  somewhat 
similar  equipment  lor  the  installers  school,  and  also  many  sin. ill 
ingenious  pieces  of  apparatus  too  numerous  to  mention  here  in 
detail.  The  equipment  in  these  schools  has  been  built  up  gradu- 
ally at  an  aggregate  cost  of  approximately  live  thousand  dollars. 

The  result  of  a  study  ol  the  above  conditions  may  he  sum- 
marized as  follows:  With  a  very  complete  equipment,  hrst  class 
instructors,  and  the  equivalent  of  Hid  laboratory  periods  of  thrc- 
hours  each,  the  result  produced  in  the  above  schools  is  a  highly 
specialized  training  giving  the  student  a  microscopic  view  of  a 
very  small  part  of  the  modern  telephone  system.  For  the  Plant 
Department  of  the  telephone  company  this  result  is  very  satis- 
factory, but  for  a  University  course  it  would  be  very  decidedly 
out  of  place.  "University  students  with  die  same  physical  equip- 
ment and  amount  of  time  would  get  much  more  out  of  the  wort:. 
However,  after  considering  the  way  the  work  should  be  modified 
to  meet  the  needs  of  a  University  course  it  becomes  evident  that 
any  system  of  elaborate  telephone  experiments,  would  lie  a  seri- 
ous waste  of  time  for  University   students. 

The  methods  of,  and  the  equipment  for,  telephonic  instruction 
at  Drexel  Institute  were  also  studied.  There  the  work  is  taken 
up  from  the  standpoint  of  the  trade  school.  It  may  be  described 
as  slightly  less  highly  specialized  than  the  above,  yet  still  not 
treated  broadly.  Later  study  of  the  methods  of  telephonic  in- 
struction at  other  schools  and  some  colleges  lead  to  the  conclu- 
sion that  there  is  a  strong  tendency  in  the  same  direction,  namely, 
toward   too  much   specialization 

During  the  past  few  years  there  has  been  considerable  discus- 
sion among  college  professors  and  also  among  practicing  en- 
gineers as  to  the  education  of  electrical  engineering  students.  Pa 
pers  on  this  subject  have  been  presented  and  discussed  .it  the 
meetings  of  the  American  Institute  id"  Electrical  Engineers,  and 
the  Society  foi  the  Promotion  ot  Engineering  Education.  A 
great   variety   of   opinion   was   expressed   at    these   meetings,   but 


there  is  a  decided  leaning  toward  the  belief  that  the  University 
course  could  be  less  specialized,  that  it  should  train  the  students 
in  look  at  things  broadly  and  that  the  kind  of  knowledge  given 
should  be  such  as  would  apply  to  all  kinds  of  engineering.  Some 
engineers  think  that  >nlv  a  degree  of  Bachelor  of  Engineering 
should  be  given  for  undergraduate  study.  Tin  following  quota- 
lions  aie  from  the  discussion  of  papers  presented  at  the  .lun 
'07.  meeting  of  the  A.  1.  P.  P..  they  express  the  growing  opinion 
■  if  practicing  engineers  regarding  engineering  education.  Mr. 
P.  1).  Nordstrum  says,  "It  is  my  opinion  thai  a  man  has  him 
finished  his  education;  his  entire  life  is  that  of  a  student,  lii- 
University  years  are  merely  bis  starting  or  foundation  years." 
Mr.  J,  .1.  Carty,  who  is  probably  the  most  noted  telephone  en- 
gineer to-day,  speaking  in  regards  to  the  technical  graduates  win. 
have  entered  the  telephone  field  under  his  direction,  says,  "As  a 
rule  men  are  we'll  trained  technically  but  are  often  very  defective 
in  respect  to  that  broad  and  liberal  training  which  should  underly 
the  technical  education  of  every  profesisonal  man." 

1  hi  above  statements  were  intended  to  apply  to  the  complete 
four  year  electrical  engineering  course,  but  it  is  believed  thai 
they  can  be  applied  to  the  short  specialized  telephone  course. 
The  following  requirements  of  a  course  of  instruction  for  tele- 
phone engineers  arc  suggested.  The  general  course  for  tel 
phi  ne  engineers  should  not  be  too  highly  specialized,  but  o4  a 
\  r\  broad  and  general  character,  including  among  the  general 
engineering  subjects  such  allied  subjects  as  patent  law,  econom- 
ics, architectur.  I  lie  -peeial  telephone  instruction  should  be 
given  in  a  course  which — must  be  short,  in  order  not  to  take  too 
much  time  awav  from  the  general  engineering  studies;  should 
not  aim  to  teach  that  which  can  easily  be  learned  in  the  first 
few  weeks  or  months  of  practical  work;  should  include  state- 
ments giving  practical  advice  as  to  what  nonelectrical  parts  of 
his  technical  course  will  probably  be  found  of  greatest  import- 
ance m  practical  work  of  the  telephone  engineer.  The  keynote 
of  the  course  should  be  an  accurate  resume  of  the  fundament  il 
principles  involved  in  the  operation  of  telephonic  apparatus,  and 
in  the  organization  and  management  of  the  telephone  system  as 
a  whole.  This  should  be  so  thoroughly  treated  that  the  student 
understands  fuliy,  then  he  will  not  soon  forget.  To  accompli, li 
ibis  a  few  illustrations  from  practice  should  be  carefully  studied. 
The  subject  matter  should  be  so  presented  as  to  develop  reason- 
mi;   power  and   interpretation   of  engineering   data. 

With  the  above  tacts  in  view  instruction  will  be  given  at 
Sibley  Collcg<  in  telephone  engineering  during  the  coming  term 
through  a  small  number  of  senior  students.  The  work  will  con- 
sist mainly  of  lectures,  sometimes  illustrated  with  lantern  views, 
sometimes  experimental  and  with  occasional  inspections  of  prac- 
tical telephone  systems.  A  trip  to  one  of  the  larger  cities  may 
be  undertaken  to  impress  the  relative  proportions  of  the  tele- 
phone system.  Telephone  laboratory  work  sufficient  to  give  the 
student  a  general  idea  of  the  method  of  operating  a  telephone 
switch-board  and  the  essential  features  of  a  common  switch- 
hoard  circuit,  bis  been  arranged  in  the  regular  electrical  labora- 
tory course  for  all  electrical  engineers.  Therefore  this  will  not 
be  taken  up  ill  the  special  course  lor  telephone  engineers.  They 
will  devote  sometime  to  a  more  detailed  study  of.single  pieces  of 
apparatus  in  order  to  gain  a  thorough  knowledge  of  principles  of 
operation,  limitations,  etc.  In  addition  some  special  engi 
nceruig  research  will  he  offered  to  those  who  are  prepared  to  do 
such  work  efficiently. 

It  is  hoped  and  believed  that  this  system  of  instruction  will 
give  students  a  broader  conception  of  telephone  engineering  and 
a  more  thori  ugh  knowledge  ot  the  fundamentals. 

The   remains  of  the   heroic  teleDhone   operator,    Mrs.   S.   J. 

Rook,  former  telephone  operator  at  Folsom,  N.  M.,  have  1 n 

found  deeply  buried  sixteen  miles  below  Folsom.  During  the 
great  flood  at  Folsom  last  August,  Mrs.  Rook,  who  realized 
the  danger,  remained  at  her  post,  warning  the  farmers  of  the 
valley  by  telephone  until  the  telephone  station  was  over- 
whelmed by  the  waters.       Her  action  saved  hundreds  of  lives. 
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THE  ELECTRIC  CLUB  OF  CALIFORNIA. 
I 


The  Electric  Club  of  California  held  the  m<  si  sui 
cessful   meeting  of  its  existence  on    February 
4th  at  the  Hotel  Argonaut,  San  Francisco,  71 
members  being  present. 

'The  meeting,  as  usual,  took  the  form  of  a 
luncheon,  followed  by  a  few  informal  speeches  and  an  unusually 
interesting  articl  S.   Sherwood  on  the   subject   of  incan- 

cenl    lamps. 

The  large  number  present  and  the  enthusiasm  shown  seemed 
ustify  the  change  made  in  the  meeting   day   from  Saturday 
in    I  hursday. 

E.  M.  Scribner,  Jovian  statesman  for  California,  among 
other  speakers,  talked  upon  the  subject  of  Jovianism  and  its 
object  .  and  called  attention  to  the  Rejuvenation  which  will  be 
held  on  the  night  of  February  13th,  urging  every  member  of  the 
Electrical  Club  not  now  a  member  of  the  Jovian  Order  to  l>o 
pr<  sent. 

Next  to  the  luncheon  itself,  the  important  feature  of  the 
meeting  was  the  very  instructive  article  on  tungsten  lamps  bj  ! 
s  Sherwood,  lamp  expert  for  the  General  Electric  Company. 
The  article  was  illustrated  by  numerous  lantern  slides,  Mr.  Sher- 
wood being  assisted  in  the  lantern  work  bj  C  I  Davis  and  I  1' 
Fagan. 


II.  r.  Frosch,  President,   Elertric  (  lull  <if  (  nlilorniii. 

At   the  conclusion   of  the  meeting,    President    11.    F.    Fn 
called  attention  to  the  fact  that  the  present  officers  and  directors 
of  the  club  have  been   serving  temporarily  during  the  period   ol 
organization,  and   suggested  the  advisabiilty  of  placing  the  club 
i  n  a  |  ermanent  basis  by  the  election  of  permanent  offii  <  i 

In  recognition  of  the  past  work  of  the  temporary  board  and 
the  success  the\  have  achieved  in  bringing  the  club  to  its  present 
prosperous   condition,   it    was   moved   by   John    K    Cole   that   the 

orary  officers  be  made  permanent,  winch  was  unanimously 
i  u  ried. 

The  permanent  organization  as  now  made  up  is  as  follows: 
President,  II.  I\   Frosch;  Vice-President.    \    E     Rowe;  Secretary, 
R.  D.  Holahird;  Treasurer,  E.  D.  Poss;  House  Committee,  F.  II. 
11  i — II.  F.   Frosch,  A.   E.   Roue.  K.   D.   Hblabii 

ick  S.   Mills,  R.  L.  Wolden. 


Steam    turbines   were    mounted    on    rubber   foundations    to 
obviat<    any  po  of  vibration  in  a  recent   installation  a1 

ii.  England.  The  2,000  k.  w.  steam  turbine 
has  been  bolted  to  a  rein  forced  concrete  slab  which  rests 
on  a  series  of  small  rubber  stools,  the  stools  themselves  rest- 
ing on  an  ordinary  concrete   foundation. 


THE  SONS   OF  JOVE. 

THE  Sons  of  Jove,  that  band  of  electrical 
men  with  an  object  most  serious  and 
worthy,  but  with  no  particular  home,  will 
hold  its  firsl  Rejuvenation  of  the  year  on 
Saturday  evening,  February  13th,  at  the 
Hotel  Argonaut.  San  Francisco,  when  it  is 
expected  that  a  large  number  of  new  mem- 
bers w  ill  be  initiated. 
The  ceremonj  of  Rejuvenation  will  take  place  at  6  o'clock 
and  will  be  f  illowed  at  8  o'cli  ck  bj  a  German  supper,  which  will 
include  everything  in  the  eating  and  drinking  line  for  which  the 
land  of  the  Kaiser  is  famous.  The  supper  is  in  charge  of  11.  F. 
Fro  ili.  who  has  had  a  broad  experience  in  handling  affait  i 
tins  kind,  and  his  nan  i  i  guarantee  of  its  worth—particularly 
as  it  is  to  be  a  ( iertnan  supper. 

MINT. 

i  ,i.  iar  mi   Toast. 

Marinette  Hen  ing 

Sardellt  s. 

dies.  Olives. 

Frankfurters   with   Sauerkraut. 

Kartoffel  Salad. 

Si  hzveitser  Kase. 

Beer. 

The  preliminarj   work  on  organization  of  the  order  ha-  been 
in  charge  of  T.  I-.    Bibbins,  first  Statesman  for  California.  J£>.  ML 


If 


fenbn  r,  with  the  beginning  of  this  year,  accepted 
the  appointment  of  Statesman  as  his  successor,  the 
.1  Mr  Bibbins  being  recognized  by  his  ap- 
pointment as  a  member  of  the  Seventh  Jovian  Con- 
gress Ibis  Ke  uvenation  will  therefore  be  the  first 
one    mnler   the   direction   of   the   new    Statesman. 

With  the  exception  of  a  short  address  b\  Mr.  Scribner,  in- 
coming Statesman,  and  a  response  by  Mr.  Bibbins,  retiring 
Statesman,  there  will  be  no  speeches.  In  lieu  of 
J0\  speeches  the  entertainment  committee,  made  up  of 
•■  "•  K.  I..  Phelps,  I  .  II.  Poss,  and  H.  F.  Frosch,  lias 
prepared  a  very  interesting  musical  entertainment; 
tin-  will  include  a  number  of  popular  snugs  and  the 
fam  ii-  j  vian  Choir  will  render  the  Jovian  Hymn. 
The  lo\ians  have  amongst  their  number  sufficient  vaudeville 
talent  to  supply  an  evening's  entertainment,  and  un- 
der the  direction  of  the  above  committee,  this  part 
-if  'he  program  will  undoubtedly  be  a  success.  Mr. 
Frosch,  who  uses  the  Steinway  exclusively,  will  pre- 
side at  the  piano 

The    various    committees    have    worked    bard    to 
make   ;be   affair   a   memorable   one   ami   everyone   is 
expected   to   have   a   :>us\    evening   except   the   policeman   on 
corner. 


Zinc  white  from  ore  by  the  electric  furnace  is  being  suc- 
cessfully made  at  the  Arttdy  Works  in  France.  A  perfectly 
white  zinc  oxide  is  obtained  directly  from  crude  low  grade 
ore  bv  electrically  smelting  it  wi'h  lime  and  carbon.  Electric 
power  cost  $13  per  h.  p.  year  and  carbon  electrodes  $4.60  per 
pound.  A  inn  b.  p.  furnace  produces  30  lbs.  hourly  with  a 
current  consumption  of  (IS   kw. -hours  from  a  46';    ore. 

Chicago  Telephone  Company  hus  180,000  telephones  con 
nected,  being  the  second  largest  telephone  exchange  in  the 
world.  The  growth  last  year  amounted  to  35,000  instruments, 
which  was  equal  to  the  entire  growth  of  the  first  twenty-three 
years  of  the  company's  existence.  The  average  number  of 
calls  per  subscribe]  is  t  went',  -two  calls  per  line  per  day. 
There  are  thirty-five  exchange  buildings.  The  underground 
conduit  amounts  to  435  miles,  there  are  377,000  miles  of  un- 
derground wire,  and  the  overhead  wire  fools  up  to  65,00ft 
miles.     The  company  employs  about  5600  operators. 
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CURRENT  COMMENT 


Electric  power  generated  by  Niagara  Falls  is  now  being 
distributed  at  a  distance  of  12!)  miles  from  its  source,  and  the 
Canadian  Government  is  planning  to  more  than  double  this 
distance. 

The  largest  advertising  sign  in  the  world,  it  is  claimed, 
is  at  Jersey  City,  N.  J.  It  is  2(10  x  50  feet  with  letters  20 
feet  high  and  3,000  incandescent  lamps  are  used  In  its  con- 
struction. 

Tne  first  French  automatic  telephone  system  has  re- 
cently been  installed  at  Lyons.  The  initial  apparatus  has  a 
capacity  of  200  subscribers,  but  will  be  enlarged  if  the  system 
proves  satisfactory. 

Automatic  gas  buoys  have  been  placed  in  the  harbor  of 
Colon  and  Cristobel  to  mail;  the  channel  of  tiie  Panama 
Canal  as  it  has  been  dredged  from  deep  water  to  the  shores. 
They  are  charged  with  calcium  carbide  and  remain  lighted 
six  months  without  recharging. 

Piles  preserved  by  water,  after  an  interval  of  sixty  y<  at  ?, 
have  been  encountered  by  the  dredge  working  from  the  old 
French  canal  into  the  prism  of  the  new  Panama  Canal  at  th  ■ 
north  end  of  the  Gatum  lock  site.  In  making  a  cut  through 
the  old  line  of  the  Panama  Railroad  il  was  found  that  piles  had 
been  completely  rolled  down  to  sea  level,  but  below  were  as 
sound  as  when   they   had   first    been   driven. 

Contracts  for  wireless  apparatus  were  recently  closed  by 
the  Oceanic  Steamship  Company  with  the  United  Wireless 
Telegraph  Company  for  the  installation  of  wireless  plants  on 
the  steamers  Mariposa  and  Alameda.  The  installation  will  In- 
made  as  soon  as  the  liners  return  to  San  Francisco.  The 
Alameda  will  be  the  first  to  be  fitted  for  this  work,  arrange- 
ments now  being  made  to  equip  her  upon  her  arrival  during 
the  coming  week.  Work  on  the  Mariposa  will  begin  in  about 
a  month.  This  system  will  enable  the  steamers  to  keep  in 
touch  with  both  this  Coast  and  Hawaii  nearly  every  day 
when   they  are  at  sea. 

Bare  aluminum  wire  ma\  safely  be  used  in  coils  without 
any  insulation  except  between  successive  layers,  owing  to  I  lie 
existence  of  a  film  of  oxide  on  the  surface  of  the  aluminum. 
The  film  in  its  natural  sla'e,  says  the  Scientific  American, 
will  resist  0.5  volt:  but  by  exposing  it  to  the  air  at  a  tempera- 
ture of  about  100  degrees  ('.  it  is  possible  to  get  rid  of  the 
hydrates  contained  in  the  film,  and  thus  increase  its  resist- 
ance so  that  it  will  withstand  a  high  voltage.  The  insulation 
between  the  layers  of  the  coil  should  be  nonhydroscopic,  and 
the  coils  should  be  covered  with  insulating  paint  to  prevent 
moisture   from   entering. 

An  arrest  by  wireless  telegraph  was  accomplished  re- 
cently by  the  police  department  of  Oakland.  California.  J.  J. 
Pember  Jr.  was  arrested  on  a  charge  of  embezzlement  pre- 
ferred by  Sheriff  J.  W.  Farre'I  of  Eureka.  Pember  had  left 
there  several  days  previous.  As  the  wires  of  the  Western 
Union  were  down  between  San  Francisco  and  Eureka,  the 
Sheriff's  message  was  filed  with  the  Government  wireless  sta 
tion  there,  received  of  the  Mare  Island  station,  and  forwarded 
to  Oakland.  The  arrest  was  made  under  the  direction  of 
Captain  of  Detectives  Petersen,  who  informed  Sheriff  Farrell 
by  wireless  that  his  man  was  in  custody. 

Telephonic  communication  between  mounted  operators 
lias  been  accomplished  by  Lieutenant  A.  C.  Knockles  of  the 
United  States  Army,  who  has  devised  an  ingenious  arrange- 


ment whereby  tin  horse  is  made  a  part  ot  an  electrical  circuit. 
By  this  device  the  mounted  operator  is  able  to  transmit  mes- 
sages to  his  base  wnenever  necessary  without  dismounting, 
and  is  accomplished  by  placing  a  small  piece  of  copper  (prop- 
erlj  connected  to  the  telegraph  or  telephone  instrument) 
againsl  Hie  annual's  body,  thus  completing  a  ground  connec- 
tion Lhrough  the  horse's  hoofs  The  tests  were  made  over  all 
kinds  of  ground,  and  conversation  is  said  to  have  oeen  carried 
on   between   t  v.  o  opei.itorx   live  miles  apart. 

An  interchangeable  coupon  book  has  been  designed  by  Mr. 
J.  B.  Hoge,  of  Cleveland,  Ohio,  the  well  known  independent 
telephone  manager,  for  the  use  of  the  long  distance  telephone 
companies  of  the  country,  patterned  to  some  extent  after  the 
books  used  by  the  electric  railways  which  are  members  of  the 
Central  Electric  Railway  Mileage  Bureau.  The  coupons  are 
for  five  cents  each,  and  as  many  may  be  taken  out  as  are 
required  to  pay  for  a  message  at  the  office  of  any  of  the 
companies  that  enter  into  the  arrangements.  A  clearing 
office  will  In-  established  al  Cleveland,  and  all  coupons  will  be 
sent  there,  where  settlements  with  the  companies  will  be 
made.  It  is  understood  that  all  the  independent  long  distance 
companies  will  become  members  of  this  bureau.  In  fact,  many 
of  them  have  been  working  for  some  time  to  secure  a  uniform 
plan  of  some  kind  along  these  lines.  The  books  will  insure  a 
reduction  in  the  rates,  because  of  the  fact  that  the  purchaser 
pays  in  advance  for  many  calls.  The  companies  can  thus 
afford  to  do  this. 

Telephone  politeness  in  England  is  defined  in  a  recent 
eirciilai  of  the  British  posloffire.  It  says:  "In  order  that 
nbrupl  ami  uncoulh  expressions  may  be  avoided  in  the  tele 
phone  service,  telephonists  engaged  al  trunk  exchanges  are 
in  the  future  to  make  use  of  the  following  expressions  in  con- 
iieeiiiii:  with  their  wink,  and  the  supervising  offices  should  Im- 
press upon  the  s  aft  generally  the  necessity  of  adhering  ro 
the  authorized  form  oi  wcrds."  Entering  into  details  lies 
official  guide  lays  stress  upon  the  advisability  of  using  the 
word  "please"  where  it  can  conveniently  be  introduced  "The 
telephonist  answering  a  cail  should  announce  her  presence  >>v 
saying  'Trunk  number,  please?'  Failing  to  hear  what  the  sub- 
scriber says,  she  should  say:  "What  is  your  number,  please?' 
and  so  on.  "When  a  subscriber's  atlention  lias  been  obtained 
for  the  trunk  call  the  telephonist  should  say:  'What  is  your 
number,  please?'  If  the  subscriber  should  be  kepi  waiting 
for  more  than  the  regulation  time  the  telephonist  should 
add:     Sorry   to  have  kept   you  waiting.'" 

The  interchange  of  long-distance  business  between  the 
Hell  companies  and  the  independents  wherever  it  is  necessary 
to  do  so  in  order  to  get  a  message  through  to  destination. 
is  the  subject  of  a  bill  Representative  A.  I!.  Vantiold  has  in- 
troduced in  the  Ohio  House  of  Representatives.  It  provides 
for  forfeiture  of  the  charter  of  any  company  that  refuses  to 
connect  its  lines  with  those  of  any  other  company  whenever 
it  is  necessary  to  transmit  a  message  in  that  way.  In  the  past 
efforls  1  ave  been  made  to  secure  such  a  law.  bill  not  enough 
members  could  see  the  necessity  of  putting  requirements 
upon  the  companies  that  might  destroy  competition  and  make 
it  impossible  for  the  further  development  of  territory  by  the  in- 
dependents. This  bill  also  contains  a  provision  limiting  the 
rate  that  local  exchanges  shall  charge  to  $24  a  year  in  cities 
of  loti.iioo  jiopulation  or  less,  with  an  increase  of  $6  for  each 
100,000.  For  long-distance  business  the  rate  is  to  be  not  more 
than  half  a  cent  a  mile  for  five  minutes'  conversation.  The 
difference  in  the  length  of  conversation  is  the  greatest  change 
over  present  rates  for  long  distance  service. 
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Why  is  it  that  1  have  to  pay  more  for  a  telephone 
in  a  large  city  than  in  a  small  town?  Why  has  the  rate 
for  telephone  service  in  this  corn- 
High  Telephone  munity  been  doubled  (hiring  the 
past  ten  years?  These  and  many 
other  similiar  questions  meet  the  bill 
collector  on  every  trip.  He  often  does  not  know  why, 
and  must  refer  the  subscriber  to  the  office,  and  yet  if 
he  did  but  know  it.  the  answer  is  as  simple  as  it  is 
kearny*918      short — it  costs  the  company  more. 

The  telephone  business  differs  from  almost  every 
(>t her  in  that  its  cost  does  not  decrease  as  its  quantity 
increases.  There  is  no  wholesale  rate  in  telephone 
service.  The  cost  of  installation  and  operation  he- 
comes  greater  as  the  number  of  subscribers  increases, 
and  consequently  in  a  growing  town  telephone  service 
costs  more  as  time  goes  on,  and  in  a  great  city  the 
cost  is  necessarily  many  times  that  of  a  small  suburb. 

There  are  several  factors  which  combine  to  make 
this  increased  cost.  Some,  such  as  real  estate  and  high 
wages  are  common  to  all  industries  in  large  cities, 
others  are  peculiar  to  the  telephone  business.  A  small 
town  has  one  central  office  with  few  operators  and 
simple  apparatus  and  all  wires  are  carried  on  poles. 
A  large  city  requires  several  central  offices  and  more 
elaborate  apparatus  so  that  many  subscribers  may  be 
quickly  connected;  much  of  the  wiring  is  underground, 
thus' increasing  the  construction  cost  materially. 

This  matter  of  increased  cost  of  service  in  pro- 
portion to  the  growth  of  an  exchange  was  shown  in 
the  report  of  the  committee  which  recently  investi- 
gated the  renewal  of  the  franchise  of  the  Chicago 
Telephone  Company  in   which  it  is  stated: 

"The    subdivision    of   a   city    into    exchange    districts,    with 


an  exchange  in   each  district,  necessitates  a  complete  system  of 

inter nmunication    between    each    such   district  and   all  of   the 

other  districts.  The  complexity  of  switchboard  wiring  and  the 
multiplicity  of  trunking  facilities  form  very  expensive  items  of 
plant  installation.  It  also  necessitates  the  handling  of  a  very 
large  percentage  of  messages  twice.  In  a  large  city  a  very 
small  proportion  of  calls  are  <  ompleted  within  a  single  ex- 
change.  It  is  usually  conceded  that  about  eighty  per  cent 
of  sueh  calls  are  required  to  pass  through  a  second  exchange. 
It  is  thus  plain  to  see  how  both  the  investment  and  the  oper- 
ating  cost    aie   accordingly  increased. 

"There  are  additional  causes  for  the  increased  cost  of 
service,  sueh  as  higher  wages  and  shorter  hours;  destruction 
of  underground  cables  by  the  interference  of  foreign  electrical 
currents;  higher  rates  of  taxes  and  insurance;  probable  higher 
rates  of  compensation,  and  some  additional  investment  for 
tin-  benefit  of  the  city,  in  providing  space  on  poles,  and  ducts 
iinl   ealiles.  for  the  city's  use." 

So  it  is  seen  that  it  is  just  for  the  city  user  to 
pay  more  because  it  costs  more.  Furthermore  he  gets 
more,  for  he  is  able  to  call  thousands  whereas  the 
subscriber  in  a  small  town  can  call  but  hundreds.  Until 
some  radical  change  is  made  in  the  present  methods 
of  telephonic  communication  there  is  but  little  likeli- 
hood that  telephone  rates  can  be  made  smaller.  The 
stockholder  is  entitled  to  a  fair  return  on  his  invest- 
ment, and  as  this  investment  increases  the  bills  of  the 
consumers  grow  greater. 
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PERSONALS. 

Geo.  H.  Scoville.  resident  engineer  for  the  Dean  Electric- 
Company,  is  away  from  San  Francisco  on  a  brief  trip  lo 
Southern   Oregon. 

B.  C.  Van  Emon.  of  the  Van  Enion  Elevator  Company, 
San  Francisco,  returned  this  week  from  an  extended  trip 
through   the  Northwest. 

W.  A.  Purcell  has  been  appointed  San  Francisco  repre- 
sentative of  I.  P.  Prink,  551  Pearl  street.  New  York  City,  man- 
ufacturers  of   reflectors. 

R.  L.  Phelps,  of  the  San  Francisco  office  of  the  Safety 
Insulated  Wire  and  Cable  Company,  is  in  the  Northwest  and 
will  return  to  San  Francisco  about  February  15th. 

Herbert  D.  Crouch,  sales  manager  of  the  Northern  Elec- 
trical Manufacturing  Company,  Montreal,  spent  the  past  week 
in  San  Francisco  and  left  for  Vancouver  on  Monday  night. 

Mr.  F.  H.  Poss,  of  the  San  Francisco  office  of  the  Holo- 
phane  Company  and  the  Benjamin  Electric  Manufacturing 
Company,  returned  on  February  6th  from  a  six  weeks'  trip 
to  the  Hawaiian  Islands. 

J.  H.  MacNichol  resigned  as  manager  of  the  Pacific  Tele- 
phone and  Telegraph  Company's  office  at  Colfax,  Wash., 
and  has  been  succeeded  by  H.  W.  Schilling,  formerly  em- 
ployed in  the  Spokane  office. 

J.  E.  Way,  sales  manager  for  the  R.  Thomas  &  Sons 
Company,  porcelain  manufacturers  of  East  Liverpool  and 
Lisbon,  Ohio,  has  spent  some  time  in  Seattle  and  is  due  in 
San  Francisco  the  latter  part  of  this  week. 

George  C.  Heckman,  formerly  with  the  General  Electric 
Company,  in  charge  of  power  and  equipment  at  the  Fort 
Wayne  Lamp  Works,  is  now  manager  of  the  San  Luis  Gas 
&   Electric  Company,   San  Luis   Obispo,  Cal. 

J.  E.  Wickstrom,  of  the  Seattle-Taeoma  Power  Company, 
Seattle,  is  at  Everett,  Wash.,  as  general  foreman  in  charge 
of  the  sub-station,  operation  and  construction,  and  the  trans- 
mission line  from  Everett  to  Snoqualmie  Falls. 

Louis  F.  Leurey,  formerly  with  Sanderson  and  Porter, 
on  the  Nine  Mile  Bridge  development  in  Spokane,  Wash.,  is 
now  engaged  in  electrical  construction  work  for  the  Union 
Construction  Company  on  the  Stanislaus  electric  power  de- 
velopment  in  Calaveras  County,  Cal. 

Mr.  W.  I.  Hess  is  now  in  charge  of  (be  Dale  Company, 
fixture  manufacturers  of  New  York,  as  manager,  succeeding 
Mr.  H.  S.  SaJt,  who  severed  his  connection  with  that  company 
on  January  1st  to  enter  business  at  New  York  as  manufac- 
turers'  representative. 

E.  H.  Cleveland,  formerly  employed  by  the  plant  depart- 
ment of  the  Pacific  Telephone  and  Telegraph  Company  in 
Oakland,  has  been  promoted  to  the  position  of  manager  of 
the  company's  exchange  at  Watsonville,  succeeding  Harry 
Westbrook,   resigned. 

A.  N.  Palmer,  of  the  Phillips  Insulated  Wire  Company, 
Pawtucket,  is  in  San  Francisco.  He  is  making  his  annual  trip 
to  the  Coast  and  reached  San  Francisco  last  Monday.  He 
will  spend  the  balance  of  the  week  in  San  Francisco,  going 
from  there  to  Lor-  Angeles. 

Mr.  J.  R.  Mitchell,  Secretary  of  the  Doerr-Mitchell  Elec- 
tric Company,  of  Spokane,  spent  the  early  part  of  this  week 
in  San  Francisco.  Mr.  Mitchell  was  one  of  a  party  of  Spokane 
commercial  men  who  are  making  a  trip  of  the  Pacific  Coast 
and  who  were  entertained  while  in  San  Francisco  by  the 
Chamber  of  Commerce  of  both  San  Francisco  and  Oakland. 


A.  C.  Downing,  Pacific  Coast  sales  engineer  for  the 
Studebaker  Automobile  Company,  has  returned  to  San  Fran- 
cisco after  a  five  months'  trip  throughout  the  Western  States. 

P.  H.  Coolidge,  manager  of  the  Western  Electric  Com- 
pany, San  Francisco,  has  returned  from  an  Eastern  trip,  dur- 
ing which  he  participated  in  the  sales  conference  of  his 
company  al  Chicago,  and  later  made  an  Eastern  trip  which 
included    New   York   and   Boston. 

Theodore  G.  Seixas  has  been  elected  vice-president  of  the 
Pacific  Traction  Company,  with  offices  at  Tacoma,  Wash. 
Mr.  Seixas  i.-,  to  have  charge  and  reorganize  the  several  com- 
panies controlled  by  the  eastern  interests  he  represents,  in- 
cluding  water   powers  in  the  State  of  Washington. 

C.  H.  Johnston,  manager  of  the  pole  department  of  the 
Western  Electric  Company,  on  the  Pacific  Coast,  has  been 
in  Los  Angeles  during  the  past  week.  In  addition  to  several 
days  in  Los  Angeles,  he  spent  three  days  and  three  nights 
on  the  return  trip,  the  delay  being  due  to  the  washouts. 

Harvey  Hubbell,  of  Harvey  Hubbell,  Inc.,  and  W.  C.  Bry- 
ant, of  the  Bryant  Electric  Company,  Bridgeport,  Conn.,  ac- 
companied by  Mrs.  Hubbell  and  Mrs.  Bryant,  have  planned 
a  Pacific  Coast  trip,  combining  business  and  pleasure,  for 
the  latter  end  of  February.  Mr.  Bryant  has  made  frequent 
trips  to  this  territory  in  the  past  but  it  will  be  the  initial 
trip  for  Mr.  Hubbell  and  a  strong  effort  will  be  made  by  his 
Pacific  Coast  friends  to  sustain  the  well  earned  reputation  of 
the  Pacific  Coast  for  hospitality. 


TRADE  CATALOGUES. 

•  The  Kellogg  Switchboard  and  Supply  Co.  will  semi  to 
those  interested  in  construction  and  line  material,  etc.,  their 
revised  price  list  recently  issued,  which  is  complete,  covering 
this  entire  line.  If  desired,  their  bulletin  No.  17,  description 
of  line  material  and  supplies  will  be  forwarded  with  the 
price  list. 

An  attractive  little  booklet,  the  front  cover  illustrating 
the  factory  and  cut  to  the  shape  of  the  building,  containing 
numerous  views  and  descriptive  matter,  of  some  recent  switch- 
board installations,  has  recently  been  issued  by  the  Kellogg 
Switchboard  and  Supply  Co.,  Chicago.  The  halftones  show 
interior  views  of  exchanges,  front  and  rear  illustrations  of 
switchboards,  distributing  frames,  relay  racks,  power  equip- 
ment, etc.     These  exchanges  are  of  the  latest   typo. 

A  bulletin.  No.  40.  describing  their  new  pole  changer,  has 
recently  been  issued  by  the  Kellogg  Switchboard  and  Supply 
Co.,  and  will  be  sent  on  request  to  those  interested.  It  is 
well  illustrated  with  different  views  of  the  apparatus,  and 
descriptive  matter  that  s'.ates  what  the  pole  changer  will  do 
and  its  efficiency,  in  a  conservative  way  that  can  be  depended 
upon.  Anyone  contemplating  the  purchase  of  such  an  instru 
nient  will  be  interested  in  this  bulletin,  and  the  company's 
engineering  department  will  be  glad  to  give  any  further  in- 
formation needed. 

The  Harvard  Electric  Company,  66  W.  Van  Buren  street, 
Chicago,  and  13G  Liberty  street.  Now  York  City,  have  issued 
a  new  catalogue  known  as  No.  17,  which  is  descriptive  of  a 
part  of  the  many  electrical  necessities  made  by  them,  'this 
catalogue  is  the  fore-runner  of  a  complete  new  series  of 
printed  matter  illustrating  Harvard  Dependable  electrical 
necessities.  The  No.  17  catalogue  describes  Harvard  Patent 
Steel  I '.rackets.  Harvard  Beveled  Edge  Self  Welding  Wire 
Joints,  the  Improved  Harvard  Sectional  Switch  Boxes,  etc.. 
etc.  A  copy  of  this  catalogue  will  be  mailed  to  any  one  in- 
terested, upon  request. 


TRADE    NOTES. 
The    Pacific    Electric    and    Manufacturing    Company    have 
moved    their   offices   from    701    Atlas   Building   to   80   Tehama 
street,  San  Francisco,  the  expansion  of  their  business  making 
larger  quarters  necessary. 
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908,490.  Telephone  Attachment.  Newel]  B.  Parsons  and 
Albert  Beutler,  Chicago,  ill.,  assignors  to  Belden  .Manufactur- 
ing Company,  Chicago.  111.  In  an  attachment  for  telephones, 
a  metal  base;  wings  formed  from  and  integral  with  said  base; 
a    pad  retaining    clip    pivoted    on    said    wings;    clamping   jaws 


LI 


910,603.     Telephone  Receiver.     Alfred  Stromberg,  Chicago, 
In   a   telephone  receiver,  a   diaphragm   with  a  reinforced 


k-^ 


slidably  attached  to  said  metal  base;  and  a  rib  stamped  in 
:aid  metal  base,  constituting  at  the  same  time  a  pencil  groove 
on  the  upper  surface  of  said  base  and  a  projecting  rib  parallel 
with  one  of  the  edges  of  said  base  on  the  underside  of  said 
base. 

910,383.  Sanitary  Shield  for  Telephones.  Owen  II 
Hiidgen.  Los  Angeles,  Cal.  A  telephone  transmitter  shield. 
comprising  a  circular  diaphragm  of  relatively  thin  elastic 
material  and  of  a  smaller  diameter  than  the  telephone  mouth- 
piece, said  diaphragm  having  formed  integrally  therewith  on 


its  periphery  an  annular  rib  of  relatively  heavy  elastic  ma- 
terial, said  rib  being  substantially  circular  in  cross-section 
and  projecting  equally  beyond  the  plane  of  each  face  of  the 
diaphragm,  whereby  either  side  may  be  utilized  as  an  outer 
face. 

910,189  Telephone  Attachment.  Joseph  C.  Fox,  Seattle, 
Wash.  A  device  of  the  type  set  forth  comprising  a  support 
compor.ed  id'  two  sections  slidable  one  on  the  other,  guides 
en   the   respective  sections  of  said  support,  the  guides  of  one 


mbracing  the  other  section,  each  of  said  sections 
formed  with  notches  adjacent  the  guides  thereof,  and 
on  said  suppor    lor  adjustably  holding  the  receiver  of 

a   telephone. 


edge,  said  reinforced  edge  consisting  of  a  ring  of  metal  spun 
upon  the  diaphragm  and  forming  a  reinforcing  ring  upon  each 
[■    -  .I  the  diaphragm 

910,918.  Support  for  Telephone  Receivers.  Robert  S.  Grif- 
fith, Berkeley,  Cal.  In  a  device  of  the  class  described,  a  V  shaped 
bracket  having  Hat.  horizontally  disposed  arms,  the  said  arms 
near  their  terminals  oppositely   bent    into  a   vertical   plane  and 

adapted  to  receive  support  engaging  means,  the  outer  end  of 
the   bracket   having  a   vertically   incised   slot;    oppositely   dis 
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i  shoulders  projecting  inward  from  the  edges  of  the  slot; 
a  curved  tube  loosely  mounted  in  the  slot  to  the  rear  of  the 
shouldi  rs  and  normally  fulcrumed  upon  the  said  shoulders; 
and  means  for  supporting  a  telephone  receiver,  mounted  upon 
■  be  curved  tube. 

908,926.  Three-Wire  Telephone  System.  Charles  S.  Win- 
ston, Chicago.  111.,  assignor  to  Kellogg  Switchboard  and  Supply 
Company,  Chicago,  111.  In  a  telephone  system,  the  combina- 
tion wi.h  a  telephone  line,  of  a  cord  circuit  for  making  con- 
nection therewith  for  conversation,  a  third  conductor  at  the 
central  office  isolated  from  the  talking  circuit,  a  cut-off  relay 


£3i 


and  a  supervisory  relay  in  said  third  conductor,  a  line  relay 
permanently  connected  with  the  line,  a  source  of  current,  a 
second  supervisory  relay  connected  between  said  source  and 
the  sleeve  strand  of  the  cord  circuit,  and  a  supervisory  signal 
having  its  circuit  jointly  controlled  by  the  contacts  of  said 
supervisory  relays. 
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COOPERATION. 

One  of  the  principal  sources  of  strength  in  the  old  established 
telephone  monopoly  is  the  fact  that  their  close  organization 
enables  the  various  companies  to  interchange  valuable  ideas. 
In  line  construction,  in  the  design  of  telephone  apparatus,  and 
in  the  operation  of  exchanges,  each  of  their  managers  has  the 
experience  of  many  of  the  others  at  his  disposal. 

As  a  result  of  this  feature,  Bell  construction  has  become 
somewhat  standardized,  and  their  exchanges  and  lines  are  more 
or  less  uniform  throughout  the  country.  While  this  effects 
considerable  economy,  it  has  offered  the  Independents  an  en- 
larged opportunity  for  successful  competition. 

For  several  years  after  the  Independent  movement  sprang 
into  existence,  the  various  companies  were  absolutely  tin- 
associated.  Each  manager  operated  his  system  without  regard 
to  the  experience  or  opinion  of  any  of  his  associates.  While  this 
became  the  source  of  serious  trouble  in  handling  toll  business, 
it  served  the  remarkable  purpose  of  developing  a  good  manj 
original  and  valuable  ideas.  It  is  interesting  to  note  in  tins 
connection,  that  the  Independent  manufacturers  had  to  meet  all 
of  the  varying  requirements  of  a  good  many  different  operators. 

It    is    certainly    advisable    to    retain    the    advantages    of    this 


methods.  The  Dean  idea,  however,  is  unique  in  that  it  is  based 
primarily  on  an  effort  to  assist  the  Dean  customer  by  so  educating 
the  salesman  as  to  enable  him  to  be  of  practical  operating  assist- 
ance. This  is  a  more  substantial  basis  to  work  on  than  merely 
to  get  together  to  talk  over  the  Dean  Company's  own  particular 
ambitions. 

The    new    medium    of    transmitting    these    several    items    of 
operating  intelligence,  is  the  well-informed   Independent  salesman 


THE    ELECTRICAL    VEHICLE    BUSINESS. 
Meeting  to  Be  Held  at  San  Francisco. 

Meetings  of  those  interested  in  the  development  of  the 
electrical  vehicle  business  will  be  held  under  the  auspices  of  the 
F.lectric  Storage  Mattery  Company,  manufacturers  of  the  Exide 
battery,  at  the  Hotel  Si.  Francis,  San  Francisco,  on  February 
19th  and  20th      Papers  will  be   presented  on  batteries,  vehicles, 

motor,,     arc     rectifiers,     and    other     subjects,     the    complete    pro- 
gram  to  be  issued   later. 

The  reading  of  the  papers  will  be  followed  by  discussion; 
.u  which  all  present  will  be  invited  to  participate.  It  is  expected 
thai  the  discus, ions  will  bring  out  a  fund  of  information  valu- 
able  to  all. 
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individuality  in  the  further  perfection  of  Independent  telephone 
designs.  However,  some  means  of  interchanging  operating  ideas 
have  long  been  desired  and  efforts  have  been  made  in  this 
direction  through  the  medium  of  Independent  associations,  and 
various  other  organizations.  However,  the  latest  successful 
effort    is   being   made   by    an    Independent    manufacturer. 

Manufacturers'  representatives  and  engineers  are  certainly 
very  familiar  with  the  detailed  requirements  of  the  operating 
field.  'I  heir  business  life  depends  on  carefully  meeting  each 
operating  demand.  '1  he  Dean  Electric  Company  of  Elyria.  Ohio, 
one  of  the  largest  Independent  manufacturers,  has  been  making 
an  effort  to  assist  the  Independent  movement  in  this  way. 

All  Dean  salesmen  assemble  at  the  factory  about  the  first  of 
each  year,  for  a  week  of  telephone  instruction.  This  schooling 
includes,  primarily,  a  careful  comparison  of  operating  methods 
throughout  the  United  States  and.  since  representatives  are 
present  from  nearly  every  State  in  the  Union,  many  very  in- 
teresting features  are  discussed. 

The  Pacific  organization,  which  operates  under  the  direction 
of  Resident  Engineer  George  V  Scoville,  who  is  located  at  the 
Dean  Branch  House  in  San  Francisco,  was  unable  to  attend  this 
year's  meeting.  The  unusually  large  business  in  this  territory, 
and  the  many  pending  contracts  made  it  impossible  for  Mr. 
Scoville  to  go  East  alone  for  even  the  few  days  required. 

A  few  manufacturers  follow  the  plan  of  occasionally  calling 
in   their   salesmen,   simply   for   the   purpose  of  discussing  selling 


'I  he  opening  session  will  begin  at  10:30  o'clock  Fridaj  morn- 
ing, February   l''th. 

The  electric  vehicle  both  for  pleasure  and  business  is  no 
longer  an  experiment.  The  power  companies  furnishing  elec- 
tric power  in  the  larger  cities  will  undoubtedly  appreciate  the 
opportunity  offered  not  onlj  of  increasing  their  output,  but  of 
improving  their  load  factors  by  furnishing  current  for  charging 
automobile  batteries,  and  should  C  interested  in  a  conference 
of  ihis  character.  That  the  business  will  receive  a  stimulus  by 
periodically  bringing  together  those  who  will  mutually  profit 
by    ii   is  without  question. 

It  is  expected  that  representatives  of  manufacturers  and 
vehicle  distributors,  and  central  power  stations  from  Los  \n- 
geles,  Portland  and  Seattle,  will  be  present,  and  an  invitation 
is  cordially  extended  to  those  who  are  interested  In  the  object 
for   which    the   conference   is   called. 


WHEELER    CONDENSING    APPARATUS    ON    THE    COAST. 

C.  II.  Wheeler  .Manufacturing  Company  of  Philadelphia, 
have  an  office  in  the  Monadnock  Building,  San  Francisco,  in 
charge  of  Mr.  Frank  K.  Whe<  ler  I  In  <  'ompany  builds  steam. 
electric  and  power  driven  pumps,  both  for  pressure  and  vacuum; 
also  surface,  barometric  and  jet  condensers,  feed  water  heaters 
and    water    cooling   towers. 
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In  connection  with  the  Palace  Hotel  power  plain  there  is  be 
ing  installed  Wheelei  conden  ing  and  vacuum  apparatus  includ- 
ing a  cooling  towei  t\\  ten  foot  fans.  Complete  appara- 
tus has  also  been  furnished  tin-  I '.nine  Fruit  Express  for  sta- 
tions  .11  Colton,  Las  Vegas  and  Roseviile,  for  the  People's  Water 
(  o..  in  Oakland,  and  for  the  (j  jtate  Portland  Cemenl  Co., 
it    Oro   Grande. 


NEW    OPERATOR'S    RECEIVER. 

Manj    receivi  iforc    manufactured,   have   been    found 

wanting  in  one  respect  or  another.  A  good  many  troubles  have 
arisen,  among  which,  might  be  noted  excessive  weight  and  un- 
sanitary head  bands,  which  short  circuit  the  receiver  terrninals 
when  thrown  back;  fitting  which  arc  continually  catching  in 
tin.-  operator's  hair;  exposed  metal  parts  improperlj  insulated 
t'r^ni  the  circuit;  no  provision  for  attaching  strain  cord  or 
protecting    the    i  -;    trouble    in    removing    and    replacing 

cord    tips;    failure   to    securely    fasten    all    parts    to    the    shell;    no 
ion    for    using    standard    cord    tips;    loss    of    magnetism; 
diffii  n!i\   in  remagnetizing,  etc. 


#->: 


FI6.-5 


M1O0K  FOB.  STRAIN  CORD- 
■Fld.l 


MIN6E   FOR. 
HEAD  BAND. 


REMOVABLE 
FlBEE  ^LEfcVEr- 
INSULATION- 


BIDDING  sSCR£r$. 
FIO.S. 


\fler  carefully  studying  every  pattern  on  the  market  and 
noting  all  of  the  objections  that  could  possibly  arise,  the  Dean 
Electric  Company  has  perfected  a  new  head  set,  which  has 
latch  been  placed  on  the  market.  I  he  weight  ha-  been  cut 
down  h\  omitting  all  unnecessary'  material.  The  new  head  band 
i-  both  sanitary  and  serviceable.  By  properly  comparing  the 
magnet-  and  windings,  the  efficiency  ha-  been  brought  up 
remarkably  high  point.  Furthermore,  the  permanency  of  the 
magnets  is  assured  bj  employing  a  special  imported  steel,  the 
same  as  i-  used  in  standard  precision  volt  meters  and  ammeters. 


MO  STGAt.N  Of* 

COCO 

CCVMDUCTOR'? 


HOOK  FOR. 
R.AI.N  COR.D- 


£>PR!NG>  STEEL  WITrt    &AKEP 
RU&&E?  e/SA*\ELCPVER.t.N£>~ 
CLtATt  -  DURAfrLE  -  £>A,N ITARY- 


The  most   permanent    feature — the  head  band — is  constructed 

spring    steel    winch    i-   covered    with   a    vulcanized    rubber. 

rial   gives  a   remarkably  clastic  and  durable  finish,  and 

one    which    may   be    cleaned    with    a    damp    cloth.      This    feature 

es    the    gt  tion    to    the    interchange    of   head    gears 

among  operators      As  shown  in  Figs.   1  and  2.  provision  is  made 

ing  the  head  band  to  the  receiver.     Instead  of  using  a 


or  shouldered  ;  i  pivot,  a  special  turned  piece  is  made 

from    solid    stock   as   illustrated   l>.\  I  ine    end   of   this   pin    is 

I  into  the  band  .it  n,  while  the  other  forms  a  pivot.     When 

nbled,   this   construction   is   permanent    and   tin    hinged 

portii  n    securely    holds   the   pin    in    place    even    when    loosened 

through    rough   us.  . 

Another    valuable    feature    is    the   cord   binding   post,    which    is 

designed   to   take  a    standard   cord    tip   and   keep   all   metal   parts 

entering    into   the   circuit,   completely    insulated.      A    fibre    slee\e    is 

threaded    over    the    end    of    the    binding    post    c,    Fig.    2,    SO    as    to 

i    ili,    body  of  the  cord  tip  and   thoroughly   insulate   it   as 

is  to  keep  it   from  becoming   bent   through  rough   handling. 

'I  he    bindin  em    he    reached    from    the    outside    of    the 

receivi  without    removing    the   ear   cap,   and    its   head   is 

set     below     the     surface    of    the     rubber    a     sufficient     distance    to 

tor's    hand    from    coming    in    contact    with    the 

circuit. 

Another  detail   which   i-  appreciated  by  the  exchange  man- 
is    the    hook    which    is    formed    in    the    hack    of    the    ease    for 
holding    the    -train    cord.       This    permits    the    receiver    to    he    hung 
up   by    the   cord    without    d  the   terminal   connections   and 

■  '„•,-  away  with  one  of  the  largest  items  of  cord  maintenance. 

The    outer    case    is    made    verj     strong    from    hard    rubber    of 

heavj  le  the  current  carrying  parts  are  insulated 

from    the    surface.    SO    that    it    l-    impossible    for    the    operator    to 

shocks 

Everything  considered,  this  new    receiver  is  a  typical    Dean 

net,    made    with   ;i    view   of   obtaining    the    highest    efficiency 

and  the  reduction  of  the  maintenano    cost  to  the  lowest  limit. 


ANOTHER    EMERGENCY    INSTALLATION. 

An  example  of  rapid  telephone  switchboard  installation  was 

again  given  by  the  Western  Electric  Company  at  Franklin,  I'eiin- 

tll ia,   recently.     A    lire  broke  out   in  the  building  in   which  the 

nge  was  located  early  in  the  morning  of   November   17th 

and   in   a    few    hours    the   city   was    without   any   convenient    means 

of  communicati 

Before  the  tire  had  burned  itself  out  an  order  was  wired  the 

burg  bouse  of  the  Western   Electric  Company  to   furnish  as 

i-  possibli  n-  by  which   Franklin  might  again  have 

telephone  service. 

A    number    of    emergency    boards,    which    Western    Electric 

have   mi   hand,   were   set   up   in   the  city   in  about 

eight     hour-    after    the     lire,    which    supplied    the    needs    of 

subscribers   until   a   new-   switchboard   was  put   in   service. 

Renewing    a    telephone    service    in    a    little    over    forty-eight 

hour-  alter  a    main   exchange   has   been   totally  destroyed    i-  quick 

work,    particularly    when    the    emergency    hoards    have    to    he    sent 

about   150  mile-.     But   what  i-  to  he  commended  most  i-  the  fact 

m  the  .wening  of  the  daj  tin'  emergency  hoard-  were  received 

from    I'll  I -lung   a   car  of   -witchhoard   material    wa-   received    from 

the  Western   Electric  manufacturing  plant  at   Hawthorne,  Illinois. 

Mr.  M   II.   Buehler,  general  manager  of  tin-  Central  District 

Printing  and  Telegraph   Company,  expresses  hi-  appreciation  of 

the    speedy    and    efficient    work    in   a    letter    to    President   H.    B. 

Thayer  of  the   Western    Electric   Company,   which   read-   in  part 

a-    fi  ill  iVi  - 

"I  beg:  tn  thank  you  tor  tin-  very  prompt  anil  effi- 
cient aid  rendered  us  in  restoring  -  o  our  Franklin, 
Pennsylvania,    -           ribers,    the    credit    of   which    is   due    largely 

i'   efforts,    and    th<     prompt    manner    in    which   you    looked 

i  eds." 


The  many  Pacific  Coast  friends  of  Eh  L.  Wayman,  form- 
oily  manager  of  the  California  Electrical  Works,  San  Fran- 
cisco, will  be  glad  to  know  that  he  is  meeting  with  great  suc- 
cess in  hi  ement  of  the  Seamless  Steel  Bathtub  Com- 
pany, manufacturers  of  pressed  steel  bath  tubs  and  other 
sanitary  ware,  at  Detroit,  .Michigan.  They  announce  a  recent 
connection  with  Mr.  Harman  S.  Salt,  of  114  Liberty  street, 
Now  Yoik.  undei  which  Mr.  Salt  will  have  charge  of  their 
interests  in  the  East.  Mr.  Salt  was  also  connected  with  the 
California   Electrical  Works  in   years  past. 
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CALIFORNIA   OIL   FIELDS. 

Within  the  last  year  and  a  half  four  bulletins,  descriptive 
of  five  of  the  California  oil  districts,  have  been  issued  by  the 
United  States  Geological  Survey.  Work  has  been  continuous 
in  these  fields,  including  that  of  the  past  summer,  which  is 
described  in  this  newspaper  report.  The  bulletins  above  men- 
tioned are  Bulletin  No.  309,  The  Santa  Clara  Valley,  Puente 
Hills,  and  Los  Angeles  Oil  Districts,  Southern  California,  by 
George  H.  Eldridge  and  Ralph  Arnold;  Bulletin  No.  317,  Pre- 
liminary Report  on  the  Santa  Maria  Oil  District,  Santa  Bar- 
bara County,  California,  by  Ralph  Arnold  and  Robert  Ander- 
son; Bulletin  No.  321,  Geology  and  Oil  Resources  of  the  Sum- 
merland  District,  Santa  Barbara  County,  by  Ralph  Arnold, 
and  Bulletin  No.  322,  Geology  and  Oil  Resources  of  the  Santa 
Maria  District,  Santa  Barbara  County,  California,  by  Ralph 
Arnold  and  Robert  Anderson. 

These  reports  are  issued  in  octavo  form  with  paper  cover; 
the  text  is  devoted  to  more  or  less  detailed  descriptions  of 
the  geology  of  the  areas  under  discussion,  especially  as  it 
relates  to  the  occurrence  of  the  petroleum;  descriptive  de- 
tails of  the  productive  areas,  such  as  lists  of  the  oil  compan- 
ies operating,  number  of  wells  owned  by  each,  the  thickness 
of  the  various  sands,  depth  of  the  wells,  quality  and  quantity 
of  the  oil  produced,  and  other  useful  data,  including  chemi- 
cal analyses  of  the  oils  made  by  the  survey  and  conclusions 
by  the  oil  geologists  concerning  the  areas  in  which  the  indi- 
cations appear  best  for  further  development.  Supplementing 
the  text  are  geologic  and  land  line  maps  of  the  districts,  and, 
where  the  data  have  warranted  it,  maps  showing  the  under- 
ground geology  by  means  of  contours;  photographs  illustrat- 
ing certain  striking  features  of  the  geology  or  development; 
and,  in  Bulletins  309,  321  and  322,  plates  illustrating  the  fossils 
characteristic  of  the  various  formations  encountered  in  the  re- 
gion. By  means  of  these  fossils  it  is  possible  to  identify  the 
formations  in  adjacent  regions  where  the  geology  has  not 
been  mapped. 

During  the  summer  1907  the  United  States  Geological 
Survey  undertook  the  topographic  mapping  of  the  southwest- 
ern side  of  the  San  Joaquin  Valley  from  the  Coalinga  District, 
in  Fresno  County,  south  to  the  Sunset  District,  in  Kern 
County.  This  work  was  under  the  general  direction  of  R.  B. 
Marshall.  Geographer,  and  parties  in  charge  of  E.  P.  Davis, 
George  Davis,  R.  M.  La  Follette,  J.  E.  Blackburn  and  J.  W. 
Miller,  were  engaged  in  the  work,  which  was  completed  in 
the  early  part  of  the  present  year.  The  map  will  be  issued 
in  two  sections,  one  covering  the  territory  from  Coalinga  te 
Dudley,  Kings  County,  and  the  other  embracing  the  remainder 
of  the  region  south  to  the  Sunset  District.  A  few  photolitho- 
graphic advance  sheets  of  both  sections  have  been  distributed 
at  advantageous  points,  such  as  the  postoffices  and  offices 
of  the  larger  oil  companies  and  ranches  throughout  the  Dis- 
trict, where  they  may  be  consulted  by  the  public.  On  these 
maps  the  position  and  shape  of  the  hills  and  valleys  are 
shown  by  contour  lines,  each  of  which  represents  a  certain 
elevation  above  sea  level,  and  the  streams,  roads,  houses,  and 
section  and  county  lines  are  shown  by  conventional  signs. 
The  contour  interval  is  100  feet  and  the  scale  of  the  map  is 
approximately  two  miles  to  the  inch. 

Topographic  mapping  similar  to  that  done  in  the  region 
from  Coalinga  to  Sunset  is  now  being  carried  northward 
from  Coalinga  to  connect  with  the  areas  shown  on  maps  al- 
ready issued  covering  the  vicinity  of  San  Francisco  Bay.  This 
new  map  will  probably  form  the  basis  for  geologic  work  sim- 
ilar in  character  to  that  done  in  the  Coalinga-Sunset  terri- 
tory. 

Simultaneously  with  the  topographic  mapping  of  the  re- 
gion from  Coalinga  southward  to  Dudley,  geologic  mapping 
and  investigations  of  the  oi)  resources  of  the  same  area  were 
carried  on  in  the  summer  of  1907,  by  Ralph  Arnold  and 
Robert  Anderson.  The  results  of  their  work  have  been  em- 
bodied in  two  reports  on  the  district.  One  entitled  "A  Pre- 
liminary  Report   on   the    Geology   and    Oil   Resources   of  the 


Coalinga  District,  Fresno  and  Kings  Counties,  California," 
has  been  issued  as  Bulletin  No.  357.  It  contains  a  condensed 
account  of  the  geology  and  oil  resources  and  is  accompanied 
by  black  and  white  maps,  one  showing  the  surface  geology 
of  the  whole  region  and  the  other  the  underground  geology 
of  the  proved  territory  of  the  Coalinga  field.  A  more  extended 
account  of  the  geology,  illustrated  by  engraved  maps,  sections, 
photographs  and  plates  of  characteristic  fossils,  and  accom- 
panied by  a  table  of  over  50  analyses  of  the  oils  by  Irving  C. 
Allen,  of  the  Geological  Survey,  will  be  issued  later,  also 
as  a  bulletin  for  free  distribution.  The  work  of  Messrs. 
Arnold  and  Anderson  has  also  been  made  the  basis  for  the 
classification  of  the  public  lands  in  the  Coalinga  District  as 
mineral  or  non  mineral,  reported  to  the  General  Land  Office. 

During  the  summer  of  1908  a  United  States  Geological 
Survey  party,  consisting  of  Ralph  Arnold  and  H.  R.  Johnson, 
carried  geologic  investigations  southward  from  Dudley  to 
the  Sunset  oil  district,  the  territory  covered  embracing  the 
Devils  Den,  Bitterwater,  Temblor,  McKittrick,  Midway,  Sun- 
set, and  Carrizo  Plain  districts.  Reports  similar  to  those  re- 
lating to  the  Coalinga  district  will  be  prepared  for  this  new 
region.  The  preliminary  bulletin  is  expected  to  be  ready  for 
distribution  by  next  spring. 

Copies  of  Bulletins  321  and  357,  and  a  list  of  the  publica- 
tions of  the  Survey  may  be  obtained  free  by  addressing  a 
request  to  the  Director,  U.  S.  Geological  Survey,  Washington, 
D.  C.  Bulletins  Nos.  309,  317,  and  322  are  now  out  of  stock 
for  free  distribution,  but  may  be  obtained  from  the  Su- 
perintendent of  Public  Documents,  Washington,  D.  C,  for 
80c,  15c  and  50c,  respectively.  Persons  desiring  copies  of 
reports  not  yet  issued  will,  on  request,  be  placed  on  the  mail- 
ing list  for  the  bulletins. 


WIRELESS    OPERATOR    STRUCK    BY    LIGHTNING. 

Lightning  is  an  infrequent  phenomena  on  the  Pacific 
Coast,  but  in  the  thunder  storm  which  took  place  at  4:30 
o'clock  on  the  morning  of  February  7th,  the  equipment  of  the 
Massie  Wireless  Station  near  the  Cliff  House  at  San  Fran- 
cisco, was  struck  by  a  bolt  which  destroyed  the  equipment  and 
seriously  injured  Will.  J.  Smith,  western  manager  for  the 
company,  who  was  acting  as  operator  at  the  time. 

While  Smith  was  communicating  with  the  Lurline,  he  was 
suddenly  enveloped  with  a  flash  and  was  rendered  uncon- 
scious, burning  mementoes  of  the  experience  being  imprinted 
on   the   flesh  of  his  arm,   chest  and   back. 

In  discussing  his  experience,  Smith  said: 

"I  was  operating  the  company  s  station  near  the  Cliff 
House  about  4:30  o'clock  this  morning  when  I  received 
the  shock.  The  instant  before  I  was  in  communication  with 
the  Lurline.  The  working  conditions  were  splendid  and  I, 
with  the  receivers  over  my  ears,  had  just  sent  a  message 
to  the  vessel  at  sea  when  this  great  flash  filled  the  station. 

"Several  times  before  in  my  experience  I  have  received 
electrical  shocks  of  greater  or  less  severity,  but  never  one 
that  had  the  effect  this  lightning  flash  did.  The  scars  that 
I  have  to  show  for  my  experience  with  lightning  are  peculiarly 
adapted  to  make  me  remember  this  adventure. 

"It  is  rare  that  such  an  experience  is  had.  In  the  West. 
along  the  coast,  electrical  storms  are  rare.  We  have  not 
been  prepared  for  them.  In  the  East  we  have  adequate  ap- 
paratus to  protect  the  appliances.  The  mast  and  the  wires 
acted  as  a  lightning  rod  and  I  got  the  full  benefit.  I  am 
thankful  that  I  was  not  killed." 


The  Heroult  electric  furnace  has  replaced  crucible  fur- 
naces lor  the  manufacture  of  tool  steel  at  the  Oboukhoff  Steel 
Works  near  St.  Petersburg.  This  is  the  first  electric  furnace 
to  be  installed  in  Russia. 


A  San  Francisco  wharf  builder  has  discovered  that  tere- 
does  may  be  driven  from  piling  or  other  water  timber  by 
passing  a  weak  electric  current  through  the  wood. 
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TELEPHONE    AND    TELEGRAPH. 
EXETER,  CM,.— The  Davis-Brown   Company   is   building 
a  new  telegraph  line  in  this  city 

VANCOUVER,  WASH. — The  Minnehaha  Co-operative 
Telephone    Association    has    been    granted    a    franchise. 

CAMAS,    WASH.— The    citj    c tell    has    granted    II.    S. 

Parker  a  franchise  for  a  telephone  system   lor  a  period  of  25 

years. 

ANACORTES,  WASH.— The  Fanners'  Mutual  Independ- 
ent Telephone  Company  has  been  granted  a  franchise  by  the 
county. 

ENAVILLE,  IDAHO.  —  Tin  North  Idaho  Telephone 
have  ordered  complete  a  switchboard  and  telephones  for  their 
Enaville   plant 

CHEHALIS,  WASH.— Extensive  Improvements  and  ex- 
trusions are  lo  be  made  to  the  Chehalis  and  Boistfort  Tele- 
phone Company. 

STEVENS,  WASH. — Franchise  for  Skamania  Co-opera- 
tive Telephone  Association  for  telephone  lines  along  country 

nails   has   been   granted. 

AUBURN.    WASH— 'Ph.-    Home    Telephone    Company    of 

Auburn   expects   to   install   a    LOO-line   common  battery   switch- 
board  and    telephone  S  soon. 

SOUTH  BEND,  WASH— W.  W.  Connon  of  Centralis  has 

purchased  the  telephone  business  of  the  city  and  has  applied 
for  a   franchise   at  Raymond. 

HOQUIAM.  WASH.— The  Pacific  Telephone  and  Tele- 
graph Company  has  begun  the  expenditure  of  $10,000  on  the 
improvement  of  its  lines  in  this  city. 

WENATCHEE,  WASH.— Extensive  improvements  are 
planned  by  Lhe  Farmers'  Telephone  Company  for  the  pres 
.•ut  year.  Orders  will  be  placed  soon  for  a  duplicate  power 
plant. 

NEVADA  CITY,  CAI,. — The  Pacific  Stales  Telephone  and 
Telegraph  Company  is  now  securing  rights  of  way  for  the 
building  of  a   new  line  from  Sacramen*o  to  Camptonville  via 

i  his  city. 

SAX  FRANCISCO.  CAL  —  O.  W.  Lillard.  sales  engineer  of 
the  Could  Storage  Batterj  Company,  with  headquarters  at  the 
Monadnpck  Building,  leaves  this  week  for  an  extended  trip 
through  the  Northwest. 

EUREKA,  CAL. — Superintendent  Ed.  McLaren,  of  the 
Pacific  Stales  Telephone  and  Telegraph  Company,  announces 
that  the  company  is  to  begin  building  the  long  talked  of  road 
from  Eureka  to  Crescent  City. 

The  Eastern  Oregon  Telephone  and  Telegraph  Company 
has  been  formed  with  a  capital  stock  of  $10,000,  by  J.  R. 
Jenkins  and  others.  It  is  the  intention  of  the  company  to 
put    a   line   from   Burns   to   Lawen. 

OAKLAND,  CAL. — J.  E.  McGilvery,  formerly  representing 
iran  Electric  Telephone  Company,  with  headquarters 
ikland,   California,  has   been   transferred   to  lhe  Chicago 
house,   with   headquarters  at  Des  Moines.  Iowa. 

LOS  ANGELES,  CAL. — A  resolution  has  been  passed  or- 
dering all  telephone  and  electric  wire  poles  removed  and 
wires  placed  underground  along  the  speedway  from  Hollister 
avenue  to  the  southern  city  limits  at  Marine  street. 


MARSHFIELD,  OREGON.-  The  switchboard  and  tele- 
phones   oi     tie     Coos    Baj     Homo     Telephone    Companj     of 

Marshfield    arrives    Ibis    week    and    the    installation    will    bo 
rushed   so  as   lo      ,.        .     .ice  at  the  earliest    possible  time. 

LOS  ANGELES,  CAL.— Secretary  F.  W.  Eaton,  of  the 
Pacific  Telephono  and  Telegraph  Company,  reports  in  his  an- 
nual statement  a  revenue  of  $804,560.38  from  local  service 
$16,225.99  from  long  distance  charges  and  $20,880  from  real 
estate.  The  total  expenses  wore  $867,888.05.  The  companj 
has  $6,111,209.89  invested  in  its  Los  Angeles  plant. 

s.\.\  FRANCISCO,  CAL— The  Pacific  Auxiliary  Fire 
Alarm  Company  at  its  annual  meeting  re-elected  the  follow- 
ing directors:  Louis  S!oss.  Geo.  A.  Moore.  L.  F.  Monteagle,  H. 
A.  Hedger.  M.  H.  Hecht,  Alfred  B.  Ford  and  W.  Hansen.  Th  i 
directors  organized  by  reelecting  Louis  sioss,  president;  Geo 
A     Moore,   vice-president,   A.   (1.   McFarland,   Secretary. 

I'LYMOi  T'l.  CAL.  The  telephone  exchangi  at  Plj 
mouth  was  tecentlj  destroyed  bj  lire.  Through  the  active 
and  efficient  management  of  Mr.  E.  li.  Gardner,  under  whose 
control  this  oilier  is  conducted,  toil  connections  were  resumed 
within  five  hours  after  the  fire  ami  '1  subscribers  were  ivorit 
irig  on   temporary    boards  at   a  now   location   the  next  day. 

FARMINGTON,  UTAH.— The  equipment  for  the  Davis 
County  Telephone  Company  of  Farmington  arrived  this  work. 
Active  installation  will  be  begun  at  once.  It.  is  interesting  to 
noti'  thai  lhe  equipment  purchased  for  this  company  includes 
Hie  very  besi  common  battery  multiple  type  circuits  and  each 
town  will  be  thoroughly  equipped  for  the  harmonic  four  and 
right   parly   service 

OAKLAND,  CAL.— .1.  1'.  McCarty,  inventor  of  a  wireless 
telephone,  has  been  making  demons' rations  in  the  Bacon 
Building  of  this  city  tie  is  repor  ed  to  be  able  to  transmit 
his  voice  through  eight  wa'ls.  a  distance  of  ]1~>  feel,  and  be 
heard  distinctly.  Although  Hie  instrument  is  crude  Professor 
Elwell  of  Stanford  Universitj  will,  it  is  understood,  give  the 
instrument   a   thorough   test. 

LOS  AXGELLS.  CAL.— President  A.  B.  Cass,  of  the  Home 
Telephone  Company,  reports  that  $745,189.66  was  received 
during  the  yeaf  for  rent  and  service  in  the  city  and  $lG.7sT  !>7 
outside  the  city.  Running  expenses  and  depreciation 
amounted  to  $668,952.94.  Expenses  for  construction  and  im- 
provements were  $305,821.75.  The  company  has  $6, 1S5, 045.02 
invested  in  the  city  and  $239-,771.64  outside  the  city. 

ANACORTES,  WASH.— The  installers  from  the  Dean 
Electric  Company  have  arrived  in  Anacortes  and  active  work 
on  the  installation  of  the  plant  tor  the  Farmer's  Mutual  In- 
dependent Telephone  Company,  Everett.  Wash.,  will  begin  at 
once.  The  Anacortes  board  is  of  the  full  common  battery 
multiple  type  and  was  shipped  within  thirty  days  from  re- 
ceiving telegram  notifying  the  Dean  Company  to  start  work 
on  the  switchboard. 

TL'RLCCK.  CAL. — On  November  1st  the  Turlock  Hoiti; 
Telephone  Company  took  over  the  Turlock  exchange  under 
a  sublicense  contract.  A  number  of  the  business  men  of  that 
town  have  taken  hold  of  the  exchange  and  in  one  month 
the  new  company  has  ordered  twenty-five  additional  tele- 
phones, bringing  the  total  number  of  subscribers  in  the  ex- 
change up  to  305.  The  Turlock  Home  Company  expects 
to  spend  approximate^  $-1,500  in  new  construction  and  re- 
construction in  Turlock  and  will  undoubtedly  have  a  first- 
class  plant  on  a  splendid  paying  basis. 
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SAN  FRANCISCO,  CAL.— One  of  the  first  accidents  of  its 
kind  ever  known  occurred  at  t lie  Massie  Wireless  Company's 
station  near  the  Cliff  house  during  an  electrical  storm  which 
visited  this  city  early  on  the  morning  of  February  7lh,  when 
William  J.  Smith,  Western  manager  of  the  concern,  who 
was  operating  the  mechanism  at  the  time  was  seriously 
burned  and  narrowly  escaped  being  killed  by  an  electric  shock 
that  struck  the  apparatus. 

SAN  FRANCISCO,  CAL— The  Pacific  Telephone  Com- 
pany in  connection  with  the  fixing  of  rates  has  submitted  its 
annual  statement  to  the  board  of  supervisors.  The  local 
franchise  of  the  company  is  valued  at  $450,000.  The  total 
value  of  its  plant  and  franchise  is  estimated  at  $7,21S.269.82. 
The  total  gross  revenue  last  year  was  $2,119,416.12,  made  up 
as  follows:  Local  receipts,  $1,951,123.09;  long  distance,  $63,- 
033.03;  real  estate  returns.  $105,260.  Its  total  expenses 
amounted  to  $1,602,000. 


INCORPORATIONS. 
SAN  FRANCISCO,  CAL.— The  Canaros  Oil   Company  has 
been  incorporated  here  with  a  capital  stock  of  $400,000  by  1". 
N.  Kimble  and  E.  Hirschler. 

SANTA  ANA.  CAL — The  Orange  Gas  Company  has  been 
incorpora'ed  here  with  a  capital  stuck  of  $200,01111  by  D.  L. 
Peters,  M.  L.  lSellus,  .1.  W.  Ken, p.  10.  I!.  Rhoades  and  .1.  S. 
Mitchell. 

LOS  ANGELES,  CAL.— The  Oliveta  Water  Company  has 
been  incorporated  here  wi  h  a  capital  stock  of  $6,000  by  G. 
E.  Daniel,  Ferd  Girker,  E.  O.  Bailey,  David  Moyer  and  A.  E. 
Dombrower. 

SAN  FRANCISCO.  CAL.— The  Empire  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $200,000  by 
S.  A.  Gilbertson,  II.  A.  Whitley.  E.  A.  Guilbault,  P.  J.  Muller 
and   L.  O.  Cannon. 

LOS  ANGELES,  CAL.— The  Electric  Dispatch  Company 
has  been  incorporated  here  with  a  capital  stock  of  $511,111111 
by  G.  C.  Ward,  H.  E.  Huntington,  G.  J.  Kuhrts,  S.  M.  Haskins 
and  J.  A.  Gibson  Jr. 

SAN  FRANCISCO,  CAL.— The  Black  .Mountain  I. an. I 
and  Water  Companj  lias  been  incorporated  here  with  a 
capital  stock  of  $1,500,000  by  Duncan  Hayne,  A.  H.  Reding- 
ton,  E.  W.  Howard.  J.  A.  Hoey  and  A.  D.  Keyon. 


TRANSMISSION. 
EL   CENTRO,   CAL. — Work   has   commenced   on   (he  new 
power  plant  of  the  Holton  Power  Company  at  Holtville. 

OAKLAND,  CAL.  --  The  California  Electric  Generating 
Company  has  applied  for  a  building  permit  to  construct  a 
power  station  in  the  Sessions  Basin  in  East  Oakland.  The 
building  is  to  be  made  ot  steel  and  concrete  and  the  estimated 
cost  is  $50,000. 

CITY  OF  MEXICO.  MEXICO.— A  company  is  to  be  formed 
here  with  a  capital  stock  of  $10,000,000  by  Paul  Gintlier,  pres 
ident;  Juan  Creel,  treasurer  and  Lie.  Joaquin  Gortazar.  sec 
retafy.  The  company  proposes  to  build  an  electric  light  ami 
power  plant  wit  bin  a  few  miles  of  Santa  Rosalia  on  Rio  Con- 
chas. 

FRESNO,  CAL. — The  San  Joaquin  Light  and  Power  Com- 
pany las  begun  work  en  the  extension  of  its  power  lines  !o 
eighl  valley  towns,  namely:  Sanger,  Clovis,  Pollasky,  Malaga, 
Sultana,  Orosi,  Parlier,  Lemoore  and  probably  Conejo.  Th«' 
power  will  lit  supplied  from  the  generating  plants  of  the 
1  ower  company  on  the  San  Joaquin  River.  General  Manager 
Baleh  and  a  number  of  Eastern  capitalists  have  visited  Fresno 
and  all  have  ex]  ressed  their  approval  of  the  extension. 


SACRAMENTO,  CAL.— George  P.  Robinson,  of  fair  Oaks, 
has  secured  a  bond  on  the  properly  and  slock  of  the  North 
Fork  Ditch  Company  for  six  months,  the  price  being  $350,000. 
Mr.  Robinson  is  acting  for  Minnesota  capitalists,  who  pro- 
pose to  build  a  road  from  Sacramento  to  Lake  Tahoe,  and 
it  is  believed  that  the  water  taken  from  the  north  fork  of 
the  American  River  will  be  used  for  power  and  irrigation 
purposes.  Water  rights  have  already  been  purchased  on  the 
American  River  in  Placer  county,  near  Auburn,  and  water 
for  irrigation  is  being  supplied  to  Fair  Oaks  and  Orange- 
vale  in  this  countv. 


FINANCIAL. 
LOS  ANGELES,  CAL.— The  Pacific  Light  and  Power  Com- 
pany   shows    receipts    amounting    to    $1,780,101    and    expendi- 
tures of  $1,400,203.     The  value  of  its  property  and  assets  is 
given  at  $7,574,431.15. 

SAUSALITO,  CAL.— The  $100,000  worth  of  bonds  issued 
by  Sausalito  to  defray  the  cost  of  installing  a  municipal 
water  and  distributing  plant  was  awarded  to  G.  G.  Blymeyer 
&   Co.,   of   San   Francisco. 

LOS  ANGELES,  CAL.— The  Domestic  Gas  Company,  hav- 
ing 6.796  customers,  reports  receipts  of  $41,751,  and  expendi- 
tures of  $44,207,  and  the  value  of  its  property  $115,169.  It 
manufactured  Gl,147,000  cubic  feet  of  oil  and  water  gas. 

LOS  ANGELES,  CAL.— The  Edison  Electric  Company 
shows  receipts  of  $1,040,390.53,  expenditures  $040,012.21.  and 
net  earnings  $393,478.32.  It  sold  during  the  year  current 
amounting  to  36,946,S05  kw.  hours.  It  gives  its  proper!;  and 
assets  at  a  value  ol  $6,022,132.75.  Its  total  receipts  in  the 
five  counties  in  which  it  operates  are  shown  to  be  $2,011,- 
816.54,    and    its   expenditures    $1,208,273.85. 

I. (>S  ANGELES,  CAL— The  Los  Angeles  Gas  and  Elec- 
tric Company,  with  55,366  customers,  reports  receipts  of  $L- 
SSL85R  and  expenditures  of  $1,521,754,  leaving  a  profit and- 
ioss  balance  ol  OKI. 100.  During  ihe  year  it  manufactured 
2,386,440,000  cubic  feet  of  oil  and  water  gas.  The  largest 
output  in  oik-  day  was  10,816,140  bet  anil  the  lowest  3. 722. 00.1 

feci.     The  pro 'tj   anil  assets  are  valued  at  $0,110,308  in  the 

city  and   in  addition   there  is  property   in   the   county   valued 
at   $209,923. 


OIL. 
SANTA   BARBARA,  CAL.— The  Union  Oil   Company  and 

tbe  Associated  Oil  Company  suffered  great  losses  dining  lb' 
past  week  by  the  breakage  of  their  pipe  lines  across  the  Santa 
Maria  and  the  Santa  Ynez  Rivers.  The  great  torrents  of 
flood  waters  that  have  come  down  these  rivers  are  file  cause 
of  the  loss. 

McKITTRICK,  CAL.— The  Jewett  Company,  which  has  the 
Kern  River  lease,  have  found  an  interesting  well.  Ii  is  1,070 
feet  in  depth,  lias  175  feet  of  oil  bearing  formation,  and  the 
casing  is  landed  in  a  bed  of  solid  usphaii  unit  This  is  some 
thing  new  in  McKittrick,  and  speculators  are  of  tin-  belie! 
still  lower  down  'here  is  another  oil  sand,  for  it  is  thought 
that  tbe  asphaltiim  came  from  seepage  beiow  and  not  from 
'lie  oil  above.  The  members  of  the  company  are  deeply  im- 
pressed and  have  undertaken  the  digging  ol  a  deep  hole  (•■ 
:ost  the  levels  oelow  the  asphaltum 


WATER. 
BAKERSF1ELD,  CAL. — R.  E.  McCauley,  01  the  National 
Supplj  Company  is  promoting  a  scheme  whereby  Ihe  entire 
West  Side  district  of  Kern  county  will  have  an  abundant  sup- 
plj of  pure  waler  within  a  year.  The  supply  will  come  from 
Ray  s  creek  in  Fine  Mountain,  forty  miles  almost  due  south 
of  Midway,  and  will  be  piped  by  gravity  and  delivered  to  con- 
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sumer:  a'  about  I  cents  a  barrel.  An  eight  inch  pipe  will 
be  used  at  ihe  intake  and  smaller  sizes  on  the  main.  The 
pipe  line  will  be  capable  of  delivering  20,000  barrels  a 
day.  which  13  the  minimum  carried  by  Raj  s  Creek  ai  any 
nine  in  30  years.  Not  onlj  Midway,  but  also  Sunset.  McKit 
trick  and  Temblor  will  he  supplied.  If  the  demand  is  sufficient 
pipes  can  he  laid  into  Devil's  Den,  where  water  is  scarce, 
and  into  Kings  county.  The  cos;  of  the  installation  will  he 
more   than   $350, I. 


TRANSPORTATION. 
PLACERVILLE,   CAL  —  W.   P.   Hyatt   has  filed   notice   of 
appropriation  of  2,000  inches  of  water  in  the  North  Fork  of 
the  Cosumnes   River  for  power  purposes. 

LOS  ANGELES,  CAL.— The  trustees  of  Huntington  Park 
have  taken  into  consideration  the  offer  of  the  American  Steel 
Pipe  Company  to  put  in  a  water  plant  for  $40,000  to  supply 
a  population  of  6,000. 

SAN  FRANCISCO,  CAL.— A  satisfactory  settlement  has 
Seen  made  between  the  Government  and  the  owners  of  the 
Truckee  River  Genera]  Electric  Companj  regarding  damag  i 
at  Lake  Tahoe,  and  no  suits  will  he  brought  by  the  Govern- 
ment. 

CADI.  CAL— The  citizens  of  Woodbridge  have  offered 
the  Central  California  Traction  Companj  a  tree  right  of  waj 
lo   extend    its  electric   line    from    Lodi    to    Woodbridge.      Elbert 

Covell  and  Fred  Parroit,  representing  the  residents  of  Wood 
bridge,  have  consulted  General   Manage]    Sain  B.  McLenegen 

i!«  regard  to  the  extension  and  the  companj  has  declared  its 
intention  to  begin   work  tin  this   project  soon. 

P.KRKELEY,  CAL.— The  Oakland  Traction  Company  has 
begun  the  construction  of  its  new  cross-town  line  on  Ashby 
avenue  i tinning  from  the  new  Claremont  Hotel  at  the  head 
of  Russel  street  west  as  far  as  San  Pablo  avenue,  about 
two  and  a  hall  miles.  The  work  will  be  completed  in  about 
forty  days.  The  new  cross-town  line  on  Dwight  way,  one  half 
mill  further  north,  running  from  College  avenue  to  Sixth 
street,  is  now  in  operation. 

ALAMEDA,  CAL. — Investigations  of  the  local  steam  lines 
have  been  made  (luring  the  past  week  by  Electrical  Engineers 
VIoulthrop,  t'ahey  and  Clapp,  representing  the  Southern  Pa- 
cific  Company,    preliminary    to   the   installing  of  the   electric 

Mact ion  ysiem  wbich  is  to  supplant  the  present  steam  sys- 
tem. Tli mpany  proposes  installing  ornamental  trolley- 
poles  in  the  centei  of  the  streets  over  which  its  trains  will 
run.  The  city  officials  who  accompanied  the  engineers  were 
assured  that  the  roads  would  be  electrified  and  in  opera- 
tion within  a  year.  All  that  is  delaying  the  beginning  of  th" 
work  is  the  securing  of  a  right  of  way  for  the  conuecMng  loop 
at   the  east   end   of   the  city. 


AMERICAN  TELEPHONE  AND  TELEGRAPH   SYSTEM  CON- 
NECTS WITH    1,000,000  NEW   STATIONS   DURING 
THE    PAST  TWO    YEARS. 

One  of  the  most  important  features  of  telephone  (level 
opment  in  1908  was  the  large  increase  in  the  number  of  in- 
dependent companies  with  which  connections  were  established 
by  the  Hell  Company.  During  1907  the  Hell  companies  es- 
tablished toll  and  long  distance  connections  with  no  less 
than  ir,u,uuu  independent  telephone  stations  throughout  the 
country.  The  number  taken  over  last  year  was  practically 
as  great. 

As  a  result  of  the  19't7  and  1908  development  in  this  di- 
rection the  American  telephone  and  telegraph  system  now 
embraces  a  total  of  over  4,000,000  stations,  of  which  1,000,000 
represent  stations  of  small  independent  companies  not  owned 
outright  but  connected  with  the  Bell  lines.  Five  years  ago 
there  were  considerably  less  than  loo.ooo  of  these  independent 
stations  so  connected. 

The  independent  stations  are  nearly  all  in  rural  districts 
were  installed  by  local  people  and  were  operated  along  pro 
vincial  lines  until  the  American  Telephone  and  Telegraph  Com 
pany  saw  fit  to  widen  the  scope  of  its  public  usefulness  and 
made  these  companies  a  part  of  its  own  ::. odd  stations 

These  connected  stations  represent  at  least  5,000  com 
panies  commonly  classed  as  "independents,"  but  which  in 
everything  except  local  service  are  a  part  of  the  Bell  sys- 
tem. 


ILLUMINATION. 
LOS  ANGELES.  CAL.— Watts  F.   Helm,  of  Los   Angeles, 
has  asked  lor  a  franchise  to  ereci  a  gas  plant  in  this  vicinity. 

SANTA  ANA,  CAL. — The  Orange  County  Gas  Company 
has  bought  the  gas  works  of  \V.  L.  Willets  and  will  install  a 
new  gas  bolder  with  a  capacity  of  50,000  feet  of  gas. 

LINDSAY.    (  A L  —  President    Chas.    Hum,   of   the    Lindsay 
Has   Company   has   returned   after  investiga.ing  a  number  of 
!:'iits  in  the  south  and  work  will  be  soon  undei    wa\    for 
-ion   of  a  gas   plant    at    Lindsay. 

LOS  ANGELB;S,  CAL.— Investigations  of  the  tide  lands  in 

Ihe   vicinity   of   Long   Beach   are   being   mad.'   by    Engineer   F. 

t;    Jones    ami    several    others    for    the    Edison    Electric    Com- 

ol     Los    Angeles.      The    company    intends    to    erect    a 

plant    in    this   vicinity   to   supply   all    cities   of 

tin-  south,  except  ban  Diego,  with  gas. 


An  electric  duck-feeder  is  said  to  have  been  devised  by 
an  Arizona  genius  who  noticed  that  an  electric  light  at- 
tacted  liu^s  which  domestic  ducks  regard  as  a  delicacy.  By 
placing  the  light  in  the  center  of  a  pond  the  ducks  are  able 
te  feed  upon   the  insects  as  they  fall  into  the  water. 

The  little  town  of  Woodbury,  Conn.,  has  a  population  of 
2, (inn  people  and  was  named  in  1674.  It  is  a  modern  town  in 
every  respect,  prosperous  iii  a  manufacturing  way,  and  blessed 
with  an  electric  lighting  plant  of  most  modern  design,  but  up 
to  within  the  past  few  months  it  has  depended  for  transporta- 
tion of  bolh  feight  and  passengers  on  the  old  fashioned  stage 
coach  and  freight  wagons.  This  condition  was  recently 
changed  when  the  new  trolley  line  running  from  Waterbury 
to  Woodbury,  for  which  a  charter  was  secured  sixteen  years 
ago,  was  formally  opened  and  a  car  containing  President 
Mellen  and  other  officials  and  directors  of  the  New  York, 
New  Haven  &  Hartford  Railroad  and  Connecticut  Company- 
rolled  into  the  town  about  noon.  The  car  was  greeted  with 
cheers,  blowing  of  whistles  and  ringing  of  bells,  as  the  citizens 
saw  in  its  coming  the  passing  of  the  stage  coach  period.  The 
formal  exercises  included  a  speech  of  welcome  by  Asa  W. 
Miichell  and  a  response  by  President  Mellen. 

European  Water-powers,  according  to  a  German  engineer, 
Otto  Mayr,  total  34,151,600  h.  p.  Norway  leads  with  7,525,000 
h.  p.  available,  of  which  only  301,000,  or  4  per  cent  is  utilized; 
Sweden  follows  with  6,750,000  h.  p.  available  and  200,000,  or  2.9 
per  cent  used;  Italy,  with  5,500,000  h.  p.  available,  and  464,000, 
or  S.43  per  cent,  used;  France,  5,524,000  h.  p.  available,  and 
1,190,800,  or  21.50  per  cent,  used:  Austria.  5.125,000  h.  p.  avail- 
able, ind  4."0,000,  or  8.78  per  cent,  used;  Germany,  1,677,600  h. 
p.  available,  and  503,300,  or  30.01  per  cent,  used;  Switzerland, 
1,500,000  h.  p.  available,  and  380,000,  or  25.33  per  cent,  used; 
and  Hungary,  550,000  h.  p.  available,  and  65,000,  or  11.81  per 
cent  used.  These  figures  give  a  total  of  34,554,100  h.  p.,  or  10.41 
per  cent,  is  utilized.  They  are,  however,  only  a  rough  approxi- 
mation, as,  In  the  case  of  Italy  and  Switzerland,  the  data  are 
brought  down  to  the  end  of  1905  only,  and  in  the  case  of 
France  and  Germany  they  are  for  the  year  1907.  With  regard 
to  Italy,  the  Giornale  dei  Lavori  Publici  remarks  that  at  the 
end  of  1906  the  water-power  used  totalled  830,000  h.  p.,  or  a 
percentage  of  15.27  per  cent.  Of  this  830,000  h.  p..  740,000  was 
transformed  into  electrical  energy  and  90,000  applied  directly. 
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TRADE 
MARKS 


lassified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  in  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  caie  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW   YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 

;njamln   Electric  Mfg.  Co. 

lyant  Electric  Co. 

!ale  Co. 

tneral   Electric  Co. 

jbbell,  Harvey. 

arshall  Elec.  Co. 

iss  &  Seymour. 

;rklns  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR   ALARMS 

Iwards  &  Co. 
ectrlc  Good?   Mfg.  Co. 
irtrlck.Carter  &  Wllkins  Co. 
anley   &   Patterson,    Inc. 
estern  Electric  Co. 

FIRE   ALARMS 

dwards  &   Co. 
estern   Electric  Co. 

WATER   ALARMS 

irtrlck.Carter  &  Wilkins  Co. 


ANCHORS 


w. 


ihns-Manville     Co., 

"J.    W." 

lerulff,     B.     F.     Jr.     &     Co., 

"Hubbard." 

leiri  ,S   Sons,   Mathias. 

ANNUNCIATORS 

iwards    <£.    Co. 

ec.  Goods  Mfg.  Co.,  "Ross," 

"Rivol,"    "Perfect,"    "Nox- 

all." 

irtrick,    Carter    &     Wilkins 

Co.,  "King." 

andard  Elec.  Wks,  "C.&S." 

anley  &   Patterson,    Inc. 

estern   Electric  Co. 


ARMS 

CROSS  ARMS 

lerulff  B.   F.,  Jr.  &  Co. 
allfornla   Pole   &    Piling    Co. 
alworth  &  Neville  Mfg.  Co. 
estern    Electric   Co.,   "Wal- 
worth &  Neville." 

MAST    ARMS 
ec.  Appliance  Co.,  "Cutter" 
.  Wayne   Electric   Works, 
lerulff,     B.     F.,    Jr.     &    Co., 
"Cutter." 
estern   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 

;an   Electric  Co. 

ec.  Appliance   Co.,   "Eaco." 

lerulff,    B.     F.,    Jr.     &     Co.. 

"Sterling." 

orllng    Elec.   Co. 

eitern  Elec.  Co. 


"THORDARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a  bell,  buzzer,  annunciator  or 
burglar  alarm    refuse  to   work    because  of  an  exhausted   battery. 

This  can  all  be  eliminated  by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  prac'ically  no  expense. 

Hotels,  office  build  ng>  and  residences  are  adopting  them. 


STOCK  CARRIED   BY 


PACIFIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK  YOUR    DEALER    FOn 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


We  are  the  Oldeit  and  Largest  Manufacturers  of  Cross  Arms 
in  the  World. 


Washington  Mills   Devoted   to    Fir    Cross   Arm    Manufacture 
Carry  Laree  Stocks 

WALWORTH    &.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,     ILL. 


DUNCA 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


403-406  ATLAS  BLDC  604   MISSION  ST 


A     NEW    MO  TO  R 

Northern  Type  "S"  motors 
are  of  laminated  construction 
throughout,  so  designed  as 
to  afford  increased  radiating 
surface  over  old  types,  and 
commutation  under  wide 
ranges  of  load  and  speed. 
SEND  FOR  BULLETIN   599 

Northern  Electrical  Mfg.  Co. 
Standard  and  Special  Elec- 
trical Machinery, ---Direct 
Current---Allernating  Cur- 
rent Madison,  Wisconsin 
SAN  FRANCISCO 


ARROW  -Ir  SWITCHES 


ARROW     E    ROTARY     FLUSH     SWITCH 

DUST  PROOF  CAP 

It  is   tlu    only  standard 
rotary    flush   switch    that 
will   fit   all  wall  Imxcs  on 
Uct.c:  r.i.re  >_i-u  the  market. 

Long,  heavy  binding-screw  with  large  head. 
Small    porcelain  cup.     Ample    room    for  wiring    in 
wall  box. 

Binding-post    one   piece,    strong    and    substantial; 
screw-holes  heavily  re-inforced. 

THE  ARROW  ELECTRIC  COMPANY 

Hartford,  Conn. 


TYPE  *'C"  PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  (or  Blowers.  Pumos  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 

SAN   FRANCISCO 


NEW  YORK  CITY 


'The    Painl  That  Won't  Come  Off 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office  :     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapest 

RUBEROID  ROOFING 


Q"     kt        B0NESTELL  &  CO.,  Agents 

(J  £*.0/       118  first  Street, 


San  1 1 


AilERaCAN  ELECTRICAL  WORKS 

PHILLIPSDALE.  RHODE  ISLAND 


INSULATED 

Sll  K  AND  COTTON  LAMP  CORDS 
WEATHERPROOF  FEEDER  CABLE 
WEATHERPROOF  LINE  WIRES 
BARE 
TELEPHONE  LINES 
TRANSMISSION  LINES 
TROLLEY  LINES 
ELECTRIC  WIRE  FOR  EVERY  SERVICE 

A  complete  local  stock  of  NEC  and  Commercial  Cords 
Pacific  Coast  Sales  Agents 

Telephone-Electric  Equipment  Co. 

SEATTLE,       SAN  FRANCISCO,       LOS  ANGELES 


8 
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INDEX  TO  ADVERTISEMENTS 


A 

American  Circular  Loom  Co —  1 1 
Boston,    15    Milk. 
San   Francisco,  770 
som. 
Seattle,    nt   Occidental. 

American  Electrical  Works  7 

Phillips, laic.   K     1 
San   Francisco,  Crocker 
Bldg. 

Los  trlty 

Bldg. 

Seat  i  le,   Alaska    B 
Porl  lldg. 

American  Transformer  Co 

Newark,  N.  J. 
V  Electric  Co.  I  7 

Hartford,  Conn. 

Aylsworth  Agencies  Co 3 

San  Francisco,  165  Sec- 
ond St. 

B 

Baum  cc  Co.,  F.  G.,  12 

San      Francisco,     1  |i 
Chronicle    Bldg. 

Belden  Manufacturing  Co.  3 

Chicago,    194    Michigan 

St. 

Benicia  Iron  Works  9 

San    Francisco,   Monad- 
nock   Bldg. 

Benjamin  Elec.  Mfg.  Co. 
Chicago,  4it  \V.  Jackson 

San  Francisco,  151  New 
i  gomery. 

Blake  Signal  and  Mfg.  Co.  2 

Boston,   2 16  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co. - 
Utica,  N.  Y. 

San   Francisco,   7  ,  0  Fol- 
som. 
Seattle,   ill   Occidental. 

Braun.  C.  F.    .  .12 

San    Frai  Xa- 

toma. 

Brookfield  Glass  Co.,  The I 

New    York,    U.    S.    Exp. 

Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San    Francisco,    14    - 
ond  St. 

Brvan- Marsh  Co.  3 

Oakland,  Cal.,   12th   and 
Clay. 

Bryant  Electric  Co. 

Bridi    port,  i  onn. 
San  Francisco.  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co.      2 

San   Francisco,  141  New 
M<  mtgomery. 

California  Pole  and  Piling  Co. 

I 'ali- 
fornia. 

Chase  Shawmut  Co. 11 

Newburyport,  Mass. 
San  Francisci  »,   770  Fol- 
som. 

tie.    411    Occidental. 

Chevalier,  R.   F..  ..12 

Alame  la,     930     Lincoln 
ave, 

Chicago  Fuse  Wire  &  Mfg.  Co.. 
So     Clin- 
St 
Cole  Co..  John  R.  I  i 

San   Francisi 

Columhia  Inc.  Lamp   Co.  4 

St.    Louis.    Mo. 

'  5  New 

Continental  Nat.GasAlcohol  Co.  5 

..     \V.    Va. 
Cobb,  Edward  S.  12 


Cory.  C.  L..__  12 

san        Francisco, 
S05      Union      T 

Bl  I;--. 

Copeland.  Clem  A..  M.  E.         12 
Union 
Trust    B 

Cutter  Company,  The 
Philadelphia,   Pa. 
San   Francisco,  .  .  0  Fol- 
som. 
Seattle.    1 1 1   Occidental. 


Dale  Company,  The  9 

New   York.  352  W.   13th. 
San    Francisco,  770   Fol- 

Seattle.    Ill   Occidental. 
Dean  Electric  Co.  21 

Elyria,   <  >l i  i. .. 

San   Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 
Chi'  al   Bldg. 

San     F  r  a  n  c  i  s  c  o,    301 

Front. 

Los    \  iS  E    2d. 

Dietzgen  Co.,  Eugene  19 

San  Francisco   I6-2S  First  St. 
Duncan  Elec.  Mfg.  Co.  7 

Lafayette,   Indiana. 

San    Francisco,    61    Sec- 

D.  &  W.  Fuse  Co. 
Prov i  lence,  it.  I. 


Edwards  &  Co.,  i 

New     York.    140th    and 
Exterior   sts. 

Electnc  Appliance  Co.  1-10 

San  Fran  I  Mis- 

sion. 

Electric  Goods  Mfg.  Co.  3 

Boston,  Mass. 

o,    165  Sec- 
I  St. 

Electric  Storage  Battery  Co.    _  _    5 
Philadelphia. 

Francisco,  Crocker 
Bldg. 

F 

Finkle.  F.  C.  ..  ....12 

Los  Angeles,  1.  W.  Hell- 
Bldg 

Fobes  Supply  Co.  .     9 

Se  title,  "i  106    First   ave. 
Pot  tlan  I.     91     7th     st. 

Fort  Wayne  Elec.  Works 22 

Fort    Wayne.    Ind. 

Francisco,  604  Mis- 
sion. 


General  Electric    Co.  20 

nectady,  X.   Y. 
San      Francisco,      Union 
Trust    Bl  Ig. 

Los     A  n  g  e  1  e  s.    Delta 
Bldg. 

Seattle,   Colman    Bl  lg. 
Portland,     \V  o  r  c  i 
Bldg. 

Grant  Flaming  Arc  Lamp  Co. 
Francisco,    560   Pa- 
cific   Bl  Ig 

H 

Habirshaw   Wire  Co.       

New    York.    253    Broad- 
way. 

Heald's  School  of  Eng'ing 5 

San    Francisco.    425   Mc- 
Allister. 

Henshaw,   Bulklev  &  Co. 3 

■  21  9  Spear. 

Oakl:  klin. 

262  S.  Los 

■  - 

Holabird  Reynolds  Elec.    Co..    2 
San   Francisco,   527  Mis- 
sion. 

Lngeles,  116  E.  5th. 


Holophane  Company,  The 
X-  n     York.    L'27    Fulton. 
San  Francisco,   1  5 l  New 
.Mont  gomery. 

Hubbell.  Harvey.    Inc.  10 

Bridgeport .  i  'onn. 
San   Francisco,   77n   Fol- 

Seattle.   411    Occidental. 

Hunt,  Mirk  &  Co.  6 

San  Francisco,  111  Sec- 

I  St. 

Hunt.  A    M  12 

San       Francisco,    Union 
Trust   Bldg. 

I 

Indiana  Rubbered  Ins.WireCo.    I 
Jonesboro.   Indiana. 


Jackson,  D.  C.  &  Wm.  B.        12 
Chicago,    in..   508   Com- 
mercial  National    i 

Johns- Manville  Co..   H.  W. 
New  York.  100  William. 
San   Francisco,  159  New 
Montgomery. 
Los    Vngi  les,  203  E.  5th. 
Si  attle.  576   1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co.  9 
Chicago. 
San  Francisco.  88  First. 

Kierulff,  B.  F.  Jr.  &  Co. 

Los  Angeels,   I  :■<  s    Los 

Angeles. 

San    Francisco,  165  Sec- 
ond  St 

Sea  I  He.    40$    Central 

Bl  Ig. 
Klein,  Mathias  &  Sons  2 

Chic  YV.     V  a  n 

Bui  i 


Locke  Insulator  Mfg.  Co.  4 

Victor,  X.   Y 
s.m    Francisco,    Monad- 
nock  Bldg. 

Los    A  n  g  e  1  e  s.    Pacific 
Electrical   Bldg. 
Senile.  Colman  Bldg. 

M 

Marshall  Electric  Co. 

Boston,  30     i  -s  St. 

Moore,  C.  C.  &  Co.,  Inc.    ...   5 

San  Francisco,  99  First. 

Los     Angeles.     Trust 

tie,    Mutual    Life 
Bldg 

Portland,    \Yells    Fargo 
Bldg. 


N 


New  York  Insl'td  Wire  Co.._ 

X'ew    York.    114    Liberty. 

Francisco,    77"  Fol- 

som. 

Seattle.   411   Occidental. 

Northern  Elect'l.  Mfg.  Co 7 

Madison.    AYis. 
San  Francisco.  806  Mis- 
sion. 

Noble  &  Davidson..  12 

San         Francisco,        921 
Crocker   Bldg. 


Otis  6c  Squires . 

San   Francisi  o,  1]  5  New 
Mi  ■)  i  gomery. 


253    Broad- 


Okonite  Co.. . 
New    York, 
way. 

O'Shaughnessy,   M.  M...      _.I2 

Francisco,        907 
in    Trust    Bldg 
dego,  Union   Bldg. 


P 
Pacific  Elec.  Heating  Co 

i  intario,  Cal. 
Pacific  Electrical  Works  4-7 

I, os  Angeli  s.  326  S.  Los 

Angeles. 

Pacific  Meter  Co.  I 

San  Francisco,  30  i  Santa 

Marina    Bldg. 
Pacific  Telephn.  &  Telgrh.  Co. 
San     Francisco,    Shreve 

ParaffinePaint  Co. 5 

San    F  r  a  n  ctsco.    Mer- 
chants' Exchange  Bldg. 

Partnck  Carter  &  Wilkins  Co. 
Philadelphia,     22d     and 

Wood. 
Pass  &  Seymour,  Inc. 

Sol\  aj  ,   X.    Y. 
Pelton  Water  Wheel  Co.,  The   7 

San       Francisco,       1095 

Monadnock    B 

Perkins  Elec.Sw'h  Mfg.Co._The 
port,   Conn. 
San  I  -         9  Miss 

Phillips  Insulated  Wire  Co I 

Pawtucket,  R.  I. 

Pierson,  Roeding  &  Co. .  4 

Sa.n    Francisco,    Monad- 
nock Bldg. 

Los   Angeles,  Pac.  Elec- 
tric  Bldg 
Seattle,  Colman   Bldg. 

R 

Read,   Emerson  \V.  12 

s  i  n        Francisco, 
California    st. 

Reisinger,   Hugo 

\.  w     York,     1 1     Broad- 
way. 

Robb-Mumford  Boiler  Co... 
South       Framingham, 
Mass. 

San   Francisco,  1 l 1  New 
Montgomery. 

Roebling's,  John  A.  Sons  Co.-   9 
San   Francisco,  624  Fol- 
som. 

Los    Angeles.   Market  & 
Alameda. 

Portland,  91   First. 
S.at tie.    900    1st    Av.    So. 

S 

Safety  InsTt'd  Wire&  Cable  Co.  3 
Bayonne,  X.  J. 
San  Francisco,  T 1  1  Bal  - 
boa  Bldg. 

Scattergood,    E.  F 12 

Los    Angeles,    1133-1131 

'•al    Bldg. 

Schaw-Batcher  Co.  Pipe  W'ks 
Sacramento,  '  'al..  211  J. 
San  Francisco,  3136  Mar- 
ket. 

Sears,  Henry  D. 22 

Boston.  131  State. 

Simplex  Elect'l  Co.,  The 

Boston.  110  State. 

San   Francisco.   141  New 

Montgomery. 

Simplex  Electric  Heating  Co.  __   4 

Cam  I 
Smith,  Emery  &  Co 12 

San  Francisco,      651 

Howard     st. 

Southern  Engineer 

Southern  Pacific  Co. 22 

San    Francisco.    Flood 

Bldg. 
Standard  Elect'l  Works..         .    2 

Sin   Francisco.  1  II   New 

Montgomerj 

Standard  Eng.  Co. 

San     Francisco,    60    Xa- 

toma  St. 
Standard  Lnd.  Cable  Co I 

3ai       i  SCO,     Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bldg. 


Stanley  &  Patterson,  Inc. 
Xew    York,    l':'.    Murr 
st. 

Star  Porcelain  Co. 

Trenton,   X.   .1. 
Sterling  Electric  Company  _. 

San  Francisco,   137  N< 

Montgomi 

Sterling  Paint  Company,  ... 

San        Francisco.        1 

I    list. 

Sunbeam  Inc.  Lamp  Co 

259  S.  clinti 


Technical  Book  Shop 
s.m  Fram  Is   u    60 1  U 
slon. 

Teddy's  Laboratory  Co.  ... 

Wheeling.  W,  Va. 
Tel.  &  Elec.  Equip.  Co. 

s.m    Francisco,   Crocl 

Bldg. 

I    is     Angeles,    Secur 

Bldg. 

Seattle.    Alaska  Bldg 

Portland,  Couch   Bldi 
Thomas  and  Sons  Co..  R. . 

Xew    York,    227    Fulti 

I  laSt      Liverpool,     I  Hue 

Tracy  Engineering  Co 

San  Francisco,  46  I  Mi 

ket. 

I. os    Angeles,   Cent 

Bldg. 


Van  Norden,  Rudolph  W. 
Sa  n  Francisco,  9 1  i -' 
Mutual  Savings  Ba 
Bldg 

Vulcan  Elec.  Heating  Co.. 
Chicago,  7  I  West  Jac 
son. 

Vulcan   Iron  Works  .  . 
San   Francisco,  604  M 
sion, 

w 

Waters  &  Co.,  R.  J. 

Sun  Fran  isci      i .  Markel 
Wakefield,  G.  F. 

San    .lose.    Porter   Bit 

Walworth  &  Neville  Mfg.  I 
» Chicago,    H  e  y  w  o  r 


Bldg. 

Wellington,  George  J 

San      Francisco,      Kt 

Bl  Ig, 

Los      Angeles,    Doug] 

Bldg. 

Seattle,  X.  Y.  Block 

Welsbach  Company 

San    Francisco,   351  IV 
Allister. 

Western  Electric  Company . 
San  Francisco,  6S0  Fi 
som. 

I.  is  Angeles.  119  E.  7 
Si  attle,   1518  1st  Av.  : 

West'h'se.  Elec.  &  Mfg.  Co 
Pittsburg,   Pa. 
San  Francisco.  165  S< 
ond. 

I.os    Angeles,    .'..'7    Sou 
Main. 

-      tile.    ::i  i    Centi 
Bldg. 

Portland.   Couch    Bldi 
Spokane,   4L'4    1st   Av. 

Westinghouse  Machine  Co.. 

Pittsburg.   Pa. 

San    I'm  nc  isco,  141  S( 

ond. 
Weston  Elect'l.  Inst'm't.  Co 

Waverlv   Park.  X.  J. 

Xew  York,  74  i  'ortlam 

San   Francisco,   418  E 

genia  Av. 

Wilbur,  G.  A 

San    Francisco,    61    S« 
ond  St. 
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ASBESTOS 


ns-Manvllle    Co.,    H.    w. 

BATTERIES 

DRY    BATTERIES 
n    Electric  Co. 
:.    Appliance    Co.,    "1900." 
:.   Goods   Mfg.   Co.,   "Sam- 
n  Semi-Dry." 
rulff,     B.     F.,    Jr.    &.     Co., 
Columbia."    "King." 
•ling     Elec.     Co.,     "Bear," 
iequoia." 

nley     &     Patterson,     Inc., 
Siceter."    "Matchless." 
stern    Electric    Co.,    "Blue 
;I1,"    "Liberty." 

/  BATTERY  HOLDERS 
nley  &  Patterson,  Inc., 
Patterson." 

EDICAL    BATTERIES 
trick, Carter  &  Wilkins  Co. 
nley     &     Patterson,     Inc., 
Clertro -tonic."    "Vetter." 

EN  AND  CLOSED  CIR- 
UIT  WET  BATTERY 
:.  Goods  Mfg.  Co.,  "Sam- 
n,"  "Noswas." 
trick, Carter  &  Wilkins  Co. 
nley  &  Patterson,  Inc., 
Sold  Medal."  "Faraday." 
item    Electric    Co. 

rORAGE     BATTERIES 
:.   Storage    Battery   Co. 
.tghse   Machine  Co. 


BELLS 


ELECTRIC    BELLS 

ards  &  Co.,  "Rex,"  "Lun- 

n." 

trie   Appliance   Co.,   "An- 

nla." 

.    Goods    Mfg.    Co.,    "Vlc- 

r,"  "Dandy,"  "Tyrolean." 

rick, Carter  &  Wilkins  Co. 

Tley     &     Patterson,     Inc., 

raraday,"         "Columbia," 

Jberty." 

tern   Electric  Co.,  "Haw- 

prne." 

ECTRO-MECHANICAL 

GONGS 
ards  &   Co. 
trie   GoodB    Mfg.   Co. 
shall   Elec.  Co. 
rick, Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
i   Elec.   Co. 

.   Appliance   Co.,   "Eaco." 
trie  Goods  Mfg.  Co. 
■ulff,     B.     F.,    Jr.     &     Co., 
terling." 

ogg  Sw'b'd  &  Supply  Co. 
'dard  Elec.  Wks.,  "C  &  S" 
tern   Electric  Co. 


BOILERS 


shaw-Bulkley   &   Co. 

jtone    Boiler    Wks.,    "Par- 

jr." 

-e  &  Co.,  Chas.  C,  "B.  & 

ndard     Electrical     Works, 

obb-Mumford." 

y   Engineering    Company, 
llge   Moor." 

BOOKS 

Mnical    Book    Shop. 

BOXES 

WALL   BOXES 
:  amln   Elec.   Mfg.   Co. 
lert    Electric    Const.    Co., 
iossert." 
e-Shawmut  Co.,  "Knock- 

lago    Fuse    Wire    <£.     Mfg. 

L,   "Union." 

>  Co.,  John   R.,  "Bossert." 

ler  Co.,  The,   "Munit." 

i.  Appliance  Co.,  "T  &   B" 

i^ral    Electric    Co. 

s^ard    Elec.   Co. 

)blrd-Reynolds   Elec.   Co. 

iihall   Electric  Co. 

iiiwe     Electric    Co.,     "Uni- 

irsal  " 

;dard   Elecfl    Wks  ,   "M   & 

I" 

llsy     &     Patterson.      Inc., 

'  implex." 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 
San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY    2191 


r 


JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

DOUBLE 
GALVANIZED 
TELEPHONE 
WIRE 

LOOK  FOR   THE  ROEBLING   SEAL  ON   EVERY   BUNDLE 
SAN  fRANCISCO.  624  folsom  Stred  PORTLAND.  91  first  Street 

LOS  ANGELES.  Market  and  Alameda  SI.  SEATTLE.  900  first  Ave.  South 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 

COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE  DALE  COMPANY,  ^yo^'c.ty 


IVanfed  and  For  Sale 


Tlx  ml'  for  odvertisemi  n's  m  Hi:.'  r"'"nin  is  ti'i"  per  imerl  "ii  for  25 
■finis  in-  less:  add  tonal  words  :  -■-  nis  each,  payable  m  ad\  ana .    !•''  mit- 
reaclt  Ihisoffici  <"<<'  later  than  Monday  noon  for  the 


tmiri  mi'l  copy  should 

a,  i,  •'"■,: "i.ii't  issue. 

/:.  plies  may  I"  -<  nt  in  can  aftht   loirnil  of  Electricity  Power  in 


i  Ca$ 


t;n;  M  .-  im  S 


sun  Franc  --" 


\\  1NTED — Back  numbers  of  the  Journal  of  Kleo- 
iriiiiv.  Power  iniil  (.us.  We  have  numerous  alls 
for  bark  numbers,  which  we  are  unable  to  fill, 
and  subscribers  paving  back  numbers  on  hanil  will 
confer  a  favor  upon  us  by  mailing  us  a  list  of 
what  they  have.  On  receipt  of  such  list  we  will 
name   the   price  we  are  willing  to   pay. 

Journal    of    Electricity,    Power    and    linn, 
604  Mission  Street.  San  Francisi    • 

IGliiVTS  WANTED  on  a  guaranteed  weekly  salary 
to  represent  our  two  publications.  "Southern  Kn- 
gineer"  and  "Southern  Machinery";  liberal  terms 
for  exclusive  services;  easy  sellers;  every  en- 
gineer and  every  machinist  is  interested.  Write 
a  i  mire.  For  further  information,  address  W.  R. 
SMITH    PUB.    CO..    Sub.    Dept.,    Atlanta.   Georgia 

\\  VNTED — Men  coming  in  direct  touch  with  Steam, 
Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by 
energetic  persons  to  good  advantage.  Liberal 
commission  and  perman  :nt  work.  ('HAS.  1.. 
TTKXKi:,   ftnT   Atlas    Blrlg.,  San    Francisco.   Cal. 

POSITION     WANTED     bj     an     experienced     electrician 

u  i  h  smi...'  business  ability.  First-class  references 
on  this  Coast.  Will  accept  lo-n  salarj  if  oppor- 
tunity I'ii  advancemenl  Address  Box  102,  Journal 
hi    Electricity. 

FOH     SALE    at    bargain     prices:    Two    6-wide,     9-high. 

18  ft.  Babcock  &  Wilcox  wrought  iron  front  boil- 
ers in  first-class  condition.  For  particulars,  see 
B.  W.  RICE,  1419  Metropolis  Bank  Building,  San 
Francisco. 


TELEPHONE  MEN 

When  in  SAN  FRANCISCO  call  at  our 
PACIFIC  COAST  BRANCH  OFFICE. 
We     carry      there     a      complete      line      of 

SWITCHBOARDS,    TELEPHONES 
AND  CONSTRUCTION  MATERIAL 


If  you  are  in  the  market,  consider  the  fact  that 
we  have  more  complete  exchanges  in  operation  on 
the  Pacific  Coast  than  all  other  independent  manu- 
facturers combined. 

We  also  have  twenty-five  Harmonic  Party  Line 
Plants  in  operation.  No  other  manufacturer  has 
more  than  three  or  four. 


Study   our    systems    in    operation. 
It  will  pay  you. 


~V-?>^.'/  ')'>'  fit  Hi  ','■;  v  r,r,  r-Kv ■».<-. 

PACIFIC  COAST  BRANCH  : 
First    and    Mission    Streets,   San  Francisco 


m 

Electrical  Machinery 
and  Supplies 

SEATTLE,  WASH.        PORTLAND,  ORE. 

1406   FIRST   AVE.                                     94   SEVENTH   ST. 

THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION   GUARANTEED 

AGENTS     FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy   Devices 
Power  Plant    Auxiliaries 


461  Market  Street 

San  Francisco 


Central  Bldg. 

Los  Angelas 
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Dry  Batteries 

IP                         For  Telephone  Exchange  Service 

f'l 

Absolutely    guaranteed 

to  £lve  satisfaction. 
Let  us  sendyoua  trial  order. 

Electric  Appliance  Co. 

n  i                        San  Francisco,  Calif. 

TABLES  FOR  ENGINEERING 
CALCULATION 

Second  Edition  Revised   and  Enlarged 

By  Richard  C.  Powell 

A  judicious  assemblage  of  valuable 
formulae  and  tables  for  electrical, 
hydraulic,  mechanical  and  civil 
engineers. 

I-HICE  $2.00   POSTAGE   PAID 

TECHNICAL    BOOK    SHOP 

604   Mission  St..    San  Francisco 


HERE'S  THE  EINE 
PART  OF  IT 

THE  SAME   LITTLE  CAP 
USED  WITH 


N,.    v.iii, 


Hubbell  Eloor  Receptacles 

Fits  31   styles  of  Hubbell  Attachment  Plugs. 

Think  of  the  convenience  of  having  one  outlet 
supply  current  for  one,  ten  or  a  hundred  electrical 
devices     and  it's  all  so  simple. 

INSERT    THE    CAP    AND    THERE'S    THE    CURRENT 


HARVEY     HUBBELL,    Inc. 


BRIDGEPORT.   CT. 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


BRACKETS 


CEILING     BRACKET   AND 

DESK   FIXTURES 
Stanley     &     Patterson,     Inc., 
"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,      Inc.. 

"Impel  ill 
Sterling      Elec.      Co.      "Equi- 

ii.ii-.*- 
Western    Electric   Co 

IRON    POLE    BRACKETS 

Benlcla    Iron   Works. 

Elec.  Appliance  Co.,  '•Cutter." 

Kierulff,     B.     F.,     Jr.     &     Co., 

"Cutter." 
Plerson,   Roeding   &   Co. 
Western    Elec.   Co,  "Fletcher" 


BURNERS 

ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Edwards  &  Co. 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 

CABLES 

SUBMARINE  AND  LEAD- 
COVERED 

American  Electrical  Works. 
Belden    Manu'acturing   Co. 
Electric  Appliance  Co.,   "1'ar- 

anit,   " 
General    Electric   Co. 
Habirshaw    Wire    Co.,    "Hab- 

irshaw." 
Kierulff,     B.     F.,     Jr.     &     Co., 

"National." 
National  Conduit  &  Cable  Co., 

"National." 
Okonite  Co.,  "Okonite." 
Roebllng's  Sons  Co.,  John  A., 

"Toll 
Safety   Ins.  Wire  &   Cable  Co. 
Standard     Electrical     Works 

"Sim] 
Standard    Underground    Cable 

Co. 
Simplex   Electrical  Co.,  "Sim- 
Western    Electric  Co.,   "Haw- 
thorn 


PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nat'l.  Conduit  &.  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric    Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      corp'n, 

he,   "Siemens." 
Relslnger,     Hugo,     "Electra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter     Co.,     The,     "I-T-E," 

"Dalite." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Kierulff,    Jr.,    &     Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co.,    "I-T-E," 

"Dalite." 
Westghse   Elec.  &   Mfg.   Co. 

CLEATS 

FIBRE   CLEATS 
Blake  Signal  &  Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holablrd-Reynolds    Elec.    Co., 

"Electric    Porcelain." 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears, 

general  sales  agent. 
Western   Elec.  Co..  "Thomas" 

WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell.    Harvey,    "Hubbell." 

COILS 

ARMATURE     AND     FIELD 
COILS 

Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

best'in 

Westghse   Elec.  <t   Mfg.   Co. 


INDUCTION    COILS 

Electric   Goods    Mfg.   Co. 
Partrick, Carter  &  Wllkins  Co. 
Western    Electric   Co. 

SPARK   COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

Dearborn     Drug    &.    Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 
American  Circular  Loom   Co., 

"Circular  Loom." 
Cole    Co.,    John    R.,    "Circular 

Loom." 
Sprague   Electric  Co.,  "Green- 
field.'; 

RIGID  CONDUIT 

American  Circular  Loom  Co., 
"Electroduct." 

Elec.  Appliance  Co.,  "Galva- 
duct."    "Loricated." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"American." 

Roeblings  Sons  Co.,  J.  A. 
"Navalite." 

Cole  Co.,  John  R.,  "Electro- 
duct." 

Sprague     Electric    Co.,     "Iron 

Ar red  " 

UNDERGROUND   CON- 
DUIT 

Johns-Manvllle  Co.,  H.  W., 
"J.-M." 

Plerson,  Roeding  &  Co.,  "Fi- 
bre.'' 

Roeblings  Sons  Co.,  J.  A., 
"Bituminized   Fiber." 

Walworth  &  Neville  Mfg.   Co. 

Western  Electric  Co..  Agents 
Walworth  &  Neville  Mfg. 
Co 

CONNECTORS 

CABLE     CONNECTORS 
Belden    Manufacturing    Co. 
Chicago     Fuse    Wire    &     Mfg. 

Co. 
Harvard   Elec.   Co. 
Kierulff,  B.   F.,  Jr.  &  Co. 


CORD 

FLEXIBLE    BELL  CORD 

American  Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Plerson,  Roeding  &  Co.,  Agts. 

Elec.   Cable  Co. 
Roebllng    Sons    Co.,    John    A. 
Simplex    Elec.   Co. 
Western    Electric  Co. 

LAMP  CORD 

American  Electrical  Works. 

Belden    Mfg.    Co. 

Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The.   "Okonite." 
Pierson,  Roeding  &  Co.,  Agts. 

El«c.  Cable  Co. 
Roeblings   Sons   Co.,   John   A. 
Safety  Ins.  Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.    Wks.,   "Simplex." 
Standard    Und.    Cable   Co. 
Western    Elec,    Co.,   "Victor." 

TELEPHONE    CORD 

Belden    Manufacturing   Co. 

Dean   Electric  Co. 

Kellogg   Sw'b'd   &   Supply   Co 

Kierulff,  B.  F.,  Jr.  <t  Co. 
"National." 

Pierson,  Roeding  &  Co.,  Agts. 
Elec.  Cable  Co. 

Safety   Ins.  Wire  &  Cable  Co. 

Simplex   Elec.  Co. 

Standard   Elec.   Works,  "Sim- 
plex." 

Western    Elec.    Co..    "Victor." 


CROSS  ARM  BRACES 

Benicia    Iron   Works. 
Kierulff,  B.   F.,  Jr.  &  Co. 


CUT-OUTS 

ARC   CUT-OUTS 

Bryant   Electric   Co. 

Ft.   Wayne   Electric   Works. 

General  Electric  Co. 

Perkins   Elec.  Switch  Mfg.  Co. 

Westghse   Elec.  <£.   Mfg.   Co. 


INCANDESCENT   CU 
OUTS 

Bryant   Electric   Co. 
D.  &  W.   Fuse  Co. 
General   Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg 
Weber   Elec.   Co.,  If.  1).  S. 

general  sales  agent. 
Westghse   Elec.  &.   Mfg.   ( 

TRANSFORMER     CU 
OUTS 
Bryant   Electric  Co. 
D.   &   W.    Fuse   Co. 
General  Electric  Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg 
Westghse   Elec.   &   Mfg.   ( 

DYNAMOS 

ALTERNATING   CUI 
RENT   DYNAMOS 

Allls-Chalmers  Co.,"Bull( 
Fairbanks,   Morse   &   Co. 
Ft.   Wayne   Electric   Won 
General    Electric   Co. 
Standard      Electrical     Wi 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.  ( 

DIRECT  CURREN1 
DYNAMOS 
Allls-Chalmers  Co.,"Bullc 
Electric  Appliance  Co.,  ' 

onial." 
Fairbanks,   Morse   &   Co. 
Ft.   Wayne   Electric   Wor 
General    Electric   Co. 
Northern    Electrical    Mfg. 
Standard      Electrical     Wi 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.  ( 

ELEVATORS 

Van    Emon    Elevator   Co. 

ENGINES 

GAS    AND    GASOLIr> 

ENGINES 

Allls-Chalmers  Co. 
Moore  <£.  Co.,  Chas.   C. 
Fairbanks,    Morse  &   Co. 
Henshaw-Bulkley   &   Co. 
Hunt,  Mirk  &  Co.,  "Wes 

house." 
Kierulff,     B.     F.,    Jr.    & 

"American   Diesel   Eng 
Tracy   Engineering  Co. 
Westghse  Machine  Co. 

MARINE    ENGINE! 

Standard  Elec.  Works,  " 
bery." 

STEAM    ENGINES 
Allis-Chalmers  Co. 
Moore  &  Co.,  Chas.   C. 
Henshaw-Bulkley  &   Co. 
Hunt,  Mirk  &  Co.,  "Wes 

house." 
Tracy  Engineering  Co.,  7 
Westghse  Machine  Co. 


fANS 


DESK  AND   BRACKI 
ALTERNATING  CU 
RENT  FANS 

Ft.  Wayne  Electrical  W 
General  Electric  Co.,  "G 
Standard      Electrical     W 

"Jandus." 
Western    Elec.    Co.,   "Vic 

"Emerson." 
Westghse   Elec.   &   Mfg.   I 

EXHAUST  FANS 

General    Electric   Co. 
Standard   Elec.   Wks.,   "i 

Co." 
Wagner    Electric    Mfg.   C 
Western    Elec.   Co.,   '  W. 
Westghse   Elec.  &.   Mfg.   i 

CEILING,  ALTERNAT 
CURRENT    FANS 

Sprague    Electric    Co.. 

dell." 
Standard    Elec.    Wks.,    " 

dus,"    "Century." 
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Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.   &    Mfq.   Co. 

CEILING,   DIRECT    CUR- 
RENT FANS 

Electric  Appliance  Co.,   "Col- 
onial." 

Standard    Elec.    Wks.,    "Jan- 
dus." 

Western   Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.  &   Mfg.   Co. 
DESK  AND   BRACKET 

DIRECT  CURRENT    FANS 

Electric  Appliance  Co.,   "Col- 
onial." 

Ft.   Wayne    Electric    Works. 

General   Electric  Co.,  "G.  E." 

Sprague    Electric    Co.,    "Lun- 
dell  " 

Standard     Electrical     Works, 
"Jandus." 

Western    Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.  &.   Mfg.   Co. 

PIXTURES 

CEILING,   BRACKET    AND 
DESK    FIXTURES 


Benjamin 
Dale  Co. 


Electric   Mfg.   Co. 


MARINE    FIXTURES 
3enjamln   Electric   Mfg.  Co. 
Dale  Co. 

Electric   Appliance   Co. 
Sterling   Electric  Co. 

SHOW  CASE    FIXTURES 

3enjamln   Electric   Mfg.  Co. 
3ale  Co. 

lohns-Manvllle    Co.,     H.     W., 
i    "Linolite." 

STAGE  FIXTURES 
;hase-Shawmut   Co.,   "Shaw- 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES  AND 
FITTINGS 

iryant   Electric  Co. 
;hase-Shawmut   Co.,   "Shaw- 

rqut." 
:hlcago   Fuse  Wire   Mfg. 

"Union." 
).  &.  W.  Fuse  Co. 
ieneral  Electric  Co. 
ohns-Manville    Co.,     H. 

"Noark." 
Marshall    Electric   Co. 
■erklns  Elec.  Switch  Mfg.  Co. 
Vestern  Elec.  Co.,  "D.  &  W." 
Vestghse  Elec.  &   Mfg.   Co. 


Co., 


W., 


FUSE   BOXES 


heluding  Service  Boxes,  Sub- 
!  way    Boxes    and     Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 

'.  &  W.  Fuse  Co.,  "D.  &  W." 
ohns-Manvllle    Co.,     H.     W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

hase-Shawmut  Co.,  "Shaw- 
mut." 

hlcago  Fuse  Wire  &  Mfg. 
Co. 

eneral    Electric   Co. 

larvard    Electric   Co. 

ass  &  Seymour. 

ierson,  Roeding  &  Co.,  "Alu- 
minum." 

IISCELLANEOUS    FUSES 

ryant    Electric    Co. 
arvard  Electric  Co. 
larshall    Electric   Co. 
erkins     Elec.     Switch      Mfg. 
Co. 

/eber  Elec.  Co.,  H.  D.  Sears 
Gen'l  Sales  Agt. 

TELEPHONE    FUSES 

ean    Electric    Co. 
•  4   W.   Fuse  Co. 

ierulff,     B.     F.     Jr.     &     Co., 

"Sterling." 

tandard  Elec.  Wks.,  "Couch 
l&  Seeley." 

estern   Electric   Co 


GOVERNORS 

WATER-WHEEL 
GOVERNORS 

erson,       Roeding       &      Co., 
"Lombard." 


JOHN  R.COLE  COMPANY 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


[STANDA*D 
m  BATTEL 
2^X6 


'You    screw  the  battery  in  —  we've  done    the  rest" 

(Battery  renewals  like  lamp  renewals) 

A  REVOLUTION  IN 
BATTERY    WORK 

<§  Wireless  Battery  Holders 
must  win  the  commendation 
of  every  up-to-date  con- 
tractor, for  they  make  the 
hitherto  unsightly,  unsatis- 
factory battery  set  ideal. 
Cfl  Strips  screw  up  against 
beams  of  cellar  or  against 
side  wall,  as  desired. 
<J  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted battery  can  be  taken  out  without 
interrupting  circuit.  Send  for  Bulletin 

STANLEY  &  PATTERSON,  Inc. 

23  Murray  St.  New  York 


Railroads,  Lighting  Plants, 
Switchboard  Manufacturers, 
Contractors  and  general 
users  of  enclosed  fuses, 
after  exhaustive  tests,  have 
discovered  that  SHAW- 
MUT  National  Electric- 
Code  Standard  Fuses  are 
best  made.  Specify  them 
in  your  next  order.  Manu- 
factured by 

Chase-Shawmut    Company 

NEWBURYPORT,  MASS. 


766-770  FOLSOM  STREET       SAN  FRANCISCO 
SEATTLE  PACIFIC  COAST  REPRESENTATIVES       LOS  ANGELES 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroEIectric  Power  Developments 
Kleciric  Power  Transmission  Systems 

1406-8  Chronicle  BMg.        San  Francisco,  Cal. 


c. 

F. 

Braun 

p 

iwer 

Plant  Engineer 

60  N  iti>in:i  Street 

San 

I'K 

tNCISCO 

C.  L.  Cory 

Consulting  Engineer, 
803-804-805  Union  Trust  Bldg. 


Edward  5, 

Cobb 

Consulting   Kngineer, 

Mec 

II  V 

Hea 

Run 

i  mi,            M6-698  Pai 
raulics 
j  i  or  truction 
forced  i  Concrete 

fie  Electric  Bldg. 

Los  Angeles 

Clem  A.  Copeland,  M.  E. 


t  lonsulting  and  Supervising  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldgr. 

i  ■■-   \ (,;;,..  ■  -  Cal. 


R.  F.  Chevalier, 

Oil  Plants  and  Furnaces  Experted  tor  Economy 
oi  Fuel 

Furnace  and  Combustion  Tests 
Steam  Boiler  Economy  and  Tests 
Residence  n?o  Lincoln  Ave.,  Phone 

Alameda,  Cal.  Alameda  1389 


Office:  230-231  I.W.  Hellman  Bldjf. 

F.  C.  Finkle 

Consulting  Engineer, 

Specialties  230-231 

Hydro- Electric  Power  Plants    EW.  Hellman 
Irrigation  and  Domestic  Bldg. 

Water  Supplies  Los  Angeles,  Cal. 


A. 

M. 

Hunt 

MEM 
M  E  M 
MEM 

AM 
AM 
AM 

SOC.  C.  E. 
six    M.  E; 
1,1     E 

Unioi 

Trust  Bldg. 

San 

Francisco 

D.  C.  Jackson.  C.  E.    Wm.  B.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American    Institute   of    Electrical 
Engineers,   American   Society  of    Mechanical 
Engineers,  American  Society  of   Civil    Engi- 
neers ENGINE  IKS  EXPERTS 
( lommercial  National  Bank  Bldg. 
i.  bit  ago,  III. 
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THE  LARGEST  WINDMILL  IN  THE  UNITED  STATES 


Several  years  ago  a  Dutch  windmill  was  built  in  Golden 
Gate  Park,  San  Francisco,  close  to  the  tossing  waves  of  the 
Pacific.  So  picturesque  was  its  appearance  and  so  successful 
it-  operation  that  its  mate  has  been  recently  constructed  several 
hundred    feel    to   the    south.     These   arc    the   two    largest    wind- 


th  ■  trad-  uimls  from  the  Pacific  spring  up  about  the  time  the 
'In  seasi  n  begins  and  blow  a  steady  gale  until  the  fall  rains  set 
in;  their  gentle  insistence  drives  this  great  mill  and  pumps  much 
of  the  water  required  during  this  period  of  natural  drougth 
With  their  utility  and  dependability   proven  In   use.  they  combine 


mill     in    the    United   States,   the   original    having   a    diameter   of      the  rare  quality  of  being  both  useful  and  ornamental. 

102    feet    and    the    new    of    114.      The    sweeping    arm-    of    these  I  lie   new    mill   i-   larger   m   everj    respect   than   it-  prcdeces  or 


View    m    l)ii«v!i    Windmill    in    Golden    <;a<<-    Park,    San    Francisco,     Prom    Within    Tunnel    I  nder    Roadway. 


transplanted  scions  of  Holland  grcel  the  mariner  entering  the 
harbor  of  San  Francisco  from  the  Pacific.  'I  hey  pump  water 
for  the  various  "artificial  lake-  in  which  this  great  park  abounds. 
The  powers  of  Nature  are  valuable  in  proportion  to  their 
economy  and  their  dependability.  '1  here  i-  probably  nothing 
cheaper  than   wind,  and  nothing  as  unreliable.     But  in  this  case 


which  was  described  in  this  journal  in  March,  1905.  It  stands 
S3  feel  from  the  ground  to  the  centre  support  of  the  arm  .  these 
having  a  further  radius  of  57  feet  which  gives  a  total  height  of 
142  feet.  Their  tower  support  is  essentially  a  truncated,  octa- 
gonal pyramid,  substantially  built  and  covered  with  slate.  The 
basi     n   constructed    of   concrete    stronglj    reinforced    with    steel 
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rails.  111.  basal  diameter  is  60  feet  gradually  diminishing  to  24 
feet  at  the  turret  top.  Within  this  five  storied  tower,  whose 
walls  taper  from  a  thickness  of  four  feet  at  the  base,  is  placed 
a  gnat  pump,  having  a  capacity  of  60.0(10  gallons  hourly.  Each 
story  of  the  structure  supports  the  verticle  shaft  which  trans- 
mits  the   power   from   the   windmill   to   the   pump. 

The  four  arms,  or  sails,  of  the  mill  turn  a  great  steel 
shaft,  twenty-two  feet  long  and  thirteen  inches  in  diameter  to 
which  the}  are  attached  by  a  heavy  iron  hub.  Each  of  these 
arms  consists  of  a  long  spar  of  Oregon  pine,  upon  which  is 
mounted  wind-boards  and  sails  to  give  an  effective  wind  area 
of  516  square  feet  for  each  arm,  making  a  total  of  2064" 
I  his  maximum  may  he  considerably  reduced  by  furling  the  can- 
vas in  case  of  high  winds.  A  small  steering  wheel  with  a  diameter 
of  sixteen  feet  keep  the  power  wheel  always  in  the  wind, 
just  as  the  helmsman  controls  a  ship  by  the  rudder.  I  lie 
steeling  wheel  stands  at  right  angles  to  the  large  mill  so  that 
its  blades  receive  no  energy  as  long  a.  the  large  null  is 
directlj  to  the  wind.  Should  the  wind  direction  shift  ever 
so  slightly,  the  small  wheel  turns  and  pulls  the  power  null 
into  the  wind  again,  its  motion  being  transmitted  through  four 
sets  ot  gears  to  tin-  revolving  turret,  giving  a  proportion  of 
750Q  to  1.  A  double  hand  brake,  lever-operated,  has 
been  substituted  tor  the  half  brake  "i  similar  type,  which 
proved   insufficient   to   hold   the   null,   if   it    was   to   he     lopped. 

I  \perience  in  Holland  has  shown  thai  a  maximum  of  power 
is  obtained  with  a  slight  elevation  of  the  axis  above  the  hori- 
iii  il.  and  consequently  the  main  shaft  has  been  mounted  at 
an  angle  of  twelve  degrees  thirty  minutes.  The  powci  \.ni 
with  the  velocity  of  the  wind  and  the  extent  of  sail  areas.  The 
following  table  has  been  compiled  for  the  various  wind  veloci- 
ties at  a  maximum  sail  area: 

Miles  per  hour.  n,lt    ,  p0„  ,  , 

,! o 

2 i 

',' 

! 

\- i" 

it 16.35 

S -i  r, 

12 34.65 

:,-      J7.63 

-■' 00     't  1 

|0 ...160:?5 

40 :;si    us 

These  result  i  ar<   theoretical.   The  sails  are  furled  as  the  wind 

velocity  exceeds  20  miles  per  hour. 

Hie  power  is  transmitted  In  gearing  through  the  vertical 
shall  to  the  [lumps.  These  are  two  vertical,  single-acting,  triplex, 
plunger  pumps,  built  by  George  E.  I  low  Pumping  Engine  C 
pany  of  San  Francisco,  The  plungers  have  a  diameter  of  ten 
inches  with  a  twelve  inch  stroke  The  new  mill  has  not  yet 
been  pul  into  practical  operation  hut  has  a  rated  capacity  of 
1,000    gallons   per   minute. 

The  water  is  pumped  through  a  14-inch  suction  nozzle  from 
|  great  sump  that  collects  tie  seepage  and  run-off  of  the  sur- 
rounding country.  Although  this  sump  is  within  one  hundred 
feet  of  the  beach,  its  water  is  always  fresh,  because  the  hydro- 
static pressure  of  the  ground  water  is  greater  than  thai  of  the 
sea    water. 

Government    engineers   have    recently    concluded    a    series   of 
experiments  on   the  pumping  capacity  of  the  older  pump  and  as 

"    as    these    •'"•'-'    available    the    report    will    he    published    in 

columns.       It    is    roughly    estimated    that    the    cost    of    the 
pumping   is   about    three   cents   per   thousand    gallons. 

This  windmill  has  been  furnished  through  the  generosity  of 

'1-  lite  Mr.  Samuel  C    Murphy  of  San  Francisco,  a   former  Park 

Commissioner  and   President  of  the   First    National   Rank.     This 

mill,  hke  its  predecessor,  was  designed  bj    Mr    1    C.  II    Stmt  and 

.-stalled    under    the    direct    supervision    of    Air     J     Dikcman 

indent  of  the  Golden  Gat,    Park  Water  Work's    ,„d  under 

the^ral    supervision    of    Mr     _,„,,„    M(l  „,„     Superintendent 

"     golden    Gate    Park       Mr.    McLaren    is    so    well    „,,,.,,,    with 

"'C  ,a"<?fipe  effect  and  with  the  pumping  performances  of  these 

*"    "",K    "'■"    '"■    hopes    to    haVe    SCVeral    more    built     ,1 

"-  ocean  frontage   to   supplement   the   work  of   the   main   steam 

pumping  plant. 


PRIME    MOVERS.' 

UY    CHARLES    P.    STEINMETZ. 
I. 

Electric  energy  is  not  a  primary  energy;  that  is,  it  is  not 
found  in  nature,  nor  directly  producible  to  any  appreciable 
extent  from  the  stores  of  energy  available  in  nature — water 
power  and  the  energy  of  fuel.  To  become  available  for  con-' 
version  into  electric  power,  the  energy  found  in  nature  must  first 
he  converted  into  mechanical  rotation  by  some  form  of  prime 
mover.  I  he  engineering  characteristics  of  these  converting 
apparatus  maj  he  classed  undet  two  main  groups,  those  referring 
to  economy  and  reliability,  respectively.  In  both,  the  electric 
machine,  whether  generator  or  motor,  ranges  very  high;  its  ef- 
ficiencj  i-  virtually  unit)  ;  its  size,  first  cost,  and  maintenance 
mall;  its  reliability  great  In  the  cost  of  electric  power  the  elec- 
tric machine  plus  only  a  subordinate  part;  the  essential  clement 
in  determining  the  cost  and  the  reliability  of  electric  power  is 
the  prune  mover;  that  is,  the  intermediary  step  between  nature's 
"i       of  enei  g\   and  the  d\  namo  shaft. 

I  he   cost   ol    electric   power   consists   of   three   parts. 
. /.      'I  he    fixed    COSt    or    permanent    cost,    that    is.    the   cost   de- 
pending   on   the    size   of   the    station,   bul    not   on   the   amount   of 
power  supplied  by  it. 

/>'.      The   proportionate   cost;    (hat    is,   cost    proportional   to   the 

amount  of  power  deli\  ered. 

C.  The  reliability  insurance;  that  is,  the  additional  cost  re- 
quired p,  assure  I  he  desired  reliability  or  continuity  of  ser- 
vice. 

A.      Fixed   Cost. 

1.  Interest  on  the  investment  in  the  plant.  This  factor  varies 
very  greatly  with  the  form  of  the  available  energy.  It  is  fre- 
quently very  large  with  water  power,  due  to  the  hydraulic  de- 
velopment required  — clams,  pipe  lines,  land  to  he  flooded  for  water 
storage,  power  stations  and  prime  movers,  transmission  lines,  etc. 
It  also  depends  on  the  prevailing  rate  of  interest;  on  local 
conditions— whether  a  market  is  wailing  for  the  power  and  cap- 
ital lor  the  development  easilj  obtained;  whether  a  market  is 
within  reach  and  can  he  developed;  or  whether  a  market  has  first 
to  he  created. 

-'  Depreciation  of  the  plant.  This  factor  is  different  for  dif- 
ferent parts  of  the  plant.  For  instance  it  is  very  low  for  buildings 
and  for  line  copper;  it  is  high  lor  apparatus  such  as  railway  mo- 
tor-, which  by  the  nature  of  their  service  operate  on  a  narrow 
margin. 

In  considering  depreciation,  the  "useful  life"  of  the  apparatus 
may  ofl  ai  be  much  shorter  than  the  total  life.  .  The  ratio  of  the 
useful  life  to  the  total  life  varies  with  different  apparatus. 
Electrical  machines  and  prime  movers  and  other  parts  of  the 
plant,  tor  instance,  may  still  lie  in  condition  to  give  many  years' 
service,  but  nevertheless  their  further  use  is  uneconomical. 
'I  heir  useful  life  is  thus  ended.  This  condition  may  be  due  to 
tla'  advance  of  (he  art,  which  makes  other  types  of  apparatus 
so  much  more  economical  that  the  cos,  ,,f  the  difference  in 
economj  properly  capitalized  exceeds  the  cost  of  reconstruction 
of  the  plant.  Tl  may  be  due  to  the  fact  that  with  the  increase 
of  the  market  the  size  of.  units  initially  chosen  may  have  become 
too  small,  or  the  space-economy  too  low.  or  the  voltage  too  low 
for  ec iy-  Furthermore,  the  cost  of  attendance  or  of  main- 
tenance may  be  so  much  lower  with  the  more  modern  apparatus 
as   to   make   it   uneconomical   to   retain   the  existing  plant. 

Just  as  it  was  realized  many  years  ago  that  with  the  incan- 
•:'  lamp  there  was  a  difference  between  the  total  life  and 
the  useful  life,  that  after  a  definite  period  it  did  not  pay  to  main- 
tain incandescent  lamps  in  service,  even  if  still  operative;  so 
with  all  engineering  apparatus  a  similar  "smashing  point"  exists, 
a  point  where  economy  requires  renewal  of  the  plant,  even  if 
slid  operative.  At  this  point  the  useful  life  of  the  old  plant 
bl,        ither  In   use  as  reserve  plant,  or  to  take  care  of  peak  loads. 


'Extract     from 
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is  ended;  it  should  be  thrown  out  with  whatever  salvage  is  feasi- 
or  to  be  operated  elsewhere  when  space  economy  limits  the 
useful  life.  In  considering  depreciation,  the  useful  life  of  the 
apparatus  should  thus  be  considered. 

3.  That  part  of  the  operating  expense  which  does  not  depend 
on  the  use  of  the  plant,  as  superintendence,  some  supervision, 
etc..  such  repairs  as  maintenance  of  dams  and  hydraulic  develop- 
ment, etc. 

B.      Proportionate   Cost. 

1.  Ibis  comprises  the  cost  of  energy  and  accessories  to  its 
conversion — fuel,  condensing  water  and  lubricating  oil  in  thermo- 
dynamic engines,  water  (  where  a  charge  is  made  for  the  water 
power)  and  oil  in  hydraulic  plants,  etc. 

2.  Labor  and  attendance,  including  that  part  of  supervision 
which   varies  with   the  power  utilized. 

3.  Maintenance,  repair  and  depreciation  of  the  plant,  as  far 
as  they  depend  on  the  use  of  the  apparatus;  for  instance,  brush 
renewals,  commutator  repairs,  railway  motor  depreciation,  etc. 

C.     Reliability   Insurance. 

1.  This  comprises  the  overload  capacity  of  apparatus  in 
power,  voltage,  etc.,  provided  I"  take  care  of  emergencies. 

2.  Duplication  of  parts  of  the  plant,  as  reserve  units,  dupli- 
cation of  exciter  plant,  of  lines,  and   feeders,  etc. 

3.  Additional  plant,  as  steam  reserve  with  water-power 
plants,  storage-battery  reserve,  tie  lines  with  other  systems,  etc. 

Some  of  the  items  of  the  cost  may  belong  partly  in  one, 
partly  in  the  other  class;  depending  on  local  conditions,  it  may 
properly  be  chargeable  to  either  one  or  another  subdivision.  1'or 
instance,  the  cost  of  developing  water  storage  would  belong  under 
A,  if  the  power  capacity  of  the  plant  depends  on  it,  while  it 
would  be  chargeable  to  reliability  insurance  ( ',  if  provided  to 
guard  against  failure  of  the  power  in  unusually   dry  H'jsnb 

The  relative  weights  of  ./  anil  B  depend  largely  on  the  load- 
factor;  that  is,  the  ratio  of  the  average  to  the  maximum  power. 
With  a  poor  load  factor,  item  ./  is  far  more  important.  It 
recedes  in  importance  with  the  improvement  in  the  load-factor. 

Attention  is  drawn  to  the  recognition  of  Class  C,  the  relia- 
bility insurance,  as  a  distinct  and  essential  part  of  the  cost  of 
power,  separate  from  ./  ami  />'.  Item  C  again  consists  in  part 
of  the  character  of  fixed  cost,  and  in  part  of  the  character  of 
proportionate  cost.  Nowadays,  when  the  lay  public  is  inter- 
ested in  the  cost  of  electric  power,  and  is  comparing  plants  winch 
may  be  very  different  in  regard  to  reliability  of  service  (as  supply 
from  a  water  power  over  a  single  transmission  line  without 
steam  reserve  compared  with  a  city  steam  station  with  stor  gi 
battery  reserve),  it  appears  desirable  to  recognize  the  insurance 
ot  continuity  of  service  as  a  separate  part  of  the  cost  of  electric 
power. 

'I  he  great  difficulty  met   with   in  discussing  reliability  oi     i 
vice    is    the   absence   of   an   established    standard;    for   what    one 
engineer  may  consider  as   perfectly    satisfactory   service,   may   be 
considered  as  entirely  unsatisfactory  by  another  engineer 

A  classification  of  electric  power  supplj  regarding  its  relia- 
bility may  be  made  by  the  number  of  shut  downs  per  year  I  0111 
classes  id'  shut  downs  may  be  distinguished,  by  the  time  of- their 
duratii  m : 

a.  Less  than  one  second;  that  is.  less  than  the  time  which 
would  throw  synchronous  apparatus  out  of  step.  A  few  seconds' 
failure  of  power  in  the  supply  of  a  synchronous  motor  or  con- 
verter means  re-starting  and  synchronizing,  and  thus  for  the 
power  users  depending  on  the  synchronous  machine  represents  a 
very  much  longer  shut  down. 

6.  Less  than  20  minutes;  that  is.  the  time  in  which  syn- 
chronous appartUS  in  a  well  organized  plant  can  he  put  back 
into  service.  In  lighting  circuits,  while  the  failure  of  the  lights 
is  annoying,  it  is  not  usually  serious,  and  the  loss  of  time  tie  fail- 
ure o|  the  power  supply  is  moderate 

C.  Less  than  three  hours;  that  is,  the  time  sufficient  to  start 
anew  a  steam  plant,  replace  or  repair  dam. me. 1  apparatus  as 
transformers,   repair   lines,   etc.,  and   a   time   which,   if   the   shut- 


down occurs  only  rarely,  in  general  does  not  warrant  the  install- 
ation of  a  separate  system  of  light  and  power  supply,  as  gas  or 
a  private  steam  plant. 

</.      More   than   three   hours.     This   represents     a     complete 
break  down  of  the   system.     If  this  is  likely  to  occur,  it  requires 
the  provision  of  private  lighting  or  power  plant   service  where 
ever  power  is  used    from  the  electric   supply   system. 

In  estimating  the  reliability  of  service  the  shut  down  of  a  part 
of  tin-  system  would  he  considered  as  a  part  of  a  shut  down, 
in  proportion  to  the  connected  load.  Thus  a  shut  down  of  a 
section  comprising  1  n  of  the  total  connected  load  of  the  system 
would  count  as  1  n  of  a  -hut  down.  This  method  of  counting 
gives   the   average   number   of   shut   downs   per   customer. 

Voltage  variation  beyond  the  limits  permissible  in  good  ser- 
vice— about  2',  in  lighting,  and  10%  in  power  supply — would 
he  considered  as  a  partial  shut  down,  about  in  the  following 
manner  : 

A  voltage  variation  of  2  per  cent  to  10  per  cent  as  one-tenth 
oi  a  shut  down  in  a  lighting  system,  but  does  not  count  in  a 
pi  iw  er-supply   system. 

A  voltage  variation  of  Hi  per  cent  to  5(1  per  cent  as  one-half 
of  a   shut    down. 

A  voltage  variation  of  over  SO  per  cent  counts  as  a  complete 
shut    down 

It  appears  reasonable  to  omit  from  consideration  any  shut- 
down made  for  purposes  of  change,  repair,  etc.,  provided  the 
users  have  been  notified  beforehand. 

By  the  yearly  number  of  shut  downs,  an  electric  power  sup- 
ply  w  ;  mid  be  classified  as 

1.      First   class    scr\  ii  e 
«<4   per   year;    &<1    per   year;    c   and    d   absent. 

2      Good   service: 
c;<12   per   year;    6<4   per   year;    e<l    per   year;    d   absent. 

3.  Second  class   service  : 

B<52  per  year;    6<12  per  year:   c •    4   per   year;   rf<l   per  year. 

4.  'I  bird    class    service  : 

/)<52  per  year;   r<12  per  year;   </<4  per  year. 

5.  Unsatisfactory  service,  suitable  only  as  auxiliary  power, 
etc. 

Some  such  schedule  of  classes  of  service  appears  urgently 
needed,  to  give  a  meaning  t"  statements  and  discussions  on 
character    and    reliability    of   service. 

Ih  above  proposition  is  probably  the  best  that  can  be  ex- 
pected at  present,  without  putting  to,,  large  a  majority  of  the 
electric  systems  into  the  second  and  third  classes.  It  must  be 
realized,  however,  that  the  standard  set  by  it  is  far  lower  than 
that  maintained  in  most  gas  or  water  supply  systems;  that  what 
i  here  called  good  electric  service  would  be  entirely  mi  atis 
factor)  m  a  gas  service.  However,  this  lower  standard  is  per- 
missible, due  to  the  far  greater  safety  of  electric  power,  in 
which  case  a  temporary  interruption  of  the  supply  is  not  liable 
to  such  disastrous  results  as  would  be  the  case  with  gas  ser- 
vice. 

II. 

In  discussing  the  features  of  prime  mover-  h  is  neci  trj 
to  distinguish  between  those  which  are  inherent  in  the  typ 
apparatus  —  as  the  dependence  on  meteorological  conditions  in 
the  hydraulic  plant,  the  high  temperature  in  the  gas  engine — 
and  those  which  are  incidental.  The  incidental  features  are  due 
to  the  particular  form  of  design,  and  therefore  defects  from  this 
i  use  are  Usually  temporary.  While  a  defect  in  the  prime  mover 
may  be  just  as  serious  to  the  operation  of  the  plant,  even  if  not 
inherent  in  the  type  of  apparatus,  in  a  comparative  discussion  such 
features  cannot  he  given  the  same  weight,  as  they  are  not  per- 
manent. They  are  eliminated  with  the  advance  of  the  art,  or 
.ivided  whin  recognized;  as,  for  instance,  'he  difficulties  found 
with  the  convection  of  superheated  spam,  dm-  to  (he  considerable 
expansion  and  contraction  of  piping  caused  by  the  high  tempera 
tine   differences. 

Most  of  the  features  of  prime  movers  pertain  either  to  econ- 
omv  or  to   reliability. 
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A.      Economy. 

1.  /'  my  or  efficiency      With  a  thermodynamic 
the  total  efficiency   is  the  product  of  mechanical  efficiency, 

thermodynamic  efficiency,  and  producer  efficiency.  The  tin 
dynamic  efficiency  is  the  ratio  of  the  available  energj  in  the  en- 
gine tu  the  total  heal  energj  supplied  to  it.  The  mechanical 
efficiency  is  the  ratio  of  the  mechanical  output  at  the  engin  :  shaft 
to  tin-  available  energj  in  the  engine  The  producei  efficiency 
is  the  ratio  of  the  total  energy  of  combustion  of  thi  fuel  to  the 
heat  energy  supplied  to  the  engine;  it  thus  comprises  fu 
efficiency,  boiler  efficiency,  supcrln  m  en 

gine,  or  producer  efficiency   in  .1  gas  producer  plant,  etc. 

Ihe  thermodynamic  efficiency  depend  1  enti  llj  on  the 
temperatun  utilized  bj    the  engine,  and  to  extent 

on    the   thermodynamic   cycle   used   by   it.      It    increases   with   in 
c  of  tin.-   temp<  hatut  e    rat 

The  mechanical  efficiencj  depends  on  the  size  per  kilowatt 
output  of  tin-  cylinder  volume,  on  the  temperature  range,  the 
pressure  and  the  pressure  es,  the  momentum  of  tha 

ing  parts,  their  velocity  and  the  nan  velocity,  wheth 

ciprocating    or    rotating,    etc.      In    general    it  vith    in 

ing    size    and    mass    per    kilowatt,    with    increasing 
ciallj    when  reciprocating)   and  with  im  rature 

and  pressure  differences.  It  therebj  depends  largely  on  the 
available  energj  per  unit  volume  and  per  unit  weight  of  the 
working  fluid. 

I  01    idet    tion   of   the  producer  efficiency    o]  h  a   wide 

field  as  to  be  beyond  the  scope  of  this  p 

As  the  cost  of  the  energj  is  only  a  part  of  the  proportionate 
cost  of  power,  the  importance  of  the  efficiency  varies  with  the 
proportion   which   this   part   of  the  cost   beat  total   cost. 

It  thus  depends  upon  numerous  consideration       tl  plant, 

load-factor,    etc.      In    general,    high    engine    efficiencj     inct 
in  importance  with  increasing  size  of  plant,  and  with   inct 
load  factor,  and  in  s,uli  plants  becomes  the  most  important 

tot       In   small   plant-   with  a   1 r   load  factor   it   may    drop  into 

secondary    rank,   compared   with   the   fixed  cos(    .  I,  and   lb 

of   maintenance   and    repair,    especially    if   in    tin  of   the 

plant   the  mistake  is  made  of  giving   too  much  atl 

efficiency,    and    thereby    too    little    to    reliabili 

tcnance 

2.  Space  economy.  This  factor  depends  essentially  on  the 
engine  ring    skill  and   judgment   in  the  design  of 

on    the   type   of   the   prime   mover.      It    affects   the    fixed    cost    of 
power,    ami    varies    greatly    in    importance;    for 
economy    in  the  hugs  plants  ,,f  ,mr  large  cities  is  of  very 
importance,   while   for  smaller  country    pi  ■    plants   in 

turns  ulnar  unlimited  spare  is  available,   ii   h  cot f  very    lit 

tie  importance. 

.1     Investment    economy.      'I  Ins    depends     largely     on     the 
available   market,  and   the   desired   quality    of  the   power       li    af- 
fects the  choice  of  the  prime  mover;  fot   with  an  assured  market, 
requiring  n  high  grade  of  service,  the  large  investment  of  ... 
class  modern  planl  with  the  best  type  of  prime  movers  and     1 

rve  is  must  economical.  In  many  of  the  earlier  railway  plants 
the  conditions  were  such  that  single-cylinder,  non-condensing 
engines  of  the  cheapest   type  wave  the  most   economical  ami  oc- 

onally  the  only   feasible  arrangement      But   even   in  the  large 

first-class    plants,    in     those    parts    of    the    plant     that     arc    only 

ion.illy   called   upon    for   service;   that    is,   which    have  a    very 


low   load-  fai  ti  ir 


joocl  judgment  may    suggest   a  cheaper  and  cor- 


"lm-K    'ess  efficient   type  of  apparatus  than  would  he  eco 

ical   in  the  engin   3   which  are  continuously  in   service      Such 

i   thus  offers  ,f  utilizing 

which   in   the   main   plant   has   finished   it-   useful    lite. 

1    this   applies   to    the   thermodynamic    reserve   of 

1  "ally   whir,-  ,t  is  on!\   rareh  oiled  into 

:'V"  ll(,m>    '»  first  cms,  ,„,]  in  ..,,,,,,    .,,,.,   .;„, ,,,,,,,,   ,„n 

itwcigh  high  efficiency. 

-»    /"'""   economy,  as  determined  by  tit 

"'    "  required.      With    a    high    price    and    , r    qual- 

ii   skilled  labor,  prime  movers  which   requir,  grade 


nt  attendance  become  les.  economical   than   less  efficient  prime 
is  which  can  he  operated  by  unskilled  labor,  or  require  only 
little  oi  skilled  labor,  and  especially  in  our  country,  the  re- 
duction  of   the   amount   of  high  grade   skilled   labor   is   economi- 
cally necessary.     It  is  this  feature  which  has  forced  the  designers 
of   prime   movers   and    electrical   apparatus   to   devote   their  atten 
tion   chiefly   to   make   the   apparatus   as   "fool-proof"   as   possible, 
if  efficiency   and  other  characteristics  have  to  be  sacrificed 
11c  extent,     litis  fact  litis  to  a  considerable  extent  determined 
the  trend  1]  ment  of  the  industry,  so  that  types  of  appa- 

ratus which  haw  proved  entirely  satisfactory  in  other  Countries 
ilure  here,  until  they  had  been  redesigned  to  meet  the 
requirements  of  being  operated  by  the  available  class  of  labor. 
A  characteristic  instance  of  the  effect  of  price  and  character  of 
labor  is  the  general  introduction  of  the  enclosed  arc  lamp  in 
this  country,  while  abroad  the  open  arc  is  universally  used. 
I  here  the  enclosed  arc  has  never  been  accepted,  due  to  its  lower 
\s  a  result,  the  experience  untied  abroad  with  dif- 
ferent types  of  prime  movers  ami  other  apparatus  is  not  directly 
applicable  in  our  country,  and  convcrsly. 

S      Maintenance,    repair,    and    depreciation.       I  his   depends 
ly     upon    the    type    of    prime    mover,    and    ill    thermodynamic 

1   the  cycle  used   in   the  engine.     Higher   temperature 

greater  cylinder  volume  and  piston  pressure.  In. una 

moving   (especially    reciprocating)   masses,  higher  speeds   (espec- 

of  reciprocating  ;   in   short,  greater  mechanical  and 

temperature  stresses  in  general,  other  things  being  equal,  tend  to 

tcr  maintenance  and  repair  cost  and  more  rapid  depreciation. 

I  bus  this  item  is  to  sonic  extent  proportional  to  the  mechanical 

iency,  and  inversely  proportional  to  the  thermodynamic  cf- 

'  cy  of  the  engine   cycle. 

'Ihe    economic    item   of   depreciation    depends,    however,    not 
only   "ii  the  wear  of  the  apparatus,  but  also  on  the  limitation  of 
its  u-vi\\\  life.     In  this  respect   it   must  also  be  kept    in   view    that 
with  apparatus   which   is  in  a  state  of  rapid  development,  as  the 
steam    turbine    or    the    gas    engine,    the    useful    life    should    be    ex- 
:  to  be   shorter  than  with  apparatus  in  a   field  in   which  no 
development  occurs.     With  a  rapid  advance  in  the  develop- 
ment  the  time  soon  arrives   where  older  apparatus  is  so   far  left 
behind   .as   to  make   it    more  economical   to   replace   it.     This  has 
well     illustrated    by     the    history     of    the    electrical    industry. 
lid  he  an  argument   against  the  use  of  newer  types  of  ap- 
nt  igi  nislic  to  progress,  if  it   Were  not   for  the 
that  in  tin-  types  of  apparatus  with  which  the  new  develop- 
ment competes  the  useful  life  is  shortened  in  the  same  or  probably 
still   a   greater   (I  either  an   extra    rapid   advance   in   their 

design    must    occur   to   meet    the   competition,   or    they    would    be 
replaced    by    newer    types.      'I  bus    the    useful    life    of    the    steam 
turbine,  due  to  its  rapid  advance,  mil  1  necessarily   he  shorter  than 
the  hie  1  1  ili,    steam  1  tigine  would  he  if  there  were  110  turbine  or 
engine;   hut   due  to  the  cxistcno    -1    steam   turbines  and  gas 
he   useful    life   of   the   steam   engine,   as    limited   by   the 
1    tin-    art     is    correspondingly    shortened,    as    it    faces 
displacement    by    turbine   or   gas   engine   or   also   has    to   advance 
more   rapidly. 

It    will   he   seen,    therefore,   that    in   the   economic  character- 

of  thermodynamic  1  rime  movers  in  general,  efficiency  and 

her  features  are  1..  some  extent  mutually  conflicting.     Engi- 

Igment   must   therefore  decide  on  the  relative   weights 

of  tin-  different   economic   factors   which   enter   the  choice  of  the 

prime   mover   in   the   individual   case   under  consideration. 

B.      Reliability. 

Features,    which   are   of   importance    for   the   reliability;    that 

itinuity    of   sen  ice.  are  ; 

1      The  absence  or  presence  of  exernal  influences  beyond  the 
control   oi    the  operating    force,  as  meteorological   <  ft'ects.  etc. 

!  >"    di     leu   -I   the  pi, ml       This   is  a, 1   engineering  problem 

"t'tsidc  of  the  scope  of  this  paper.     Tt   is  obvious,  however,  that 

•1  error  m  tin-  design  can   rarely  be   remedied  afterwards;   thcrc- 

•'"''•    before    the    plant    is    constructed    and!   before   the   buildings 

1     designed,    the   arrangement    of   prime    movers   and   electrical 

apparatus    should    In     designed    to   afford,    the    ereafesf    safety   of 
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operation.  Frequently  this  has  not  been  dune.  The  architect  of 
the  buildings  has  overlooked  the  fact  that  the  switch-boards  and 
controlling  devices  of  our  modern  large,  high-voltage  electric 
plants  require  considerable  space,  and  such  apparatus — on  which 
the  safety  of  the  system  depends — has  been  crowded  together  in 
an  altogether  insufficient  space,  to  the  great  detriment  of  the 
reliability  of  operation  of  the  system.  A  marked  improvement 
has   taken  place  in  this  direction  in  the  last  years. 

3.  The  probable  frequency  of  shut  down  of  the  prime  mover, 
and  the  liability  of  involving  other  machines  by  it,  and  the  num- 
ber of  other  units  and  reserve  plant  available.  To  some  extent 
this  depends  on  the  mechanical  and  temperature  stresses  in  the 
prime  mover;  it  is  related  to  the  economic  item  of  maintenance, 
repair,   and    depreciation. 

4.  Rapidity  of  starting  of  apparatus,  and  getting  them  into 
service,  to  cope  with  emergencies  as  a  shut  down  of  the  sys- 
tem or  a  part  of  it,  as  a  break  down  of  a  transmission  line  or 
feeder,  an  accident  to  one  or  several  units,  etc.  or  even  an  unex- 
pectedly rapid  increase  of  load,  and  rapidity  of  reaction  to 
changes  of  load;  that  is,  speed  regulation  and  voltage  regulation, 
etc.  These  are  important  features  in  their  effect  on  the  reliability 
of  service.  They  depend  to  a  considerable  extent  on  the  type 
of  prime  movers  and  other  apparatus,  hut  to  a  -nil  greater  extent 
on  the  preparedness  for  such  emergencies,  and  the  organization 
of  the  operating  force  for  it. 


PRELIMINARY  CENSUS  REPORT  ON  TELEGRAPHS. 

The  statistics  relate  to  the  years  ending  December  M,  1907 
and  1902.  The  totals  include  reports  ,,f  commercial  land  tel- 
egraph companies  owned  and  operated  within  the  United  States. 
and  of  domestic  ocean  cable  companies  operating  from  the 
United  States,  but  do  not  include  telegraph  lines  operated  by 
rail  nay  companies. 

Pi  i  ei  ni  of 
1907,  1902,      Incn  a:  • 

Number  orsystems  or  companies  25  ■!'■  0.0 

Miles  of   single   wire    fexclusive 

of  an   cable)    1  .7.7 ,  ,96  I  1,31  8,350  i  9  7 

Nautical    miles    of   ocean    cables  16,301  16,677        177.7 

Messages,    total    number    103,794,076  91,655,287  13.2 

Total    income    $51,583,868        (40,930,038  26.0 

Total   expensesdncluding    taxes, 
interest        and        fixed 

charges)      $41,879,613        $30,948,034  3.1.3 

Total    cost    of    construction    and 
equipment    (Includi  n  g 

real    estate)     $210,045,959      $161,679,579  I   I 

Capitalization: 

Capital   stock   authorize.!,    par 

value $16,603,900      $123,233,077. 

Capital      stock      outstanding, 

par    value    $155,089,575      $117,053,525  32.5 

Dividends   on   stock    $7,477,083  $6,256,693  19.5 

Bonds  authorized,  par  value        $83,004, $49,893,000         66.4 

Bonds   outstanding,   par   value   $65,204,000        $45,893,000         42.1 

Interest    on    bonds    $£,651,511  $1,949,150  36.0 

Total     par     value     stock     an. I 

„  bonds     outstanding     $220,293,575     $162,946,525  35.2 

Employees  and  wages: 

Average   numbei    28,034  u7  .'.   7  17, 

Total    salaries    am]    wages     ..    $17,808,249        $15,039,673  In. I 

1  he  final  report  for  1907  will  contain  an  analysis  of  the  above 
total-  and  present  detail  statistics  for  other  phases  of  the  indus- 
try. 


Standard  specifications  fcr  coal  ate  being  investigated  by 
■a  committee  of  the  American  Societj  for  Testing  Materials. 
Dr.  J.  A.  Holmes,  of  the  U.  S.  Geological  Survey.  Washington. 
D.  C,  is  chairman  of  the  committee  and  B.  F.  Bush,  president 
Davis  Coal  and  Coke  Company,  Baltimore.  Md.,  secretary. 
A  classification  of  the  users  of  coal  who  can  properly  purchase 
under  standard  specifications  includes,  (1)  Steam  plants;  sta- 
tionery, power,  locomotives,  ships,  naval,  etc.  i2)  Producer 
gas.  (?,)  Domestic  coal;  low-pressure  heating  plants,  anthra- 
cite, bituminous  and  coke.  1 4 1  Metallurgical;  coke,  smithing. 
(5)  Gas  (illuminating).  (6)  Cement  and  miscellaneous  drying 
operations.  Sub-committees  have  been  appointed  to  consider 
specif  cations  tor  each  of  these  classifications  and  report  to 
the  genera]  committee  next  .lime,  when  the  society;  holds  its 
■a-muial  meeting  at  Atlantic  City. 

A 


REGULATION    OF    GAS    SERVICE. 

In  the  course  of  a  report  on  the  question  of  suitable  reg- 
ulation of  gas  service  for  Chicago,  submitted  to  the  Commit- 
tee on  Gas,  Oil  and  Electric  Light,  William  B.  Jackson  finds 
several  factors  that  must  be  given  careful  consideration  in  the 
formulating  of  rules  for  the  regulation  of  gas  supply,  and  each 
of  these  is  considered  under  a  seperate  heading  in  the  following: 
The  Heading  Value  of  Gas. 

From  fifty  to  ninety  per  cent  of  the  gas  burned  in  the  larger 
American  cities  is  used  in  such  manner  that  the  heating  quality 
of  the  gas  is  the  active  agency.  This  proportion  includes  gas 
burned  for  cooking  and  commercial  heating  purposes,  and  also 
gas  used  in  illuminating  devices  where  the  light  emanates  from  an 
incandescent  element  or  mantle  such  as  is  found  in  the  ordi- 
nary Welsbach  burner.  From  this  it  will  be  seen  that  the 
question  of  calorific  or  heating  power  of  the  gas  must  be  a 
highly  important  factor  in  determining  the  value  of  gas  for 
use   in   heating  and   lighting. 

By  reference  to  the  data  already  referred  to  and  from  a 
general  stud)  of  the  subject,  it  will  be  found  that  a  mantle 
burner  (  wherein  the  heating  power  of  the  gas  is  made  direct 
USi  oil  will  give  from  three  to  live  times  the  amount  of  illu- 
mination per  cubic  foot  of  gas  that  is  usually  obtained  from  an 
open  flame  burner  wherein  the  illuminating  or  photometric  value 
of  the  gas  is  the  active  agency;  and  consequently,  under  most 
conditions  where  gas  is  used  for  long  time  burning  or  wdiere  there 
is  any  great  amount  of  illumination  required,  the  open  flame 
burner  should  be  displaced  by  the  mantle  burner.  The  advan- 
tages to  be  gained  by  the  use  of  incandescent  mantle  burners 
u  herein  the  healing  quality  of  the  gas  is  of  paramount  importance 
is  not  now  fully  recognized,  but  as  the  economy  in  gas  consump- 
tion of  the  incandescent  mantle  becomes  more  universally  ap 
predated  and  the  cost  of  the  mantle  becomes  less,  the  tendency 
will  he  for  the  value  of  the  gas  used  for  illuminating  purposes 
to  become  more  and  more  dependent  upon  its  heating  power. 
Four  of  the  cities  and  states  whose  code  of  rules  are  included 
in  the  tabulations  heretofore  referred  to.  now  make  heating 
power  an  important  test  of  the  value  "f  gas. 
Illuminating   Value   of   Gas. 

in  the  Code  of  rules  for  gas  supply  recently  promulgated  by 
the  commission  having  such  matters  in  charge  in  the  State  of 
Wisconsin,  illuminating  power  of  the  gas  is  not  prescribed  for 
the  present,  while  the  heating  power  has  been  given  prominence 
We  believe  that  the  heating  power  should  be  given  an  important 
place  in  the  rules  in  order  that  the  best  results  from  the  gas 
service  may  be  obtained  in  Chicago,  but  we  do  not  believe  that  the 
illuminating  value  should  be  ignored.  Many  consumers  of  gas 
regularl)  use  some  type  of  Open  flame  burner,  and  convenience 
dictates  such  use  in  man)  instances.  And  we  therefore  feel  that 
the  question  of  photometric  or  illuminating  value  of  the  gas 
should  not  be  lost  sight  ,,f  in  a  code  of  rules  for  Chicago. 
Impurities    in    Gas. 

It  is  important  that  gas  should  be  free  from  certain  impuri- 
ties, and  should  at  no  time  have  an  excess -of  other  impurities 
Owing  to  the  poisonous  nature  and  extremely  unpleasant  odor 
of  hydrogen  sulphide,  never  more  than  a  trace  of  this  com- 
pound should  be  present  in  the  gas;  also  the  presence  of  sulphur 
in  any  other  compound  should  be  limited  by  the  rules,  and  the 
same  may  be  said  of  ammonia.  There  is  some  question  regarding 
the  amount  of  either  sulphur  or  ammonia  that  should  be  allowed 
in  gas,  though  the  limits  seem  to  he  pretty  well  determined  by 
existing   practice. 

Fluctuations    in    Pressure   of   the    Gas. 

It  is  impracticable  to  design  a  system  for  the  distribution 
of  gas  wherein  the  pressure  will  remain  constant  at  all  periods 
of  the  day  and  night,  ami  the  question  of  the  fluctuation  that  ma) 
be   practically   allowable   is   difficult   of   solution 

For  any   fixed  adjustment  of  a  gas  burner  the   rat.'  of  con 
-muptioii  of  gas   varies   with  the  pressure  and  there  is  one  rate  of 
consumption  at  which  the  gas  is  used  most  economically.     'I  here- 
fore    the   interests   of   most    satisfactory    service    require    that    tho 
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variations  of  pressure  be  kept  as  small  as  practicable.     On  the 
other  hand,  it   is  probablj    equally  true  that  maintaining  the  gas 
supply  over  a  j^ rcat  gas  distribution   system  such  as   i-   found  in 
the  Cit)  of  Chicago,  allowing  only  small  fluctuations  of  pres 
i>  one  of  the  difficult  problems  a  gas  company  has  to  face. 

.Some  cities  require  that  the  fluctuation  in  gas  pressure  shall 
not  exceed  a  definite  amount  at  the  inlet  of  the  consumer's  me- 
ter. Such  a  requirement  appears  to  us  to  be  unwise.  It  is  possi- 
ble to  arrange  a  gas  burner  for  economical  operation  when  the 
supply  pressure  at  the  meter  inlet  is  high  and  equally  possible 
to  arrange  it   for  economical  operation  when  the  supply  pn  SSUre  is 

low  (provided  it  is  not  too  low).  This  maj  he  accomplished 
by  means  of  the  burner  cock  or  by  the  introduction  at  the  burner 
of  an  orifice  or  check  of  the  proper  size  to  permit  the  appropriate 
amount  of  gas  to  flow  to  the  tip  of  the  burner  or  to  be  distributed 
to  the  incandescent  mantle.  In  other  words,  the  How  of  gas  to  the 
burner  must  be  the  same  whether  the  pressure  is  greal  or  small  at 
the  meter  inlet,  to  obtain  economical  results.  Hut  tin-  How  of 
gas  through  a  burner  of  fixed  adjustment  is  dependent  on  the 
supply  pressure. and  the  deviation  from  the  best  economj  is  i 
fore  dependent  on  tin-  percentage  fluctuations  of  pressure  id'  the 
gas  supply.  It  is  therefore  apparenl  that  the  allowable  fluctua- 
tions should  be  fixed  on  ihe  basis  of  a  percentagi  oi  the  lowesl 
pressure  ever  reached  at  each  point  considered.  The  lowesl 
pressure  here  referred  i"  must  not  Ik-  confused  with  the  mini- 
mum allowable  pressure  on  the  system.  "Ibis  plan  is  foil. .wed 
iii  the  code  of  rules  for  gas  regulation  recently  promulgated 
b\  the  commission  in  the  State  ..f  Wisconsin,  in  which  code  a 
daibj  variation  of  1 C M I  per  cent  of  pressure  at  am  point  is  al- 
lowed above  the  lowest    pressure    reached  at   the  point. 

From  the  above  considerations  it  will  In-  appreciated  tint  a  sta- 
ble pressure  is  of  much  importance  in  the  production  oi  satis- 
factoo    gas  supply. 

Minimum    Allowable    Pressure. 

Ih.  matter  of  allowable  fluctuations  in  pressure  being  suit- 
ably dealt  with,  it  is  necessary  to  consul,  i  what  the  minimum 
allowable  pressure  max  be  To  afford  satisfaction,  it  is  essential 
that  enough  gas  pressure  shall  he  provided  at  the  burners  to 
send  forth  sufficient  gas  for  the  proper  operation  of  the  burn- 
ers. If  the  pressure  drops  to.,  low  for  any  given  type  of  burner, 
it  is  impossible  to  adjust  the  burner  to  give  economical  re- 
sults It  is.  therefore,  important  that  a  definite  minimum  shall 
1»    fixed  below  which  the  gas  pressure  shall  not  be  allowed  to  go. 

Maximum   Allowable   Pressure. 

We  are  of  the  opinion  that  the  question  of  the  maximum 
pressure  reached  bj  the  gas  supply  is  not  a  very  important  one. 
There  appears  to  he  serious  question  whether,  in  the  present 
state  <>f  the  art.  any  maximum  gas  pressure  should  be  fixed. 
'I  here  is  no  greater  difficulty  in  obtaining  good  results  from  a 
properly  constructed  burner  when  the  pressure  at  the  meter 
is   high   than   when   the   pressure   is   low. 

However,  many  gas  consuming  devices  require  a  very  low 
gas  pressure  at  the  burner  outlet  to  give  most  economical 
results,  such  pressure  ranging  from  a  fraction  of  an  inch  to  two 
and  one-half  inches  of  water  pressure,  according  to  the  burner 
i. ale  inch  of  water  pressure  being  less  than  four-hundredths  of 
a  pound  per  square  inch).  .Ms...  most  gas  consuming  devices 
are  manufactured  with  the  expectation  of  quite  a  low  pressure 
at  the  meter  inlets,  s, ,  that  some  consumers  will  find  it  difficult 
to  obtain  satisfactory  service  from  their  burners  with  high  press- 
al    the   meter   inlets   unless    necessar)    provisions   arc   made 

hrottling  the  gas  befon  it  reaches  the  burner.  Under  these 
it    would   seem   that   the   Gas   Company   should   be 

cted  to  providi    consumers  now   equipped   with   such  burners 

with    satisfactorj    service   by   adjusting   their   burners,   and    where 

-are.  provide  the   requisite  checks   at    the   burners   (.,   suitable 

reduce    the    pressure. 

Location    of    Testing    Stations. 

We   are   informed   the    thi     gas    companj    supplying    ga 
o  thi    (  it;,    of  Chicago  owns   seven  operating   gas  plants   to 


provide  gas  consumed  in  the  city.  Three  of  these  plants  are  lo- 
I  in  the  northeastern  portion  of  the  city  and  at  a  maximum 
of  a  mile  and  a  quarter  apart,  and  a  minimum  of  three-quarters 
of  a  mile  apart.  Three  of  them  are  located  in  the  eastern-central 
portion  of  the  city  at  a  maximum  of  a  mile  and  a  quarter  apart 
and  a  minimum  of  about  one-half  mile  apart,  while  the  seventh 
is  located  in  the  far  southeastern  portion  of  the  city,  approxi- 
mately  nine  miles   from  the  nearest  of  the  other   stations. 

I  lie  plans  of  the  piping  show  all  of  the  gas  plants  inter-con- 
nected upon  the  gas  distribution  system  of  the  company,  and 
-.in.  of  them  are  s, ,  inter-connected  that  it  would  be  substan- 
tial^ impossible  to  locate  a  testing  station  s. .  that  it  would  be 
sure  to  receive  gas  coming  from  only  one  of  the  plants  unless 
the  testing  station  was  located  immediately  adjacent  to  the  gas 
plan!  'I  his  condition  is  exaggerated  by  the  location  of  the 
gas  storage  reservoirs  at  different  points  in  the  city.  It.  there- 
fore, seems  that  gas  listing  stations  should  not  be  located  with 
sole  reference  to  individual  gas  plants,  but  should  be  so  placed 
that  the  gas  received  at  each  of  the  testing  stations  would  be 
a  fair  average  of  the  gas  distributed  in  the  district  in  which  the 
individual  station  is  located.  That  is.  the  effort  should  be  made 
to  test  the  gas  in  districts,  rather  than  as  it  is  supplied  by  the  in- 
dividual ga-  plants.  Even  with  the  most  judicious  locations  of 
tli.  gas  testing  stations,  it  i-  desirable  that  the  tests  made  at  such 
stations  should  be  supplemented  hv  testing  samples  obtained  at 
di Iter,  nt  other  pomts  iii  the  district  in  which  the  station  is  loc.it.  d 
It  would  seem  that  seven  stations  would  satisfactorily  cover 
if.  territory  in.  hided  in  the  gas  distribution  system  in  the  city 
it  the  work  at  these  stations  is  supplemented  by  samples  as  here- 
tofore described. 

Equipment,    Size    and    Cost    of    Stations. 

I..  make  these  testing  stations  most  suitable  for  the  purpose 
in  hind,  it  would  be  desirable  that  each  testing  station  should 
be  .qui]. p.cl  with  a  standard  calorimeter  for  determining  the 
healing  value  of  the  gas  together  with  the  necessary  supple- 
meiit.irv  apparatus:  with  a  standard  photometer,  having  the  nec- 
essary standard  meters  and  standards  of  illumination  for  pro- 
viding facilities  for  exact  measurement  of  the  illuminating  value 
of  the  gas;  with  the  necessarj  standard  apparatus  for  determin- 
ing the  amount  id'  hydrogen  sulphide,  sulphur  and  ammonia  in 
the  gas;  with  a  recording  pressure  gauge,  and  "U"  tubes  for 
measuring  the  pressure  of  the  gas,  and  miscellaneous  equipment; 
and  with  at  least  three  recording  pressure  gauges,  by  means  of 
which  the  pressure  of  the  gas  may  be  determined  continuously. — 
the  recording  meters  to  be  placed  at  different  points  on  the  gas 
supply  system  outside  of  the  testing  stations,  and  their  locations 
change  from  time  to  time.  And  for  use  in  connection  with  all 
of  the  stations  at  least  two  ci.is  analysis  apparatus  for  complete 
analysis  of  th.  gas  should  be  provided  so  that  from  time  to  time 
samples  of  gas  could  be  fully  analyzed. 

Each  station  can  be  suitably  housed  in  a  room  not  larger  than 
14xlS  feet,  and  the  cost  of  the  equipment  of  each  station  com- 
plete connected  read)  for  operation  should  not  amount  to  over 
$1,500.00. 

Labor   Required   in   Operating   Stations. 

Not  over  four  men  giving  their  entire  time  and  attention 
to  efficiently  operating  the  seven  stations  as  above  enumerated 
including  attention  to  the  recording  pressure  gauges  and  to  mak- 
ing test-  of  gas  from  various  points  on  the  gas"  supple  system, 
should  he  able  to  obtain  tests  that  would  provide  ample  knowledge 
of  tin  characteristics  of  the  gas  supply,  such  as  would  be  nec- 
in  determining  whether  every  part  of  the  city  receives  gas 
of  suitable  quality  and  pressure   for  satisfactory  service. 

In  the  above  we  have  set  forth  the  general  conditions  affecting 
if'  rf -i  i  i  oi  the  gas  regulations  with  the  object  of  pointing  out 
the  requirements  that  must  be  met  to  provide  satisfactory  gas 
supply,  and  in  the  following  we  give  what  we  believe  would  be 
lair  rules  for  gas  regulation  from  the  standpoint  of  the  consumer 
of  gas  and  from  the  standpoint  of  the  company  furnishing  the 
gas. 
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Impurities. 

Hydrogen  Sulphide;  Not  more  than  a  trace  should  at  any  time 
be  found  in  the  gas. 

Total  Sulphur;  The  amount  of  total  sulphur  should  always 
lie  kept  below  a  definite  limit.  Present  praetiee  indicates 
thai  the  maximum  allowable  total  sulphur  should  not  be 
greater  than  thirty  grains  per  one  hundred  cubic  feet  of 
gas,  and  we  believe  that  for  the  conditions  in  the  City  of 
Chicago,  twenty  grains  of  sulphur  per  one  hundred  cubic 
feet   of  gas   should   be   the   maximum   limit. 

Ammonia;  The  amount  of  ammonia  in  the  gas  should  also  be 
kept  below  a  definite  limit.  Present  practice  indicates  that 
this  limit  should  not  be  greater  than  ten  grains  of  ammonia 
per  one  hundred  cubic  feel  of  gas,  and  we  believe  that  ten 
grains  per  one  hundred  cubic  feet  would  be  a  suitable  limit 
for  Chicago. 

Illuminating  Value  of  Gas. 

We  believe  that  the  illuminating  value  of  the  gas  in  Chicago 
should  at  no  lime  fall  below  twenty-two  candle  power  when 
burned  at  the  rate  of  five  cubic  feet  oi  gas  per  hour  as  pro- 
vided in  the  existing  Chicago  ordinance. 

Heating    Value   of   Gas. 

We  believe  that  the  heating  value  of  the  gas  in  Chicago 
should  not  be  permitted  to  fall  below  ft  II)  British  Thermal  Units 
gross  per  cubic  foot  of  gas. 

All  results  given  above  are  to  be  understood  as  applying 
to  standard  conditions  of  temperature  and  atmospheric  pressure, 
namely  til)  degrees  Fahrenheit  and  thirty  inches  barometric 
pressure. 

Pressure    Fluctuations. 

We  believe  thai  the  maximum  allowable  variation  of  press 
tire  at  the  inlet  of  am  meter  in  Chicago  should  not  be  greater 
than  HIO  per  cent  of  the  minimum  pressure  found  at  any  time  at 
that  meter,  except  that  it  should  be  one  duty  of  the  chief  gas 
inspector  to  set  a  new  minimum  limit  upon  the  written  request 
of  the  gas  company  when  the  conditions  affecting  the  minimum 
pressure  change  owing  to  the  growth  of  the  gas  system  or  to 
development  of  the  art;  such  changes  to  be  made  not  oftener 
than  once  in  six  months.  We  understand  that  it  is  impossible 
at  the  present  time  for  the  gas  company  to  maintain  the  gas 
pressure  within  such  limits  al  all  points  upon  their  gas  supply  sys- 
tem. It  would,  therefore,  seem  that  regulations  relating  to  this 
feature  of  gas  supply  cannot  be  effective  until  the  requisite 
changes  have  been  made  in  the  gas  distribution  system.  In  the 
meantime,  we  believe  that  the  company  should,  upon  the  com- 
plaint of  any  consumer,  at  whose  meter  there  is  a  greater  varia- 
tion than  100  per  cent  of  the  minimum  pressure,  adjust  his  gas 
consuming  devices  so  that  the  gas  service  is  satisfactory  to  him, 
or  should  provide  a  local  governor  to  hold  the  variation  in 
pressure  at   the  meter  within   the  above  prescribed   limits 

Minimum   Pressure. 

The  allowable  pressure  at  the  inlets  of  consumers'  meters 
should  never  become  less  than  a  definite  amount.  Present  prac- 
tice indicates  that  one  and  one-half  inches  of  water  pressure,  al 
the  street  level,  is  a  satisfactory  minimum  limit,  ami  we  be- 
lieve that  such  a  minimum  would  be  a  suitable  one  for  the  City 
of  Chicago. 

Maximum   Pressure. 

I  lur  study  of  the  question  of  gas  pressures  leads  us  to  the 
belief  that  it  is  not  desirable  at  the  present  time  to  set  any  hard 
and  fast  maximum  allowable  pressure  in  Chicago;  but.  owing 
to  certain  conditions  heretofore  explained,  we  believe  where 
consumers  now  have  gas  consuming  devices  installed  that  will 
not  suitably  operate  with  pressures  of  over  six  inches  at  the 
inlet  of  the  meter  I  located  at  the  street  level)  that  the  gas  com- 
pany should  adjust  the  consuming  devices  so  that  they  will 
operate   satisfactorily   when    the   pressure    rises   above    six    inches. 


Tests  for  Pressure. 

We  believe  that  in  addition  to  the  pressure  measuring  de- 
vices in  the  testing  stations  there  should  be  at  least  three  seven- 
day  recording  pressure  gauges  for  each  testing  district  to  be 
heated  at  various  points  over  the  district  in  which  a  testing 
plant  is  situated  and  the  locations  to  be  changed  from  time  to 
time.  Such  testing  gauges  to  be  of  the  line  drawing  kind 
which  show  the  pressure  of  gas  at  every  instant  and  each  chart 
to  fie  arranged  to  show  the  pressure  continuously  for  seven  days. 

Tests  for  Thermal  Value  and  Candle  Power. 
We  believe  that  besides  the  tests  to  be  regularly  made  in 
the  testing  stations  for  heating  power,  additional  tests  should 
be  made  from  time  to  time  of  gas  taken  at  various  points  in 
each  of  the  districts,  and  occasionally  tests  for  candle  power 
should   be   made   as   well   as    for   heating  power. 

Complete    Analyses   of   Gas. 
From   time  to   time  compute  analyses  of  the  gas  should  be 
made  in  each  testing  station,  and  whenever  tests  for  calorific  value 
of    gas    are    made    at    points    outside    of    the    stations    complete 
analyses   of   the   gas    found    at    these    points    should    be   made. 

Frequency  of  Tests. 

We  believe  that  tests  for  the  candle  power,  thermal  value, 
and  the  presence  of  hydrogen  sulphide,  in  the  gas.  should  be 
made  daily,  excepting  Sunday,  in  each  testing  station,  and  the 
tests  for  ammonia  and  sulphur  should  be  made  weekly,  while  the 
recording  charts  of  the  various  continuous  pressure  gauges 
should  be  changed  weekly.  The  additional  tests  for  thermal 
value  and  candle  power  of  gas  taken  from  outside  points 
should  be  made  from  time  to  time  as  may  be  found  necessary 
for  a  complete  determination  of  the  quality  of  gas  as  supplied 
throughout  the  city.  Also  the  complete  analyses  of  the  gas 
should  be  made  with  sufficient  frequency  to  properly  supple- 
ment the  other  tests 

Rules  as  above  proposed,  if  carried  out  by  the  gas  company. 
will  in  our  opinion,  assure  a  satisfactory  gas  supply  to  the 
City  of  Chicago,  and  the  operation  of  the  testing  stations  and 
other  supervisions  outlined,  when  the  work  is  carried  out  in 
the  above  described  manner,  will  give  the  city  all  informa- 
tion   needed    fi.  r    enforcing   the    rules. 


Natural  gas  says  Consul-General  William  H.  Michael  of 
Calcutta,  issues  from  a  crevice  in  the  ground  20  miles  from 
Chittagong.  It  has  been  burning  so  long  that  the  oldest  in- 
habitant can  give  no  idea  of  when  or  how  it  was  set  on  Are. 
The  general  belief  among  the  natives  is  that  the  gas  has  been 
on  fire  for  centuries.  It  is  now  suggested — and  some  steps 
have  been  taken  to  carry  out  the  suggestion — that  the  fire 
be  extinguished  and  the  gas  be  brought  under  control  and 
piped  down  to  Chittagong  for  lighting  and  fuel  and  power 
purposes.  The  citizens  of  Chittagong  have  concluded  that 
it  would  be  cheaper  to  utilize  the  gas  than  to  introduce 
electricity  for  fuel,  power  and  lighting. 

The  Department  of  Electrici*y,  San  Francisco,  is  housed 
in  a  two-story  brick  building  at  55  Fulton  street.  In  the  re- 
pair shop  are  built  repeaters,  tapper  and  alarm  switches,  tele 
graph  keys  for  tin-  switchboards,  and  other  pieces  required 
to  keep  the  tiro  alarm  system  in  repair  and  perfect  working 
condition.  The  central  lire  alarm  station  is  furnished  with  the 
latesl  appliances  and  is.  boiler  equipped  than  ever  before. 
The  Inker  Signal  system,  which  was  placed  in  operation 
for  the  first  time  in  this  city  last  October,  has  proved  of  great 
advantage,  as  it  affords  a  quick  method  of  giving  information 
io  the  fire  department  of  the  movements  of  all  fire  companies 
These  reports  are  transmitted  in  the  same  manner  as  fire 
alarms.  Another  important  addition  to  the  fire  alarm  system 
has  been  the  installation  of  a  private  exchange  telephone 
system,  which  connects  all  of  the  fire  houses  with  the  central 
alarm  station,  thus  giving  the  fire  department  independent 
control  of  all  department  telephones. 
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ECONOMY     OF     ELECTRIC     DRIVE 
APPLIED  TO  BRICK  AND  TILE 
PRODUCTION. 


BV    E.    A.    LOF. 

The  question  oi  the  advisability  of  electric  drive  in  brick 
and  tile  factories  maj  at  the  pn  enl  I"  regarded  as  decided  in 
the  affirmative.  There  are  a  great  many  points  that  affecl 
character  of  power  distribution,  and  in  addition  to  the  saving 
in  cost  of  supplying  power  to  the  productive  machinery,  all  these 
other  factors  should  be  given  due  consideration.  The  satis- 
factory and  economical  handling  of  raw  and  finished  material," 
reliability  of  service  and  the  preventing  of  injury  to  individuals 
must  also  be  looked  out  for.  Future  expansions  "f  the  planl 
should  l>c  made  possibly  without  undue  rearranging  the  original 
equipment. 

Tin-  electrical  distribution  of  power  so  fully  meets  the  re- 
quirements of  brick  factories  that  it  has  become  recognized  as 
i>     eminent  for  use  in  large  as  well  as  in  smaller  plants. 

In  making  a  choice  between  the  various  means  for  power 
distribution,  a  manufacturer  should  naturally  bear  in  mind 
the  effect  that  the  various  arrangements  maj  have  on  the  everal 
elements  that  enter  into  the  manufacturing  cost.  Manufacturing 
requirements  demand  the  earning  of  dividends  and  this  in  turn 
necessitates  that  the  product  shall  be  turned  out  at  the 
total  cost. 


, 
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rower    Plant    of   Columbus   A.    Hocking    <  !a>    Construction    Com- 
pail?    al    KnHiHinoeker.   Ohio, 

A  mechanical  system  of  driving   i      b    idi      ii     ficient,  also 
inelastic.     As  machii  dded  time  and  again,  the  shafting, 

bearings  and  hangers  become  so  strained  and  twisted  that  it  is 
a  wonder  that  they  do  not  break  down  altogether.  Our  electric 
system,  on  the  other  hand,  i-  perfectly  elastic.  .Motors  can  be 
added  from  time  to  time  without  in  .any  waj  affecting  the  ef- 
ficiency of  the  system.  .Machine-  can  be  put  in  positions,  which 
would  be  impossible  if  they  were  driven  by  means  of  belting, 
and  besides  this,  a  perfect  control  of  the  individual  machines 
is  made  possible  with  the  electric  system. 

The  fact,  however,  must  never  be  overlooked  that   the  gener- 
ation  of   electricity   by   steam   power   must   necessarily   be   dearet 
at  the  generator  than  the  steam  power  itself.     It  is  in  th     method 
nission    and    application    that    electricit}     scores    am 
"'"-    th«    motors     right     near    the      productive      machines. 
''   unnecessary    losses,  can  we  secure  the  highest  econ- 
'"">  /■'  nmmercially  every  other  method  of  driving 

"i   the  power  generating  and  distributing   sys- 

h"'    '"  importance   as   compared    with    other    factors. 

*h,ch  in    regard   to   the   efficiency   of 

in    the    distribute  I     n    naturally 

1,11      ' ''    '  '   !l  ing   plant   and  th,    o^Uie  of  this   Iq  I 


powei    i-    an   itet great    importance.     With   mechanical   drive, 

these    losses   are   con  tanl     ,     long   as    the    shafting   is    running 
whether  the  productive  machinery   is   running   or   not.     Thi      i 
however,   not    the   case   with   electric   drive   as   at    no   load    when 
the  motors  are  not  running  there  is  no  loss  taking  place  in  the 
55  stem. 

An    accurate     knowledge   of.  the   absolute    loss   ,,i    power    in 
driving  shafts  and  belts  would  be  of  great   value  in  determining 
the  exact   gain   that   would  be  affected  if  electrii    drive  was  sub- 
stituted   for  mechanical   drive,     'there   has,  however,   been   many 
.    i     made  to  determine  these  losses  and  it  has  been     hown  with 


Induction    Motor    Driving    l)r>    Pan. 

the  plant  running  at  full  load  it  will  range  from  30  to  60 
per  cent;   an  a\,  rage   for  clay  working  plants  being  40%.   Should 

i  ii!\    i    few  machines  be  running  the  losses  maj    urse  come 

up  to  7?  or  809?  °f  the  generated  power  or  in  other  words, 
four-fifths  of  the  coal  consumption  is  wasted  in  friction  losses, 
Wuli  thi  electric  drive  the  losses  are  easilj  determined  and  will 
not    exceed    25$     of    which    1_">     is    consumed    in    the    motors,    5°/i 

in  the  wiring  and  8°/,  in  the  generators.  With  the  electric  system 
it  is  possible  to  insert  indicating  instruments  in  the  various  cir- 
cuits and  a  complete  check  can  at  all  times  be  had  on  the  power 
consumed  by  the  various  machines.  This  is  particularly  valu- 
able in  testing  departments  in  order  to  determine  the  power 
require, 1  for  driving  brick  machinery  for  different  sort 
clay. 


1    ,'"'""     the    to  ■■         :i  i,  i      ,n(|    Tit,. 


Induct 2<m    Motor    Driving    Brick    Machine. 

I  lie  advantage  of  electric  drive  i-  especially  apparent  when 
the  conditions  demand  the  location  of  the  powerhouse  at  a  dis- 
tanci  From  the  manufacturing  buildings.  Also  when  cheap  elec- 
tric power'  can  lie  purchased  from  an  electric  power  company, 
the  value  of  electric  drive  is  still  further  accentuated.  In  such 
the  powei    is  supplied  over  long  distance  transmission  lines 
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at  a   high   voltage,   which   is   stepped  down  at  the  manufacturing 
centre   to  a   pressure  adopted  for  the  motors. 

The  alternating  current  three  phasi  ystem  is  probably  the 
best  adapted  for  brick  factories.  This  system  consists  of  a 
three  phase  generator  composed  oi  a  stationary  and  a  revolving 
part,  an  exciter  for  delivering  the  magnetizing  current  for  the 
generator  fields,  a  system  of  distributing   wires  and  motors. 

the  alternating  current  system  is  simpler  than  the  direct 
current  system  in  that  no  current  has  to  be  delivered  to  the 
rotating  armatures  of  the  motor--  through  carbon  brushes  and  a 
commutator.  This  commutator  is  the  main  difference  between 
alternating  and  direct  current  motors.  The  brushes  and  the 
commutators  are  the  only  parts  of  the  direct  current  motors  in 
which  trouble  is  liable  to  arise  due  to  accumulation  of  dust  and 
dirt.  The  simplicity,  durability  and  freedom  from  break-downs, 
are  therefore,  the  main  advantages  of  the  alternating  current 
motor.  The  pressure  best  suitable  is  220  volts  as  the  danger  b\ 
coining  in  contact  with  the  wires  is  not  very  great  and  as  this 
pressure  can  directly  be  used  for  the  lighting  system,  which  in 
all  cases  naturally  is  provided.  Where  very  large  motors  are 
used,  it  may  be  advisable  to  use  a  pressure  of  440  or  550  volts 
as  with'this  voltage  the  size  of  the  wiring  can  be  considerably 
reduced.  Step-down  transformers  for  the  lighting  system  will, 
"i  curse,  have  to  be  provided  in  such  a  case. 

The  frequency  of  the  system  is  usually  (id  cycle  as  the  same 
gives  good  lighting  results,  at  the  same  time  not  causing  any 
excessive  inductive  effects.  The  three  phase  system  has  the 
advantage  over  the  two  phase  in  that  the  wiring  is  simpler  and  in 
thai  the  amount  of  copper  required  for  the  distributing  -\  tern 
is    less. 

For  driving  brick  machinery,  where  a  high  starting  torque 
i  required,  the  induction  motors  with  phase-wound  secondaries 
will  exactly  meet  the  conditions.  flu  secondarj  winding  itself 
has  a  very  low  resistance,  which  means  high  efficiency  and  good 
regulation.  By  the  insertion  of  external  resistance  in  the 
ondary  winding  the  motor  will  be  able  to  develop  maximum 
torque  of  at  least  two  times  the  normal  running  torque.  Each 
motor  sh,, ul, 1  he  provided  with  its  own  starter  complete  with 
overload  and  no  voltage  features.  The  former  device  will  dis- 
connect  the  motor  on  heavy  overloads  and  the  latter  will  discon 
nect  the  motor  if  the  plant  for   -cane  reason  is  shut  down. 

The  operation  of  every  machine  and  conveyor  by  its  own  mo- 
tor produces  a  verj  satisfactory  appearance  but  it  may  not 
return  the  most  economical  result  Very  -mall  motors  are  not 
so  efficient  as  larger  ones  and  besides  tiny  are  more  expensive 
per  unit  of  power.  For  this  reason  it  will  frequently  be 
found  advisable  to  drive  a  group  of  smaller  machines  with  one 
motor  of  a  large  capacity  providing  that  the  shafting  for  these 
machine-    does    not    become    too    extensive. 

An  example  showing  tie  actual  saving  of  an  electrically 
driven  plant  as  compared  to  a  mechanical!)  driven  one  may 
prove  of  interest.  Through  the  courtesy  ,,f  the  American  Claj 
Machinery  Company  of  Bucyrus,  which  company  has  in- 
stalled several  very  successful  electric  driven  plants,  I  have  been 
fortunate  to  obtain  data  that  will  give  a  verj  accurate  idea  of  the 
saving  that  can  be  accomplished. 

Assume  a  brick  plant  with  a  yearly  production  of  25,000,000 
bricks,  which  has  to  be  equipped  with  the  following  productive 
machines  : 

I    Brick  Machine,   consuming 75  h.  p. 

I    Pug    Mill    ;-,ii  I,.  ,,. 

3    Dry    Pans,  each 35  h.  p. 

Represses  and   Cutters 35  h.  p; 

Ele\  ators   20  h.  p. 

Conveyors    S  h.  p. 

1    Exhaust    Fan    50  h    p 

1    I  Us,'    Fan    la  h.  p. 

This  will  total  approximately  350  h  p.,  the  fans  running  24 
houi    .  but  all  of  the  other  Machinery  only  10  hours  per  day. 

Steam    Driven    Plant   With    Shafting. 

The  average  load  during  the  period  when  the  plant  is  run- 
ning  will   be   approximately    85$ 


Cost  of   Installation. 

I    600    h.    p.    Boiler    Equipment,    complete    with 

stack,    pumps,    piping,   etc $  9,000  00 

1     100    h.    p.    Engine I,. '.an    00 

1      60   li.   p.    Engine 2,200   00 

1       15    h     11.    Engini 600   00 

Belting,    Sliafl  ing,    complete 2,5 


.$18,8 


Total  cost  of  installation 

Horse   power   hours   produced   per   year: 
400   li     i>  .  85'  ,  ,    in   leans.   300  days= 

400x85x10x300=1,020,000 

75  h.  p.,  85i  ,  .   -  I    1 s,  300  .lavs  — 

75x85x24x300=    460,800 


1,480.800 


Cost   of   Production. 

I ■"  1 1   I    eight    pounds   p<  r   h.   p.   hour= 

5900     Ones     ut     $2.00=$U,800.00 
interest,    depreciation,    taxes,    insurance,    etc., 

on    Boilers  and    Engines,    I  .".•  ,    ,,11   $16,300..  2,445  Uu 
Interest,    depreciation,    taxes,     insurance,    etc., 

mi  Shafting  and    Beiting,  .an  ,    on   $2,500...  750  00 

1  ill.    Wast.-     etc 750  00 

!    Daj     Engineer  at   $7.".. no 900  00 

1    Day    Fireman   ai    $60.00 720  00 

I    Night   Engineer  at   $60.00 720  00 


Total    cost    of   operation $18,085   00 

Steam    Driven    Plant   With    Electric    Motors. 

The   average   load   in   this   ease   1      ..lib    Sir, 
Cost  of   Installation. 

I    ."an1   h.  p.     Boiler    Equipment,    complete    with 

st  iek.    pumps     piping.    etc $  7, nun    mi 

t    350   li.  p.   Engine   4,000   00 

I       ..lip     Engine    2  200   00 

1    250    k.w.,    3    phase    Generatoi 2,81 

I      50   k.w.,    ::    phase   Generator 1,050  00 

Cabling    750   00 

75    h.  p.   Motor   for   Brick   Machine   675  00 

iO     1    p    Motoi    for   Pug  Mill 177.   00 

35    lip.    Motoi    for   Dry    Cans 1.050   00 

35   li.  p.   Motor  for  Cutters  and   Represses..  350   00 

20   h.  p.  Motoi    for   Elevators 300  00 

8   li.  p.   Motoi    for   Conveyors 1 1  r,   00 

10   h.  p.  Moti  1    for   1  lisc   Fan 147,   00 

50  h.  p.    Motor    for    Exhaust    Fan    with    Va- 
riabl  1    Speed    Regulator 7.7 n 


Less   extra    cost    for   Buildings. 
Total    cost    Oi     installation 


$21,460  00 
.  .  2,500  00 
.  .$18,960   00 


Hoi  le  pi  >w  er  In  iurs  pn  iduced 

....   li.  p.,   S0< 

7    .    h      p..    80' 


in  hours,  300  days= 

350x  80x10x300=840,000 
24    houi  s,   300  .lays  — 

0x24x300=432,000 


Cost    of    Production. 


In.]  seven  p . 


ds 


ml   per  In   p.   hour    = 

I  I7,n   t.nis  .0    $2.00  =  $   8,1 

Interest,     depreciation,     taxes,     Insurance,     etc., 

■  ,     en    -  1    ,96 $2,845.00 

1  (il.   Waste,  .  1 .     500  .  00 

I    I  laj    .7i:  ain.  ei   a  1   $  .  i.OU      '.inn   mi 

I     IM,      I  a  1  •  man     el     $60.00     720    mi 

1    Nig  10    -so  -  in    •  1    'i  1    $60.00    77 


TOtal    1  lost    "I    <  qi.ia, 

1  'nst  wit  li  Mecha  n  ical   I  irh  .- 
Cost  wain   I7:.ei  rii   il  i  irive   . 

:-.i  \  in  g    wit  li     Elei  I  init  y 


.$14,585  mi 
.  $1S,0S3  00 
.    14,585    mi 


.$   3,500   mi 

=  1H 


get  : 


For  gas  'In..  11  plants  the  respective  e..sts  will  be  somewhat 

than  with   steam  driven, 

Assume   the   same   plant   as   before   but    with   gas  engine,   we 

Mechanically   Driven   Plant. 
Cost  of   Installation. 


I '   ..In,  ei      Equipment 

-  a  1       1  a  e  ■.  n  1 .  ■ 

Belting    ami     Shafting 


.$11,01 1 

.    22, 1   00 

.      J. 7, 


Total 


$35,500   00 


Cost   of   Production. 


I'm  1.    in    pounds    .if   coal    per   h.    p. =1010    tons 

at     52.50     $2.5^5   no 

1  ni '  1  .'-a       Depreciation,     Taxes-,     etc r, .ram  00 

1  HI.    Waste      etc 

1    I  'a\      Engine    1     at     $75.00     900   mi 

1    Helper     at     $  in   1111     4m 

1    Night    Engi 1      al     $75.00      900   00 


Total 


.$11,005   ou 
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Electrically    Driven    Plant. 
Cost   of    Installation. 

Produce]     Equipment     $9,000   00 

Gas     Engines     18,0 

Generators     3,S5( 

Cabling     750   00 

Motors     ::. 00 

$35,21 

Less   Extra   Cost    for   Building    2,500   00 

Total      $32,760   00 

Cost   of   Production. 

Fuel      I  '        pounds     per     h.     p.     hour=9S0     tons 

at     $2.50     $2,21 

Interest,     depreciation,     taxes,     etc 1,920   00 

Oil,    Waste,    et( 300   00 

1    Daj    Engineei    al    $o..i>n    901 

1    Helper   at    $40.00    4s 

1   Night    Engineer   at    $75.00    900  mi 

Total    $9,7 

Cosl    wnli    Mechanical    Drive    11,005  00 

Cost    witli    Electric    Inn.-    9,775,00 

Saving    by    Electricity    $   1,230  00 

=11     per    cam. 

Another  place  when  a  «  msiderable  saving  can  be  mack-  is 
by  adopting  electricity  fur  the  hauling  of  tin  clay  from  the 
claj  hanks  tn  the  factory.  In  one  ease  in  a  brick  plant  outside 
"i  Chicago  where  this  system  has  been  installed,  the  operating 
forci  alone  for  this  part  of  the  plant  u.iv  reduced  by  about  ten 
men. 

'I  hat  there  is  a  very  large  field  open  for  the  introduction  ol 

electric  drive  in  existing  brick  plants  ami  tin-  tremendous  saving 

that   thus  could   be   accomplished   is   shown  by   the  government's 

statistics: 

Xii in ina-   ■  I    plants 4,634 

Number  at"  plants  reporting     :.,i:»; 

Number  of   steam    engines 4,113 

Total    horsepowt  r    246,200 

Number  of   3as    Engines     i-a. 

Total    horsepower    6,245 

Number  of   Electric    Motors     L28 

Total     liorsepow  m-     

Before    Concluding    this    paper    it    would    he    well    to    consider 

what  une  of  our  prominent  brick   machine  manufacturers  has  to 

saj    in  regard  to  the  electric  drive: 

"Try  to  picture  in  your  mind  a  brick  plant  free  from  line 
shafting  and  the  necessary  millwright  work  in  support  it,  or 
tin'  necessarj  brick  ot  concreti  piers.  No  line  shaft  beai 
lo  require  proper  oiling.  No  pulleys.  X..  couplings  to  work 
loose.  No  belting  to  fan  the  air.  break  or  get  Inns.. 
and  slip.  No  constant  renewals  ami  sewing  of  same.  No 
dangei  ..i'  employees  being  maimed  bj  being  caught  in  t>eiis, 
ami  such  accidents,  to  be  followed  up  by  annoying  ami  . 
sive  law  suits,  ami  payment  of  law  mis'  fees,  court  i.^i  ami 
damages.  Ami  when  the  "electric  iuice"  is  taken  from  a  cen- 
tralized plant  ot  tiohey  line  there  will  be  no  boilers,  no  en- 
gines, no  engineer,  no  fireman,  no  water,  no  .'..al.  no  smoke, 
soot,  asms  or  .lust.      With  the  machinery  properly  built,  setting 

■a.     g 1     foundations,    driven     bj     direct     connected     motors,    a 

greater  portion  of  the  noise  is  removed.  Then  imagine  a  dryer 
drying  your  brick  with  wast.,  heat  drawn  from  kilns  being 
burned  with  producer  or  natural  gas.  thus  eliminating  smoked- 
iil.  brick  in  the  dryer,  no  coal  laying  around  the  kilns,  no  men 
t..  handle  tin-  coal  ami  ashes  from  the  kiln,  no  smoke  rolling 
in. in  the  kilns.  This  is  m.t  a  dream,  I. nt  the  Intnl.-  brick 
maker's   millenium,   which  a   great   many   are   enjoying    to-day." 


SOUTHERN    PACIFIC    RECONSTRUCTION    IN    ALAMEDA. 

During  the  past  week  three  electrical  engineers  from  the 
Southern  Pacific  Company,  Messrs.  Moulthrop,  Cahey  and 
Clapp,  made  a  trip  of  inspection  over  the  local  lines  of  the 
corporation  to  plan  for  the  installation  of  the  electric  traction 
system  »hat  is  to  supplant  the  company's  steam  roads  in  Ala- 
meda. The  experts  were  accompanied  on  their  round  of  in- 
spection by  City  Electrician  Joseph  B.  Kahn,  Street  Superin- 
tendent V.  M.  Frodden  and  Harry  Brownlee,  local  superin- 
tendent of  the  Pacific  Telephone  and  Telegraph  Company. 

It  was  found  that  but  few  changes  will  be  necessary  In 
the  location  and  position  of  the  city's  wires.  The  Southern 
Pacific  Company  plans  to  place  ornamental  steel  trolley  poles 
in  the  center  of  the  avenues  and  streets  through  which  its 
electric  trains  will  run. 

According  to  Mayor  E.  K.  Taylor  the  Southern  Pacific 
Company  will  put  men  to  work  on  converting  its  local  steam 
roads  into  electric  lines  as  soon  as  the  right  of  way  for  the 
connecting  loop  around  the  east  end  has  been  obtained. 


SONS   OF  JOVE    REJUVENATE    IN    SAN    FRANCISCO. 

Till-:  Rejuvenated  Sons  of  .love  had  a  verj 
successful  Rejuvenation  on  the  evening 
of  Februarj  L3th  at  the  Hotel  Argonaut, 
San  Francisco,  at  which  seven  penitents 
with  regrets  for  their  past  life,  were  in- 
itiated, cleansed  of  their  sins  and  In 
(ame  members  of  the  rejuvenated  order. 
These  penitents  who  are  now  wiser 
and    better    men,   are   as    follows: 

l.oirin  Andrews  Nott,  San  Francisco. 
Allien    Casper,  Vallejo,  ('al. 
Albert  Wilkinson  Vinson,  San  Francisco. 
Lester  Siebenhauer,  San  Francisco. 
Casper  Vincent   Schneider,   Sacramento. 
Charles  Lewis  Turner,   San   Francisco. 
Edwin    Boaz   Pike,   San   Francisco. 

The  Rejuvena'ion  was  a  very  interesting  and  dramatic 
one  and  was  followed  by  a  German  supper  al  which  forty-six 
members  were  si  ated.  Speeches  were  tabooed  and  the 
amusement  was  furnished  l>>  the  Knickerbocker  Quartette, 
who  furnished  an  excellent  program,  including  the  mosl  re 
cent    popular   songs. 

The  National  organization  of  the  Sons  of  Jove  includes 
a  membership  of  about  -.nun  of  which  100  are  in  California. 
Great  interest  is  being  taken  in  the  order  and  the  mem- 
bership is  increasing  steadily.  It  is  expected  that  another 
Rejuvenation  will  be  held  within  the  nexi  three  months,  When 
it  is  hoped  to  add  to  the  interest  of  the  ceremony  by  the  use  of 
scenery  and  electrical  effects. 


POWER    FROM    COKE    OVEN    GAS. 

While  the  adoption  of  gas  engines  operating  on  by-product 
coke  oven  gas  is  becoming  active  in  this  country,  Japanese 
industries  are  also  recognizing  its  advantages.  The  Furukawa 
Coke  Works.  Japan,  recently  ordered  through  Takata  &  Co. 
(Japanese  agents  for  Westinghouse  interests)  an  extension  to 
their  present  gas  engine  plant  which  has  been  in  service  for 
some  time  at  the  coke  works.  The  equipment  ordered  is  a 
Westinghouse  vertical  single-acting  gas  engine.  This  order, 
although  not  of  large  size,  illustrates  the  recognition  of  the 
advantages  of  the  gas  power  system  and  illustrates  dependence 
which  the  Japanese  people  place  in  American-made  machinery. 
A  similar  equipment  has  been  ordered  by  the  Imperial  Printing 
Office  of  the  Japanese  government,  although  not  to  operate  on 
coke  oven  gas. 

Engines  of  the  same  size  and  type  have  been  in  operation  for 
several  years  in  the  United  States  at  the  works  of  the  Semet- 
Solvay  Co.,  Syracuse,  N.  Y.,  and  at  the  Otto  Coke  Works, 
Camden,  N.  J.  Hie  most  important  application  of  by-product 
coke  oven  gas  has  occurred  at  Lebanon.  Pa.,  where  there  are  now 
located  two  plants  aggregating  several  thousand  horsepower. 
Both  of  these  employ  the  Westinghouse  horizontal  double-acting 
type  gas  engine,  solid  couplet  to  alternating  current  generators 
for  power,  light  and  traction  service.  All  of  the  equipments  are 
of  standard  Westinghouse  construction,  and  one  of  these  plants 
which  has  been  operating  for  over  a  year,  has  thoroughly  proven 
its  adaptability,  without  requiring  special  design.  This  plant 
regularly  operates  on  run-of-oven  gas  ranging  from  50  to  65  per 
cent  hydrogen  and  one  to  two  grains  sulphur  per  cubic  foot. 
This  plant  is  located  at  the  Lebanon  works  of  the  American  Iron 
and  Steel  Manufacturing  Co.  The  second  plant  under  construc- 
tion is  located  near  Lebanon,  at  the  works  of  the  Cornwall  Ore 
Banks,  otherwise  known  as  the  Pennsylvania  Steel  Co.,  adjacent 
to  the  extensive  plant  of  the  Semct-Solway  Co.  Further  impor- 
tant developments  in  this  line  are  anticipated  in  the  near  future. 


The  electrification  of  the  Melbourne  tramways  has  been 
deferred  by  the  Victorian  Railway  Commissioners  after  careful 
consideration  of  a  report  made  by  Mr.  Charles  Merz. 


February  20,   1909] 


JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS. 


141 


CURRENT  COMMENT 


Tantalum  lamps,  220  volts,  are  now  on  the  market. 

Thomas  A.  Edison  celebrated  his  63rd  birthday  on  Febru- 
ary 11,   1909. 

Electric  transmission  of  photographs  by  the  Korn  appara- 
tus is  in  commercial  use  between  Paris  and  Berlin  and  Lon- 
don. 

Electric  power  for  the  Alaska  Treadwell  mines  is  to  be 
supplied  by  a  $750,000  hydro-electric  plant  to  be  built  on  the 
Taku  run,  thirty   miles  from  Juneau,  Alaska. 

Electrification  of  the  Salt  Lake  and  Ogden  Railway  is  to 
be  accomplished  by  equipping  the  present  steam  road  with 
over-head  trolley  and  high-speed  interurban  ears. 

A  bursting  fly  wheel  wrecked  one  of  the  buildings  al  the 
Anaconda  smelter  in  Montana  last  week.  Fragments  of  iron 
were  hurled  through  the  roof  of  the  building  but  no  one  was 

hurt. 

Electric  snow  mel.ers  are  being  used  to  clear  the  streets 
of  Berlin,  Germany.  With  an  experimental  apparatus  the  cos( 
proved  to  be  less  than  half  that  of  shoveling  and  carting  it 
away. 

Weather  reports  by  wireless  telegraph  are  furnished  the 
British  Meteorolgical  Offices  by  ships  in  the  Atlantic-.  The 
ocean  has  been  divided  into  numbered  areas  so  as  in  locate  all 
reports. 

California's  oil  production  lor  190.S  is  estimated  at  from 
44,000,000  to  40, ooo, ooo  barrels  of  crude  petroleum,  exceeding 
that  of  1907  by  about  twelve  per  cent,  when  California,  was 
sect md  in  rank  among  oil  producing  states. 

Water  for  copper  smelting  at  Ely,  Nevada,  is  brought 
to  the  Steptoe  Valley  plant,  from  Duck  Creek  by  a  '■','-  inch 
pipe  line,  48,000  feel  long,  delivering  1,200  cubic  feet  per 
minute.  A  250  h.  p.  electric  generator  is  to  be  operated  by 
waste  water  from  the  pipe  line. 

Electrification    of   Japanese    railroads   is   recommended    in 

an   exhaustive   report   submitted    by    the      Imperial    Engi r 

Corps,  Tokio  being  the  first  center  of  attack.  Japan  has 
large  water  powers  thai  will  readily  lend  themselves  to  hy- 
droelectric power  developers. 

The  largest  storage  baC.ery  in  the  world  is  to  be  installed 
at  the  Sixteenth  Street  substation  of  the  New  York  Edison 
Company  by  the  Electric  Storage  Battery  Company.  It  will 
have  150  cells  with  a  capacity  of  22,000  amperes  for  one  hour 
at  120  volts.     It  is  to  be  used  for  emergency  needs. 

A  British  Radium  Institute  is  to  be  established  by  the 
King  of  England  to  apply  radium  in  research  and  mi 
work.  Austria  has  forbidden  the  exporl  of  radium  from  Bo- 
hemia, Europe's  chief  source,  and  a  company  has  been  formed 
to  manufacture  it  from  pitchblende  found  in  the  mines  of 
Cornwall. 

Examination  for  mechanical  and  electrical  engineer  will 
be  held  by  the  United  States  Civil  Service  Commission  on 
March  17-18,  1909,  to  fill  a  vacancy  in  the  position  of  mechani- 
cal and  electrical  engineer,  $1,200  per  annum,  Quartermas- 
ter's Department  at  Large.  Fort  Bayard.  New  Mexico,  and 
vacancies  requiring  similar  qualifications  as  they  may  occur 
in  any  branch  of  the  service.  The  examination  will  consist 
of  mathematics  and  practical  calculations  (comprising  arith- 
metic, algebra  to  and  including  problems  involving  quadratics, 


geometry,  mensuration,  logarithms  and  use  of  tables,  element- 
ary problems  in  mechanics,  use  of  slide  rule,  interpretation  of 
formulas  and  the  correct,  working  out  of  results  for  special 
cases) ;  drawing,  involving  a  competent  knowledge  of  machine 
construction  and  ability  to  draw  neatly  to  scale;  materials, 
comprising  all  the  materials  employed  in  machine  construc- 
tion; theory  and  practice  of  electrical  engineering,  compris- 
ing theory,  nomenclature,  practical  computations,  and  con- 
struction and  operation  of  simple  machines  and  apparatus 
(competitor  will  be  given  a  choice  of  questions  in  this  sub- 
ject); training  and  experience  (rated  on  application).  Appli- 
cants who  fail  to  indicate  in  their  applications  that  they  have 
had  at.  least  five  years*  practical  experience  in  mechanical  and 
electrical  engineering  will  not  be  admitted  to  this  examina- 
tion. Graduation  in  mechanical  or  electrical  engineering  will 
be  considered  as  equivalent   to  not  less  than  three  years  of 

this    period. 

American  Society  of  Hungarian  Engineers  and  Architects 
has  been  organized  by  a  number  of  Hungarian  engineers  and 
architects  pursuing  their  professions  in  this  country.  The  so- 
ciety bus  two  objects:  First — to  bring  in  closer  touch  engineers 
and  architects  of  Hungarian  extraction,  living  in  this  coun- 
try, and  to  give  moral  support  and  information  to  newcomers. 
Second— to  encourage  the  exchange  of  engineering,  technical 
and  industrial  information  between  the  technical  men  of 
Hungary  and  of  the  United  States  and  to  foster  technical  so- 
cieties, sciences  and  industries.  The  society  will  hold  monthly 
meetings  where  papers  will  be  read  and  discussed.  The 
membership  consists  of  mechanical,  electrical  and  civil  engi- 
ai  i  is,  chemists,  architects  and  draftsmen.  Following  are  the 
officers  of  the  new  society;  President,  A.  Henry  Pikler,  M.  E., 
engineer  in  charge  of  transformer  department  of  Crocker- 
Wheeler  Company,  Ampere,  N.  J.;  Vice-President,  Karoly  Z. 
Horvay,  architect,  chief  draftsman.  Building  Bureau  of  Board 
of  Education,  Brooklyn,  N.  Y.;  Secretary,  Zoltan  de  Nemeth, 
M.  lv.  New  York  Edison  Company;  Treasurer,  Sandor  Oester- 
reicher,  E.  E.,  New  York  Edison  Company;  Assistant  Secre- 
tary, Ernest  L.  Mandel.,  B,  S.  C.  E.,  Bureau  of  Commissioner 
of  Public  Works,  New  York  City.  The  society's  business  ad- 
dress is  Box  No.   L03,  New  York  City. 

A  telegraph  between  England  and  India  has  been  com- 
pleted, making  direct  communication  between  London  and  Cal- 
cutta. According  to  the  Electrical  Review,  the  [ndo-Euro- 
pean  Telegraph  Company's  line  from  London  passes  to 
Lowestoft,  then  by  submarine  cable  to  Germany,  through  Em- 
den  and  Berlin  to  Russia,  through  Warsaw,  Rowno,  and  Odessa 
to  Kertch,  where  the  company  has  three  submarine  cables 
across  the  straits;  thence  it  passes  through  Tiflis  and  Tabriz 
to  Teheran,  the  capita]  of  Persia,  which,  until  January  20th, 
1909,  was  the  terminus  of  the  Indo  Company's  circuit.  In  De- 
cember, 1902,  the  construction  of  a  new  line  from  Teheran  to 
Kurrachee  was  taken  in  hand,  and  has  been  completed,  making 
the  terminus  of  the  Indo  Company's  line  on  Indian  territory. 
The  new  line  increases  the  total  length  of  circuit  from  3.S00 
miles  to  5,374  miles.  This  extension  of  1.574  miles  has  en- 
tailed the  provision  of  three  additional  repeater  stations,  one 
at  Teheran,  another  at  Herman,  and  the  third  at  Panjur  in  Be- 
luchistan.  All  messages  between  England  and  India  passing 
over  this  route  will  be  received  direct  without  re-transmission, 
there  being  now  thirteen  automatic  repeaters  in  the  circuit. 
As  an  illustration  of  what  could  be  done  when  required,  vari- 
ous line  extensions  were  added  to  the  circuit  by  other  auto- 
matic repeaters,  and  direct  communication  was  thus  obtained 
al  a  speed  of  about  40  words  per  minute  with  Madras,  and 
later  with  Calcutta  and  Rangoon,  a  distance  of  7,700  miles,  the 
record. 
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When  we  handle  electricity  carelessly  we-  run  the 
1 1 - k  nf  fne  "i'  death.  Before  such  an  event  happens  it 
is  usually  called  a  hazard,  afterwards, 
Electrical  an   accident.     This  (rait  nf  courting 

Casualties  the    possibility    ol    loss   or    harm    for 

the  possibility  nf  benefit  is  even 
older  than  the  derivation  of  the  wind  hazard.  Four 
tin  iii-and  years  ago  the  ancient  Persians  "played 
craps"  with  "el  zar."  In  the  seventh  century  of  the 
present  era  the  Arabs  forced  their  language  and  cus- 
toms  mi  the  people  of  Spain  and  the  Spaniards  thus 
call  any  unexpected  happening  "azar,"  which  the 
French  have  converted  into  "hazard.'"  Like  the  game 
from  which  it  derives  its  name,  in  a  hazard  the  possi- 
bilities nf  gain  or  loss  are  nearly  equal. 

This  is  hardly  true  of  electrical  construction,  for 
the  advantages  of  electricity  are  far  greater  than  any 
possible  damage  which  may  result  from  its  use,  espec- 
ialh  when  such  damage  may  be  avoided  by  proper  pre- 
cautions. In  so  much  as  the  results  of  this  carelessness 
in  the  handling  nf  electricity  at  high  potential  can  be 
anticipated,  any  disastrous  consequences  should  be 
called  a  causuaiity  rather  than  an  accident,  which  is 
incalculable. 

But  enough  nf  this  pedantic  quibbling  over  words. 
Tii is  matter  is  a  serious  question  requiring  public 
attention  The  insurance  companies,  through  the 
Underwriters'  National  Electric  Association,  have 
prescribed  rules  and  regulations  minimizing  fire  from 
electrical  causes.  These  rules  are  enforced  by  exact- 
ing the  penalty  nf  higher  insurance  rate.  Such  mild- 
ness unfortunately  tines  not  characterize  the  penalty 
for  violation  nf  the  rule  not  to  come  in  contact  with 
current  carrying  devices. 

Analyzing  a  discussion  of  this  question  which  has 
recently  appeared  in  "Electrocraft,"  we  find  three  fac- 
tors that  contribute  to  the  life  hazard  of  electricity. 
First,  there  are  certain  dangerous  fixtures,  which  are 
under  the  ban  of  the  Code,  and  are  fast  being  elimina- 
ted. Second,  there  is  the  matter  of  the  proper  ground- 
ing of  transformer  secondaries  and  exposed  conductors. 
Lastly,  there  is  the  voltage  limit  allowable  in  places 
ordinarily  reached  by  the  public.  While  this  is  an 
economic  question  in  the  distribution  of  power  and 
light,  it  is  one  that  should  be  investigated. 

With  regard  to  the  responsibility  for  the  safe- 
guarding oi  the  public,  "what  is  everybody's  business 
seems  to  be  no  one's  business."  In  shifting  this  burden 
the  secretary  of  the  Underwriters'  National  Electrical 
Association  makes  the  apt  comparison  of  an  auto- 
mobile, whose  gasoline  is  subject  to  regulation  on 
account  of  the  fire  insurance,  but  whose  speed  limit  is 
purely  a  life  hazard,  and  therefore  beyond  his  domain. 
Reasonable  requirements  can  be  enforced  by  state  or 
municipal  authorities,  and  it  is  probably  to  them  that 
we  must  look  for  relief. 
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PERSONALS. 
G.   B.   Rice   has   been   appointed   chief   draftsman   for   the 
Pacific  Electric  Railway  at  Los  Angeles.  Cal. 

T.  E.  Bibbins.  of  the  General  Electric  Company,  left 
on  Tuesday  for  a  trip  of  a  week  or  ten  days  to  Sacramento 
and   Salt  Lake  City. 

Emerson  W.  Read  announces  the  removal  of  his  law 
offices  to  the  Thomas  Clunie  Building,  California  and  Mont- 
gomery streets,  San  Francisco. 

.Mr.  D.  D.  Schindler,  439  Thirty-seventh  street,  Oakland, 
Cal.,  has  been  appointed  representative  of  the  Anderson 
Porcelain  Company  of  East  Liverpool.  Ohio,  for  San  Francisco 
and  vicinity. 

C.  F.  Brady,  formerly  purchasing  agent  of  the  Pacific 
Electric  Railway  Company  at  Los  Angeles,  now  represents  a 
number  of  well-known  Eastern  manufacturers  in  Los  Angeles 
with  an  office  at  641  Pacific  Electric  Building. 

C.  W.  Scott,  manager  of  the  San  Francisco  office  of  the 
H.  YV.  Johns-Manville  Company,  has  returned  from  an  Eastern 
trip  during  which  he  visited  several  of  their  Eastern  houses, 
and  attended  the  conference  of  managers  which  was  held  in 
New  York. 

E.  K.  Pat'on.  western  manager  with  headquarters  at  Chi 
cago.  for  the  Bryant  Electric  Company,  and  the  Perkins  Elec- 
tric Switch  Manufacturing  Company,  of  Bridgeport,  Conn.,  will 
reach  San  Francisco  on  his  annual  Pacific  Coast  trip  on 
February  20th. 


WESTINGHOUSE    PATENT    LITIGATION. 

The  Westinghouse  Electric  and  .Manufacturing  Company 
recently  brought  suit  against  the  Bullock  Electric  Manufactur- 
ing Company  for  infringment  of  the  Tesla  polyphase  system 
and  of  the  Nolan  Spring  Ring  Armature.  With  regard  to  the 
former  Judge  Thomson  of  the  Fnited  States  Circuit  Court  for 
the  Southern  District  of  Ohio,  has  decided  that  infringement 
exists,  hut  with  regard  to  I  ho  latter  has  decided  that  there 
is  no  proof  of  infringement. 

In  the  Edgewise  Circuit  Breaker  case  brought  by  the 
Westinghouse  Electric  and  Manufacturing  Company  against  the 
Condit  Electrical  Manufacturing  Company,  the  United  States 
Circuit  Court  ot  Appeals  upholds  the  validity  of  the  Wright 
and  Aalborg  impn  vemeiit  in  automatic  circuit  breakers  and 
sustains   the   claim   of   infringement. 


PROGRAMME      ELECTRIC      VEHICLE     CONVENTION, 
St.   Francis    Hotel,   San   Francisco, 

FRIDAY,    FEBRUARY    19TH. 

10:30   A.  M. — Welcome  to  Delegates  and  Opening  Address. 

R.     B.     DAGGETT, 

Manager     San     Francisco     Office     Electric     Storagi 

Battery   Company. 

11   00   A.   M. — "The   Mercury    Arc    Rectifier." 

R.     M.     ALVORD, 
General    Electric    Company,    San    Francisco. 

1:00   P.   M. — "Vehicle    Batterii 

GEi  IRGE    R     Ml   RPHY, 
Engineer    Electric    Storage    Battery    Company. 

3:30   P.   M. — "Relation     of     Central     .Station     Companies     to     the 
Automobile    Business." 

MR.    FRED    T.    K1TT, 
Sai  ramento. 

5:00   P.   M. — "The    Electric    Vehicle    Motor." 

.1      T      DEREMER, 
Westinghouse     Electric    and    Manufacturing    Com- 
pany, Sa  n    i  'i  ancisco. 

SATURDAY      FEBRUARY     20TH. 

9:00   A.   M. — "The    Commercial     Electric     Vehicle." 

A.    C.     DOWNING, 

Manager    Electric   Automobile    Department,   Stude- 

baker   Brothers   Company,    Pacific   Coast. 

10:30   A.   M. — "Electric   Pleasure   Vehicles.' 

F.   W.   PFAFFMANN, 

Los,    Angeles, 

Representing  Rauch   &   Dang  of  Cleveland. 

11:30   A.   M. — "The   Electric   Garage." 

S     P.   REED, 
Reed   Electric   Laboratory,  San  Jose,  Cal. 
I  iJM  ussions  will  follow  all  papers  and  a  general  discussion 
will  follow  the  presentation  of  tin    last  paper  on  Saturday. 


LOS  ANGELES  SECTION  A.  I.  E.  E. 
Los  Angeles  Section  of  the  American  Institute  of  Electri 
cal  Engineers  met  at  the  University  of  Southern  California 
"on  Tuesday,  Febrnarj  16,  1909,  at  8  p.  m.  A  paper  on  "Lim- 
itations in  Hydro-Electric  Transmission,''  was  read  by  R.  T. 
C.   Wood. 


SAN  FRANCISCO  SECTION  A.  I.  E.  E. 
A  meeting  of  the  San  Francisco  Section  of  the  American 
Institute  of  Electrical  Engineers  will  be  held  on  Friday,  Feb- 
ruary 26,  1909,  at  8  p.  m.  Mr.  S.  B.  McLenagan.  general  man- 
ager of  the  General  California  Trac  ion  Company,  of  Stockton, 
will  read  a  paper  descriptive  of  their  new  1,200  volt  direct 
current  road,  the  only  one  in  the  world  employing  such  a  high 
line  voltage. 


TRADE    NOTES. 

The  Marshall  Electric  Company,  manufacturers  of  the 
well  known  Marshall  line  of  Sockets.  Switches,  Pipe  Ends  ami 
other  specialties  have  moved  from  their  former  location  in 
Boston  to  Hyde  Park,  Mass.,  when,  they  will  occupy  a  new 
and  modern  factorj    building  constructed  especially  for  them. 

The  Standard  Electrical  Construction  Company  have 
closed  a  contract  for  the  electrical  work  in  the  new  Thompson 
Cafe,  which  will  be  opened  between  the  first  and  fifteenth  of 
the  coming  April,  in  the  basement  of  the  Flood  Building, 
which  was  occupied  by  Tait's  restaurant  prior  to  the  San  Fran- 
cisco fire. 

B.  C.  Van  Emon,  oi  'be  Van  Emon  Elevator  Company, 
who  has  just  returned  from  a  trip  through  the  Northwest,  ad- 
vises that  while  he  was  in  Vancouver,  B.  C,  he  was  success- 
ful in  closing  a  contract  with  the  Dominion  Trust  Company 
for  the  entire  electrical  elevator  equipment  in  the  new  Im- 
perial Hotel  there.  The  amount  of  the  contract  is  in  the 
neighborhood  of  $25,000.  He  also  closed,  while  in  Vancouver, 
a  contract  for  one  passenger  and  two  freight  elevators  in  a 
business    block   now   under   construction   there. 


TRADE  CATALOGUES. 
Instruction  Pamphlet  No.  T5042.  from  the  Westinghouse 
Traction  Brake  Co.,  shows  the  construction  and  gives  direc- 
tions for  regulation  and  adjustment  and  installation  and  main- 
tenance of  electric  pump  governors  for  the  automatic  control 
of  motor-driven  air  compressors. 

The  now  bulletin  on  Alternating  Current  Switch  Boards 
recentlj  issued  by  the  F.  Bissell  Company,  of  Toledo,  Ohio. 
is  il. -voted  to  single,  two  and  three  phase  demands  in  gen- 
erator, feeder  and  totalizing  panels,  as  well  as  D.  C.  Exciter 
Panels.  This,  together  with  information  covering  instruments, 
switchboard  parts  and  appliances,  as  well  as  line  drawings  of 
all  standard  boards  and  photographs  of  notable  installations 
makes  it  of  value  to  the  electrical  trade. 

The  Garvin  Machine  Company,  Spring  and  Varick  streets. 
New  York  City,  are  distributing  their  edition  "D"  catalogue 
This  catalogue  is  printed  in  English,  German  and  French,  and 
illustrates  and  describes  their  line  of  Profiling  Machines,  both 
Wesson  ami  belt-driven,  No.  14  and  No.  15  Vertical  Spindle 
milling  machines,  Xo.  2  Lincoln  milling  machine;  five 
of  Duplex  milling  machines:  Xo.  ;l  Universal  cutter  and  tool 
grinder;  tapping  machines,  including  horizontal,  vertical  and 
automatic;   gang  drill   presses  and  duplex  drill  lathes. 
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911,439.  Contact  Plug  for  Electric  Irons,  Heating  Appli- 
ances, and  the  Like.  Richard  G.  Pheysey,  Ontario,  Cal.  In 
combination,  an  insulating  plug  having  recesses  and  holes 
funned  therein  and  also  slots  leading  from  said  recesses,  two 
spring    clips    each    formed    of    two    members    of    sheet    metal 


£- 


Q 


secured  together  so  as  to  inclose  one  end  of  the  lead  wires. 
said  clips  being  secured  within  the  holes  formed  in  the  plug 
and  extending  into  the  recesses  therein,  and  two  tongues  or 
binding  posts  secured  to  the  terminals  of  an  iron  and  adapted 
to  project  into  the  plug  and  between  the  spring  members  of 
each  of  the  clips,  as  specified. 

911,472.  Electric  Safety  Razor.  Luigi  Brunacci.  New 
York.  X.  Y.  A  safety  razor  having  a  handle,  a  bracket  at- 
tached to  the  end  of  said  handle  and  having  an  offset  upwardly 
projecting  head,  an  electric  motor  seated  on  said  bracket  and 
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having  a  shaft  extending  through  said  head,  a  substantially 
cylindrical  guard  attached  to  the  outer  side  of  said  head,  and 
a  rotarj    blade  holder  attached  to  said  shaft  within  said  guard. 

911,475.  Multiple  Lamp  Socket.  Leger  J.  Castonguay, 
Bridgeport,  Conn.,  assignor  to  The  Bryant  Electric  Company, 
Bridgeport.  Conn.     A  multiple  socket  cluster  having  a  series 


units,  each  unit  with   its  axis  inclined  but  with  its 
larallel  to  the  axis  of  the  cluster  for  the 
purpose  described. 

911,139.       Electrically-Actuated     Hair    and    Wool     Clipper. 

Hugo    Luense.    Chicago,    111.      In    a    device    of    the    character 

described,   the   combination    of    upper   and   lower   motor    pole 

\tending  between  said  pole  plates  at  each  end 

of,    field    windings    surrounding    said    cores    and    openly 


exposed  as  to  their  outer  sides,  an  armature  interposed  be- 
tween said  windings  and  pole  plates,  a  hollow  frame  member 
rigidly  secured  to  the  rear  edges  of  the  pole  plates,  an  arma- 
ture shaft  journal  opening  in  said  frame  member  receiving 
the  shaft  of  said  armature,  commutator  brushes  yieldingly 
mounted  to  extend  longitudinally  within  said  frame  member 
and  bearing  yieldingly  against  the  commutator  of  the  arma- 
ture, a  tubular  handle  rigidly  connected  with  the  rear  end  of 


said  frame  member,  a  second  hollow  frame  member  rigidly 
connected  with  the  front  edges  of  said  pole  plates,  an  arma- 
ture shaft  journal  opening  in  the  latter  frame  member,  a 
counter  shaft  bearing  formed  to  extend  through  the  front  end 
of  the  latter  frame  member,  intermeshing  gears  upon  the 
armature  shaft  and  counter  shaft,  respectively,  a  fixed  shear 
blade  rigid  with  said  second  hollow  frame  member,  a  reciproca- 
tory  shear  blade  movably  mounted  upon  said  fixed  blade,  and 
driving  connections  between  the  counter  shaft  and  movable 
blade. 

911.522.     Electric  Battery  Holder  and   Battery.     George  L. 

Patterson.   Xew   York.   N.   Y.     In  apparatus  of  the  character 

'  ribed,  a  holder,  devices  carried  thereby  arranged  to  make 

electrical  and  mechanical  connection  with  a  plurality  of  bat- 

i tries,    said    devices    including    two    sets    of    terminals,    both 
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terminals  of  one  set  being  electrically  connected  with  one  of 
the  terminals  of  a  second  set  when  no  battery  is  in  engage- 
ment with  the  first-mentioned  set.  and  a  circuit  closer  in  the 
first  -mentioned  set  adapted  to  be  operated  by  a  lateral  move- 
ment of  the  battery  when  the  latter  is  inserted  in  or  removed 
from  the  holder. 

911,055.      Mounting  for   Fuses.     John  J.  Lyng,  Xew  York, 
X.    Y.,   assignor   to   Western   Electric   Company.   Chicago,   111. 


s 
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A  fuse-mounting  comprising  a  tube  of  refractory  insulating 
material,  a  metal  cap  molded  upon  the  end  of  said  tube,  said 
head  having  a  screw  embedded  therein,  with  the  shank  of 
said  screw  projecting  through  said  head  to  receive  a  binding 
nut.  in  combination  with  a  fuse  wire  contained  within  said 
tube  and  having  its  end  embedded  in  the  material  of  said 
molded   head  and   thus   electrically  connected   to  said   screw. 
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A  NEW  LINE  OF  ALTERNATING  CURRENT  SELF- 
STARTERS. 
A  new  line  of  self-starters  designed  for  use  with  alternating 
current  motors  has  recently  been  placed  on  the  market  by  The 
Cutler-Hammer  Manufacturing  Company,  of  Milwaukee.  These 
include  self-starters  for  use  with  single,  two  or  three  phase 
motors  which  may  be  thrown  directly  across  the  line  to  start 
two  types  of  self-starters  for  squirrel  cage  motors  and  two 
for  slip  ring  motors.  In  addition  to  these  five  types  of  self- 
starters  the  same  company  has  brought  out  a  line  of  two-pole  and 
three-pole  float  switches. 

The  float  switch  is  used  in  connection  with  a  copper  float, 
chain  and  weight  for  automatically  starting  and  stopping  motors, 
operating  pumps  on  open  tank  systems.  By  adjusting  two  but- 
tons on  the  chain  passing  through  an  eye  in  the  arm  of  the 
float  switch,  this  arm  will  be  moved  up  or  down  whenever  the 


Fig-.    1.      Cutler-Hammer    Self-Starter    for   '1 
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water  in  the  tank  reaches  a  predetermined  high  or  low  level, 
thus  opening  or  closing  the  circuit  to  the  solenoid  of  the  self- 
starter  which  in  turn  operates  to  stop  or  start  the  motor. 

The  self  starter,  illustrated  in  Fig.  1.  standard  in  sizes  from 
1  to  IS  h.  p.,  Inn  can  be  used  only  with  single,  two  or  three 
phase  motors  which  can  be  thrown  directly  across  the  line 
to  start.  It  can  be  used  in  connection  with  a  float  switch  and 
copper  float  on  open  tank  systems  and  by  substituting  a  pressure 
regulator  for  the  float  switch  it  can  also  be  employed  for  auto- 
matically starting  and  stopping  motors  operating  on  compression 
systems. 

It  finds  a  further  application  in  the  vacuum  air  cleaning 
systems  which  are  now  being  so  widely  installed  in  hotels,  apart- 
ment houses  and  office  buildings.  In  such  cases,  the  motor,  self 
starter  and  vacuum  pump  are  usually  installed  in  the  base- 
ment and  a  snap  switch  or  push  button  for  starting  and  stop- 
ping the  motor  is  placed  on  each  floor,  or  ill  each  room,  if  desired, 
these  being  connected  to  the  solenoid  of  the  self-starter  by  small 
pilot  wires,  the  heavy  wiring  being  again  reduced  to  a  mini- 
mum as  in  the  case  of  self-starters  used  in  connection  with 
pumps. 


The  self-starter  shown  in  Fig.  2  reduces  the  starting  cur- 
rent by  inserting  resistance  in  the  primary  circuit  of  the  motor. 
Where  it  is  desirable  to  still  further  reduce  the  starting  cur- 
rent, a  potential  type  of  self-starter  should  be  used.  Squirrel 
cage  motors  are  not  well  adapted  for  starting  under  heavy  loads, 
hence  the  self-starters  above  described  should  be  used  only  where 
the  starting  duty  is  light.  They  are  w-ell  adapted  for  starting 
line  shafts,  ventilating  fans  or  centrifugal  pumps,  but  are  not 
suitable  for  use  with  reciprocating  pumps  or  machinery  starting 
under  load. 

As  stated  above,  the  self-starter  illustrated  in  Fig.  1,  can 
be  used  only  in  connection  with  alternating  current  motors 
which  can  be  thrown  directly  across  the  line  to  start.  The 
leading  power  stations  of  the  country  limit  the  size  of  the 
squirrel  cage  motors  which  they  will  permit  to  be  thrown 
directly  across  the  line  to  5  to  7%  h.  p.  If  larger  motors  are  in- 
stalled it  is  necessary  to  reduce  the  starting  current  taken  by 
the  motor  so  as  to  avoid  causing  violent  line  disturbances. 
In  such  cases  the  self-starter  illustrated  in  Fig.  2  should  be  used. 


Fig.   2.      Cutler-Hammer    Self-Starter    for    Squirrel-Cage    Motors. 

The  slip  ring  type  of  motor  i-  much  better  suited  for  heavy 
starting  duty  than  the  squirrel  cage  motor,  its  starting  char- 
acteristics being  similar  to  that  of  a  direct  current  shunt  wound 
motor  in  cases  where  the  starting  torque  does  not  exceed  A'  I 
per  cent  of  the  normal  torque.  In  other  words,  a  line  current  of 
150  per  cent  env-  ,i  -tarting  torque  of  lSl  per  cent  which  is 
usually  sufficient  to  -tart  an  average  load  Where  it  is  desir- 
able, therefore,  to  reduce  the  starting  current  taken  by  the 
motor  to  the  lowest  possible  amount  a  slip  ring  type  of 
motor  should  be  used. 


THE    WESTINGHOUSE-LEBLANC    CONDENSER. 

The  American  adaptation  of  the  type  of  condenser  which  has 
bei  i,    so    favorably   received   in   Europe,   is   meeting   with   sui 
in  this  country.     A  number  of  contracts  have  been  closed  during 
the    summer    for    equipments,    most    of    which    are    in    connection 
with    new   turbine   equipment. 

The  Narragansett  Electric  Light  Company,  Providence.  R. 
I.  is  installing  two  unit-,  7000  h.  p..  in  connection  with  new 
turbine    equipment. 

The  B.  F.  Goodrich  Rubber  Company,  Akron.  Ohio,  have 
ordered  one  unit  in  connection  with  a  new  turbine  for  their  cen- 
tial  power  plant.  This  company  was  among  the  pioneers  in 
the  use  of  the  Westinghouse  turbine,  and  heretofore  most  of 
their  experience  has  been  with  the  surface  type  condenser. 

The   Coronet    Phosphate    Company.     Plant    City,   Fla..   have 
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ordered  three  units  for  use  also  in  connection  with  turbines,  and 
the  Portland  Cemenl  Company,  Trinidad,  Colo.,  one  unit.     I 
w  ise  the  City  of  Logansport,  tnd.,  and  the  Bristol,   renn.,  Gas  and 
Electric   Company. 

Other    equipments   are   being    built    for    the   Jersej    Central 
Traction  Company,  t lie  Washington  and   Mi.  Vernon  Railway,  in 
connection  with  their  new  turbine  plant,  and  the  Cleveland*] 
trie  Company,  which  equipment  is  about   to  go  in  service. 

The    Westinghouse-Leblanc    condenser    possesses    many    ad- 
ges  in  the  waj  of  compactness,  and  particularly  in  the  abil- 
ity   to    maintain    high    vacuum    with    limited    supplj    ol    cooling 
water.     I  pon  repe?*ed  tests  it   has  been  able   to  operate  within, 
from    one    to    five    degrees    difl  between    the    temperature 

corresponding    :■  thaust    -team    and    that    of    the    cooling 

water  discharge,     This  represents  an  efficiency  of  the  condi 

1  esults  are  obtained  bj    an  unusually  ef- 

ficient method  of  handling  the  entrained  air  and  are  particularly 
effective  in  cases  of  high  cooling  water  temperature,  80  to  85  de- 

Thej  also  greatly  favor  the  employment  of  cooling  to 
in  connection   with   the   condensing   plant,   reducing    the   quantity 
of  water   to  be   pumped   and   increasing   the   effectiveness  of  the 
cooling   lower   surface  bj    delivering   water  to  the  tower  at   the 
highest    possible    temperature. 


NEW    DUNCAN    METERS. 
\  new   Duncan  Direct  Current   Integrating  Wattmeter,  hi 
type,  m.. del   E,  l-  now  being  put  on  the  market  by  the  Duncan 
Electric    Manufacturing    Company       The   accompanying   illustra- 
tion, from  which  it  will  be  seen  that   its  design  is  very  much  up 
to  date  and  in  strict  accordance  with  modern  requirements. 


Duncan    Direct    Current    Integrating    Wattmeter. 

The  back  portion,  as  well  as  the  lower  shelf  or  magnet  sup- 
made    from    sheet    brass    formed    up    into    shape    under 
enorm  sure,    so    that    they    present   a    degree   of    strength 

and    rigidity    that     surpasses     the    eastings    used    on    the    older 
besides  reducing  the  total  weight  of  the  meter.     Mounted 
the   lower   magnet    support   or   shelf   is   a   well    proportioned 
which   is   also   pressed   up    from   sheet   brass,  and   to   which 
.1    the    series     field    coils,    compensating    coil,    upper 
and   compensating    switch,   thereby   enabling   all 
tents   to  be  combined  on  one  support. 
The  new  binding  posts  are  so  constructed  and   fastened  into 
I   they  are  not  only  dust  proof  but  abso- 
proof.       I  he   registering   train   has   four  circles  of  large 
dimension,  so  thai   the)   can  be  read  with  much  ease  at  a  consid- 
ir   wheels   and    pinions    are   cut   by   auto- 


matic machinery,  which  renders  the  p — iblity  of  their  binding 
..i    sticking   vcr\    remote. 

'I  he     multipoint      switch     method     of     compensating      for 

friction  and  vibration  is  maintained  throughout  the  entire 
line  of  these  instruments,  and  no  change  has  been  made 
in  it  by  virtue  of  its  giving  such  universal  satisfaction,  and  which 
all    meter   experts    pronounce   as   being    the   most    reliable    that    has 

yet  been  used.  I.,  secure  am  degree  of  compensation  simply 
involves  the  movements  of  the  compensating  switch   lever  over 

■  mon  contacts,  and  when  the  proper  am. .tint  has  been  ob- 
tained, it  is  impossible  to  bring  about  any  change  through 
rough    handling,   as    is   usually    the   case    where    such   compensation 

ecured  through  bodil)  adjustment  of  the  compensating 
c.  iil. 

The   cover   is   dust,   moisture   and    insect    proof  and    1-    held    in 

position   in  a   new   and   novel  manner  b\    the   use  of   wing   h 

screws  which  are  s, ,  fastened  upon  the  inside  that  it  i-  impossible 

hem   P.  drop  out   and  become   lost    when   the  cover   l-   turned 

down.      Ibis   feature   will  be  appreciated  by   linemen   who 

have  always  objected  to  the  ..Id  method  ,.f  fastening  tin   covers, 

by  having  to  come  down  off  the  ladder  to  look  for  a  screw  or 
wing    nut    which    they    dropped. 

The  method  of  sealing  is  also  new.  and  is  an  absolute  guar- 
antee against   tampering  by  unauthorized   individuals. 

The  accuracy  of  this  new  instrument  surpasses  anything 
ii.  w  on  tin-  market,  and  is  due  to  its  verj  high  turning  moment, 
the  smallest  size  having  a  torque  of  not  less  than  200  mili- 
meter  grams,  or  nearly  25'.  greater  than  any  other  now'  in 
use.  The  larger  meters  have,  of  course,  a  greater  torque  and  in 
some  of  these  sizes   it   is  as  high  as  600  millimeter  gram-. 

The  quality  of  the  steel  employed  to  make  the  perma- 
nent magnets  i-  the  same  as  has  been  Used  by  this  company  for 
and  is  known  as  the  "Remv  brand."  It  is  a  special 
steel  of  exceptionally  high  retentivity  and  permanence  and  is  rec- 
ognized as  being  superior  to  all  others  for  these  two  qualifica- 
tions. In  order  to  make  these  magnets  as  permanent  as  possible, 
they  tire  put  through  a  process  of  artificial  aging  which  enables 
them  to  maintain  a  uniform  strength  for  an  indefinite  period,  so 
that  the  accuracy  of  the  meter  is  never  changed  unless  through 
-.■me  other  cause,  such  as  the  accidental  breaking  of  a  sap- 
phire jewel  or  the  like. 

For  the  110  volt  sizes,  the  resistance  unit  is  of  the  cartridge 
type.  It  is  4  inches  long  and  1  inch  in  diameter,  and  is  slipped 
into  the  meter  in  the  same  manner  as  you  would  a  cartridge 
fuse  into  a  fuse  block,  which  renders  its  removal  or  insertion  a 
matter  of  a  few  seconds  and  is  a  wonderful  improvement  over 
other  methods  and  forms  still  employed.  This  resistance  unit 
is  imbedded  within  a  tire  proof  composition,  so  that  the  matter  of 
lemg  troubled  with  burned  out  resistances  is  at  an  end  as  far 
as  the  new    Duncan   Meter   is  concerned. 

The  other  patented  features  which  have  made  the  Duncan 
product  so  popular  are  still  retained,  such  as  the  visual  bear- 
ing, which  permits  the  insertion  and  removal  of  the  detachable 
spindle  point  also  examining  and  oiling  of  the  bearing;  the 
threadless  jewel  post  which  has  put  an  end  to  the  threaded  type 
that   causes   so   much   trouble  by   binding   in   the  threads. 

The  old  form  of  armature  is  also  maintained,  by  virtue  of 
its  having  proved  itself  to  be  much  better  than  any  that  has 
yet  been  tried.  It  is  very  easy  to  repair;  it  is  mounted  upon 
a  light  framework  ;  and  is  wound  with  8000  turns  of  Xo.  40  B.  & 
S.  gauge  electrolytic  copper  wire  insulated  with-  Italian  Tram 
Silk. 

The  brushes  are  of  the  direct  tension  type  which  have 
demonstrated  for  themselves  that  it  is  the  only  safe  and  practi- 
cal way  to  avoid  sparking,  particularly  when  the  meter  is  in- 
stalled   in    places    where    there    is    vibration. 

To  facilitate  the  work  of  testing,  each  meter  is  now  marked 
with  the  exact  number  of  watts  that  is  required  to  make 
one  revolution  per  minute,  so  that  anyone  undertaking  to  test 
the  meter  will  know  the  watts  required  without  having  to 
figure   it   out   from  a   constant. 

The  Duncan  Company  has  also  put  upon  the  market  a   full 
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NEW    DALE    CLUSTER   AND   SHADE    HOLDER. 

Illustrated  herewith  i-  a  new  cluster  and  shade  holder  made 
by  the  Dale  Company.     It  emb  iiious   ideas,  be- 

ing made  in  two  parts,  the  detachable  base  and  the  cluster  bod} 
A  simple  pull  detaches  and  a  push  securely  lucks  it;  no  twisting 
or  turning,  no  chance  for  the  cluster  to  unscrew  from  stem.  All 
parts  are  completely  insulated  with  the  best  quality  porcelain; 
no  fibre  insulation  used.  Cluster  can  be  used  for  either  in  tde 
or   outside    work. 

The  bod}   or  shade  ma}   be  readily  removed  without  disturb- 
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line   of   astatic    switchboard   meters.      The   series    field   coils   are 
rranged   that    they   oppose   each   other,   and    within    them    is 
placed    a    four    pole    armature    with    the    brushes    set    upon    the 
commutator    at    an    angle   of   90°. 

The  tests  which  have  been  going  on  for  some  time  have 
proven,  beyond  the  possibility  of  a  doubt,  that  this  type  over- 
ci  imes  to  a  great  degree  the  influence  of  external  fields.  By  bring- 
ing bus  bars  as  close  to  the  meter  as  its  mechanism  will  per- 
mit the  errors  introduced  thereby  are  scarcely  perceptible  and  do 
not  exceed  2' ,  . 

This  new  idea  of  the  Duncan  Company  as  applied  to  their 
meter--  is  also  being  carried  out  in  the  larger  sizes  of  their 
house  type  meters,  inasmuch  as  there  has  been  a  complain!  for 
years,  from  central  stations  regarding  the  detrimental  influence 
which  nearby  conductors  have  on  their  accuracy. 


i  mnections. 


his  cluster  is  made  for  from  2  to  7 


A  NEW  IDEA  IN  DESK  LAMPS. 
Proper  illumination  of  desks  is  a  problem  which  has  never 
been  satisfactorily  solved.  Mos1  ol  thi  lamps  used  for  this  pur- 
pose today  consist  of  an  ordinary  incandescent  bulb  lamp  placed 
in  a  small  reflector,  which  throws  nearly  all  of  the  light  on  one 
section  of  the  desk  and  leaves  tin-  balance  of  the  desk  insuffi- 
ciently lighted. 


Fig.  1. 

The  nearest  thing  to  perfection  in  this  line  is  a  new  line  oi 
desk  lamps  recently  placed  on  the  market  by  the  H.  W.  Johns- 
Manville  Company,  New  York,  known  as  "Linolite"  Desk  Lamps. 
Several  of  these  are   shown  by   illustrations   herewith. 

While  the  design  of  these  lamps  is  somewhat  different  from 
others  now  on  the  market,  their  novel  feature  i~  in  the  lamp. 
Instead  of  the  ordinary  bulb  lamp  generally  used,  the  tubular 
Linolite    lamp,    here    shown,    is   employed. 


mg  any  wire 
lights 

One  of  the  distinct  advantages  of  the   Dale  new  cluster  is  the 
fact   that  the  detachable  bases  may  lie  wired  up  and  when  the  me- 
chanics an-  out  of  the  building  the  cluster  body,  shades,  etc., 
then  he  installed 


dale:  detachable  cluster 


.,/ 


This 
ters  and. 
a    larger 


Fig.  2. 

tubular  Linolite  lamp  is  12  inches  long  between  cen- 
therefore,  distributes  the  light  more  evenly  and  over 
area  of  the  desk  than  bulb  lamps.  Its  filament  is 
stretched  out  straight  from  end  to  end  and  lies  throughout  within 
the  focus  of  the  reflector.  As  the  filament  of  a  lamp  throws  its 
greatest  light  at  right  angles  to  its  axis,  tins  Linolite  lamp  nat- 
urally gives  more  useful  light  than  bulb  lamps,  whose  filament 
cannot  lie  in  the  focus  of  a  reflector  on  account  of  being  coiled. 
These  lamps  are  made  in  burnished  (old!  brass  finish,  oxidized 
copper  finish  and  gun  metal  finish,  and  present  a  very  hand- 
some appearance. 


TURBINE    EXPERIENCE. 

A  300  k.  w.  Westinghouse  turbine  unit  has  been  in  opera- 
tion at  the  Burlington  Municipal  Electric  Light  plant.  Burling- 
ton, Vt.,  since  19(6.  A  recent  report  from  this  plant  states  of- 
ficially that  the  total  expense  for  repairs  up  to  the  present  time, 
has  been  $1.83.  Since  its  installation,  this  turbine  has  run 
nearly  ever}  night,  and.  it  is  stated,  "has  proven  vcr\  economi- 
cal in  the  consumption  of  steam,  and  the  uniformity  of  speed  is 
rcmarkabh  good  In  fact,  we  do  not  know  how  n  could  be 
more   satisfactory" 


The  first  electric  railway  in  Warsaw,  Russia,  was  put  ill 
service  in  April.  19pS,  and  will  lie  managed  by  a  syndicate 
which  has  a  contract  with  the  city  until  1922.  The  company 
operates  304  cars  and  charges  3.6  cents  for  first-class  passen- 
gers and  2.5  for  second-class.  The  daily  hours  of  labor  for 
employees  are  from  7  a.  in.  to  11:30  p.  in.  for  which  motor- 
men  receive  62  cents  to  67  cents  and  conductors  are  paid 
02  cents  to  83  cents. 


SAX  FRANCISCO,  CAL—  The  specifications  for  the 
13,000  tons  of  cast  iron  pipe  needed  for  *he  auxilliary  fire 
protection  system  in  this  city  were  formally  approved  last 
week  by  'the  Board  of  Public  Works,  and  bids  called  to  be 
opened  March  10  on  the  $1,200,000  job. 


Compulsory  wireless  telegraph  equipment  on  ocean  go- 
ing vessels  as  recommended  by  President  Roosevelt  in  a  re- 
cent message  to  Congress  is  provided  in  a  bill  just  passed  by 
the  House  of  Representatives. 


lis 
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APPROVED  ELECTRICAL  DEVICES 


ATTACHMENT  PLUG,  FUSELESS. 

"G.  E."  Separable  Cap  types.  6  A.  125  V.,  ::  A.  250  V. 
Porcelain.  Cat.  No.  12456.  Composition  Edison  type,  Car. 
No.  58729,  :.st::o.  Cord  Connector  type.  Cat.  No.  59071.  Ap- 
proved Jan.  20,  1909.     .Manufactured  by 

General    Electric  Co.,  Schenectady,   N.   Y. 

CABINETS. 

"Lang"  Standard  Metal  Panelboard  Cabinets  and  Sheet 
Steel  Entrance  Boxes.  Approved  Dec.  28,  L908  .Manufac- 
tured by 

Lang  Electric  Co.,  116  N.  Lincoln  St.,  Chicago,  III. 

CONDUIT  BOXES,  FLOOR  OUTLET. 

"G.   E.,"  "P.   R."     Adjustable"  and  "Adjustable  self-level- 
ing"    types   water-tight    floor  outlet   boxes.     Cat.   Xos.    TLIT". 
76459.  76460,  75940.     Approved  Jan.  IS,  1909.     Manufactured  by 
General  Electric  Co.,  Schenectady,  N.  Y. 

CONDUIT  OUTLET  PLATES. 

"Fancleve"  cast   iron  outlet  plates.     Cat.   Xos.   603    i 5 

inclusive  for  knob  and  tube  work.  Cat.  Xos.  Tee  and  701  for 
armored  cable.  Cat.  Xos  1T1  to  IT.",  and  L6i  to  L65  inclusive 
for  use  with  canopies  of  lixtitres  where  supply  wires  are  in 
wooden  moulding.  Cat.  Xos.  56]  to  565  inclusive  for  use  with 
rigid  conduit.  Approved  Jan.  is.  L909.  Manufactured  by 
J.   L.   Gleason,  Jamaica    Plain,   Mass. 

GROUND  CLAMPS. 

"Perma-Effect."     A    single    strip   o  ipper, 

having  the  ends  secured  bj  a  single  boll  and  provided  with 
lug  for  soldered  connec  ion    i  I   wire.     Size  for  %  to  3 

inch  pipe.     Approved  Jan.  23,  1909.     Manufactured  by 

H.  T.  Paiste  Co..  32d  and  Arch  Sts.,  Philadelphia,  Pa. 

HEATERS. 

"Pacific"  Pressing  Irons.     Domestic  patterns  3  to  12  lbs., 
Cor   circuits   of  not    ovei    250    volts.      Irons   equipped    witl 
proved   plugs   and   cord.     These  irons   have    verj    heavj    cast 
iron  and   pressed  steel  extensions  at    b;  amis 

when  device  is  not  in  use.  It  should  be  noted  that  as  yet  no 
adequate  means  have  been  brought  forward  for  eliminating 
certain  hazards  incident  to  the  use  of  electric  pressing  irons 
and  records  show  that  such  devices  left  with  the  current  "on" 
are  causing  comparatively  frequent  losses.  The  general  de- 
sign and  workmanship  shown  in  the  construction  of  these 
Pacific  irons  and  accompanying  stands  were  approved  Dec. 
28,   1908.     Manufactured  by 

Pacific  Electric  Heating  Co.,  Ontario,  Cal. 

RECEPTACLES,    MINIATURE. 

"G  E."  Miniature  and  Candelabra  porcelain  base  recep- 
tacles, lA  A  .  125  V.  Cat.  No.  9445.  Miniature,  cleat  type. 
Cat.  No.  9446,  Candelebra,  cleat  type.  Cat.  No.  60103.  Can- 
delebra  Sign  receptacle.  Approved  Jan.  18,  1909.  Manufac- 
tured by 

General    Electric  Co.,  Schenectady,   N.   Y. 

RECEPTACLES,    STANDARD. 

"Hubbell"    Wall    Sockets,    pull    type,    50    C.    P.    250    volts, 

:>>-.     ;: I,    35028,   and   angle   base   35021.     Also   ceiling 

socket  Car.  No.  35032.  Approved  Dec.  28,  1908.  Manufac- 
tured by 

Harvey    Hubbell,    Inc,   35-37   Organ    St.. 
Bridgeport,   Conn. 


RECEPTACLES,    STANDARD. 

"Tregoning"  receptacles,  3  amp.,  250  volts.  Cleat  type. 
Cat.  No.  303,  Sign.  Cat,  Nos.  300,  301  and  302.  Approved  Jan. 
4,  1909.     Manufactured  by 

Tregoning    Electric    Mfg.   Co.,   224    High   St., 
Cleveland,  Ohio. 

ROSETTES,  FUSELESS. 

"C.  E.  M.  Co."  concealed  type  single  piece  rosette,  3  amp., 
250  volts.    Approved  Dec.  2s.  1908.     Manufactured  by 

Conn.  Electric  Mfg.  Co.,  Riverside  Ave.,  Bantam,  Conn. 

SIGN-MACHINES. 

"Carbon-Break"  type.  15,  30,  15  and  60  amp.  per  switch 
for  110-220  and  220-440  volts  circuits.  "Series-Carbon"  type, 
500  to  200  amperes  for  600  volt  grounded  circuits.  Approved 
Jan.   30,   19n;..     Manufactured   by 

Reynolds   Dull    Flasher  Co.,  152   Fifth   Ave., 
New   York    City,    N.    Y. 

SIGN-MACHINES. 

'Chaser,"  "Script"  or  "Lightning''   type.     Current  rating 

2  amperes  per  circuit;  for  125  volts  only.  "Flag'  type,  cur- 
ri  nt  rating,  '■'•  amperes  per  circuit,  for  125-250  volts  Approved 
Jan.  29,   L909.     Manufactured  by 

Reynolds   Dull    Flasher  Co.,   152   Fifth   Ave., 
New   York    City,    N.    Y. 

SOCKETS,   STANDARD. 

Brass  shell  sockets,  key  50  e.  p.,  250  v.,  keyless  3  a.,  250  v. 
Cat.   Nos.  60504-7  and  60510-11    with  mica  disks  tinder  Edison 
shell.     Approved  Jan.  30,  1909.     Manufactured  by 
Marshall    Electric  Co.,   Boston,   Mass. 

SOCKETS,   WEATHERPROOF. 

C.  E.  M.  Co.,  all  porcelain  pendant  type,  3  a..  250  v.    Cat. 
1366      Approved  Jan.  15,  1909.    Manufactured  by 
Connecticut  Electric  Mfg.  Co.,  Bantam,  Conn. 

SWITCHES,  SURFACE   SNAP. 

"G.  E."  with  or  without  indicator,  closed  or  slotted  bases. 
Single  pole,  3  a„  250  v.;   5  a.,  125  v.:   Cat.  Xos.  59873-74,  60294- 

Single  pole,  5  a.,  250  v  ;  10  a.,  125  v.:  Cat.  Xos.  60447-50. 
Double  pole.  5  a..  250  v.:  10  a..  250  v.;  Cat.  Xos.  60950-53. 
Three-way,  1  a.,  250  v.:   Cat.  Xos.  60451-54,  60296      Three-way, 

3  a  .  250  v.;  10  a..  125  v.:  Cat.  No.  60955.  Three-way,  5  a.,  250 
v.;  10  a.,  125  v.;  Cat.  Xos.  60455-56.  Four-way,  2  a..  250  v.; 
5  a..  125  v.:  Cat.  Xos.  60458-59.  Two-circuit,  2  a.,  250  v.;  5  a.. 
125  v.;  Cat.  Nos.  60460-63.  Three-circuit,  2  a.,  250  v.;  5  a.,  125 
v.;  Cat.  Nos.  60464-67.  Manufactured  by  General  Electrical 
Co.,   Schenectady.  N.   Y. 

SWITCHES,  SURFACE  SNAP. 

"Perkins"  three-pole  snap  switches  with  Vulcabeston  com- 
mutators,  15  amp.,   125-25o  volts.     Cat.   Nos.   2025,   2026,   2045, 
2046.     Approved  Dec.  23.  1908.     Manufactured  by- 
Perkins   Electric  Switch   Mfg.  Co.,   Bridgeport,  Conn. 

TRANSFORMERS. 

Bell  Ringing  Generator.  A  transformer  with  primary  de- 
signed for  connection  to  a  110  volt  A.  C.  lighting  circuit. 
Secondary  coil  with  taps  furnishing  voltages  of  6,  12  or  18 
volts.     Approved  Jan.  IS,  1909.     Manufactured  by 

Connecticut  Telephone  &  Electric  Co.,  Meriden,  Conn. 
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FINANCIAL. 
CHICO,    CAL.— The    report    of    the    Chico    Water    Supply 
Company  shows  a  profit  of  $2,000  last  year  on  an  investmeni 
of  $155,456. 

COLUSA,  CAL.— The  Colusa  County  Telephone  Company- 
has  bought  the  system  of  the  Pacific  Telephone  and  Telegraph 
Company  in  Colusa  county,  the  price  paid  being  $15,000.  The 
company  now  has  entire  control  of  the  Colusa  county  lines 
and  the  long  distance  business  will  be  handled  over  the  Sun- 
set lines,  a  royalty  being  paid  for  all  long-distance  switches. 
Work  has  commenced  on  the  combining  of  the  two  lines  and 
important  improvements  are   being   made. 

EUREKA,  Cal— Superintendent  M.  M.  Martin  of  the  Hum- 
boldt Transit  Company,  has  issui  d  his  semi-annual  report  of 
the  receipts  of  the  street  railroad  system  for  the  six  months 
ending  last  December.  The  total  receipts  for  the  last  half 
year,  are  given  as  $42,660.50.  The  city's  share,  based  on  the 
ratio  of  3%  per  cent  of  the  gross  is  $1,493.  By  months  the 
receipts  are  given  as  follows:  July.  $7,909.90;  August.  $7,254.90; 
September,  $7,369.30;  October.  $6,566.65;  November,  $6,385.25; 
December,  $7,174.50.  These  figures  show  quite  an  increase 
over  the  receipts  for  the  first  six  months  of  190S,  the  receipts 
for  that  period  being  reported  as  $40,557.85,  while  a  decided 
loss  is  shown  as  compared  with  the  last  six  months  of  1907, 
there  being  $45,152.85  taken  in  dining  those  six  months. 

SANTA  ROSA,  CAL.— The  Santa  Rosa  Water  Companj 
has  issued  a  statement  of  receipts  and  expenses  for  the  period 
since  it  began  business.  The  revenues  from  all  sources,  for 
the  year  just  closed,  were  $12,831.07,  of  which  $12,262.52  was 
for  water  rents  and  $568.55  for  service  and  connections.  The 
net  earnings  for  the  year  were  $3,989.62,  and  the  expenditures 
were  divided  as  follows:  Renewals,  repairing  and  street 
work  lincluding  materials),  $2,314.50;  rents  and  miscellane- 
ous office  expenses,  $905.74;  sundries,  $310.38.  The  gross  re- 
ceipts since  the  commencement  of  business  to  January  1, 
1908,  were  $359,518.10.  The  construction  account  to  January 
1,  1908,  totaled  $186,602.75,  and  for  the  past  year  $210,  which 
makes  a  grand  total  of  $186,812.75. 

OAKLAND,  CAL.— President  Louis  Titus,  of  the  People's 
Water  Company  announced  in  a  statement  las;  week  that 
beginning  with  the  new  fiscal  year  the  people  of  Oakland 
would  be  granted  a  reduction  of  five  per  cent  in  water  rates. 
The  lowering  of  the  rates  is  pan  of  an  agreement  of  the 
water  company  to  grant  a  yearly  reduction  until  the  rates 
reach  the  figures  which  prevailed  during  the  Dornin  Council. 
29  per  cent  less  than  the  rate  of  last  year.  Because  the  rev- 
enue derived  from  the  city  last   year  had  fallen  $30,( short 

of  the  expected  returns,  the  company  could  not  see  is  way- 
clear  to  grant  a  greater  reduction.  I  i  ati  1  th  i 
reach  the  Dornin  rate  will  require  an  annual  five  per  cent 
reduction  for  five  years.  The  ne'  revenue  for  the  Oakland  di- 
vision during  the  year  was  $529,000.  On  this  figure  the  rate 
charged  was  16  cents  per  1,000  gallons. 

SAX  FRANCISCO,  CAL.— Manager  E.  C.  Bradley,  of  the 
Pacific  Telephone  and  Telegraph  Company,  has  stared  before 
the  Board  of  Supervisors  that  the  valuation  of  the  company's 
plant  is  $7,218,269.82.  This  valuation  includes  a  $450,000 
franchise.  The  net  earnings  were  $547,1S2.03,  or  a  trifle  ovi 
8  per  cent  on  the  valuation,  excluding  the  franchise  allowance. 
Tin  company's  business  has  increased  at  the  rate  of  1.000  new 
telephones  a  month,  the  total  number  of  telephones  now  in- 
stalled exceeding  47,000,  but  Air.  Bradley  believes  that  when 
the  Home  Company  begins  service  this  rate  of  increase  will 
be  checked  somewhat.  Although  the  present  rates  are  con- 
siderably  lower    than   those    which    previously      prevailed   he 


states  that  the  company  will  be  satisfied  with  the  continuance 
of  the  prevailing  rates.  It  was  also  mentioned  that  about 
only  half  the  public  stations  are  profitable,  the  San  Francisco 
office  being  credited  with  but  15  per  cent  of  the  long-distance 
business  which  emanates  from  this  city.  Mr.  Bradley  stated 
that  similar  conditions  exist  in  Los  Angeles  and  that  during 
the  nast  year  the  company  had  lost  considerable  money  ther<\ 


INCORPORATIONS. 

HAKERSFIELD.  CAL.— The  Coalinga-Kern  Oil  Company 
has  been  incorporated  here  with  ;>  capital  stock  of  $100,000  by 
J    B.  Wrenn.  F.  W.  King  and  J.  Robinson. 

CEXTRAL1A.  CAL.— The  Twin  City  Light  and  Traction 
Company  has  been  incorporated  here  with  a  capital  stock 
of  $4011.111111  by  H.  C.  Coffman.  T.  Hoss  and  A.  Welch. 

FRESNO,  CAL. — The  Kerman  Land  and  Water  Company 

lias   q   incorporated   here   with  a  capital  of  $25,000  by  W. 

S    Brush,  G.  li.  Raum,  S.  T.  Hall.  G.  E.  and  M.  E.  Hart. 

BAKERSFIELD,  CAL.— The  East  Coalinga  Oil  Company 
has  been  incorporated  here  by  P.  Rightetti,  C.  F.  Reynolds, 
.1.  M.  Ryme,  John  McMullen  and  J.  H.  Bernard. 

SANTA  ANA.  CAL.— The  Orange  County  Gas  Company 
has  been  incorpora  ed  here  with  a  capital  stock  of  $200,000  by 
D.  L.  Peters.  M.  L.  Rellus.  J.  W.  Kemp,  E.  B.  Rhoades  and  J. 
S.   Mitchell. 

LOS  ANGELES,  CAL.— The  White  Star  Oil  Company  has 
in  .'ti  incorporated  here  with  a  capital  stock  of  $100,000  by  R. 
Arenz,  W.  W.  Martin,  W.  H.  Fuller,  T.  E.  Shreiber,  G.  N.  Ful- 

ler  and  oil  . 

RENO,  NEVADA.— The  Postal  Telegraph  Cable  Company 
has  been  incorporated  here  with  a  capital  stock  of  $25,000,  for 
th.'  purpose  of  op<  rating  a  liu.  of  magnetic  telegraph  through 
Nevada  and  other  states.  The  incorporators  are:  W.  P.  S. 
Hawk,  O.  W.  Bowers,  and  W.  S.  McCormick.  of  Salt  Lake 
City. 


TRANSMISSION. 

REDMOXD.  OREGOX.— (t  is  reported  that  .1.  G.  Mc- 
(ruffie   will    install   a   power   plant    tit    (Tine    Falls. 

SOXORA.  CAL.— The  Tuolumne  Water  Power  Company 
has  been  granted  'If  privilegi  of  erecting  transmission  lines 
and  maintaining  electric  light  and  power  lines  upon  certain 
highways,   until   January   1,   1911. 

SAN  DIEGO,  CAL.— P.  F.  Schaniel  and  A.  N.  Jones  were 
ed  a  franchise  by  the  Hoard  of  Supervisors  to  use  the 
tidewaters  al  the  entrance  to  False  Bay  for  the  purpose  ol 
erecting  a  wave  motor  to  generate  electric  power  to  supply 
the  bay  and  surrounding  settlements  with  electric  lights  and 
power. 

OROV1LLE,  CAL.— Secretary  H.  P.  Wilson,  of  the  Great 
We  tern  Power  Company,  announces  that  work  will  soon  be 
commenced  en  the  increasing  of  1 1 j •  -  present  capacity  of  the 
rie  plant  at  Big  Bend,  to  144,000  horse-power.  Construc- 
tion work  will  also  begin  this  spring  on  the  dam  that  will 
convert  Big  Meadows  into  a  reservoir  site  of  20,000  acres, 
where  water  will  be  stored  in  the  winter  for  use  during  the 
dry  season.  It  is  estimated  'bar  five  million  dollars  will  be 
spent  on  the  new  works.  The  company  has  been  busy  for  the 
past  week  erecting  temporary  poles  to  take  the  place  of  the 
number  of  steel  towers  that  were  blown  down  by  the  recent 
storms. 
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NORTH    YAKIMA,   WASH.— K.  I!.  Brown  of  Seattle,   lias 

appropriated    10, cubic  feel    per  second  of  water  from  the 

Yakima   river  Lo  be  used  for  power  purposes, 

MEYERS   FALLS,  wash.   -The  Northwestern  Light  and 
Powei    Companj    and    the   Spokane   International   railway   ex 
to  construe!   a   po^er  plant   to  cosl   $100,000. 

PALOUSE,    WASH.— The    [daho-Washington     Lighl     and 
i   Company  ol   which  M.  J.  Shields,  of  Mo  head, 

is  said  to  have  taken  <  vei    the  plain  and   business  of  the  Pa 
louse  I  .igbl  and  Pom  er  Companj . 

PORTLAND,  ORE       Ui  electric  submarine  ca  ile  carrying 

10, volt  be  placed  under  the  Columbia  river  to  carry 

powei    for  ligh  i    other  purposes  in   Vancouver  by   the 

Portland    Railway,    Light    and    Power    Company. 

SANDPOINT,  16AHO.— The  Pend  d'Oreille  Water  and 
Light  Company  of  this  place  have  entered  into  a  contract  with 
ilu  Humbird  Lumber  Company,  through  T.  .1.  Humbird,  the 
president,  to  furnish  water  and  lighl  foi  the  new  town  of 
Kootenai,  two  miles  north  of  Sandpoint. 

PRESCOTT,     \IMZ.     M.    .1.    Hickey,    Roberl     Brow    and 
Henry  T.  Andrews  huve  been  granted  a  franchise  by  the  Citj 
Council  to  erect  and  operate  an  electric  lighting  and   power 
system.     Steam,  ho    water  and  hoi   air  heating,  cold  sto 
telephone  and  tel<  graph  systems  will  also  be  established 

BAKERSFIELD,  CAL  Contracts  are  being  signed  by 
Wesl  Side  oil  men  for  a  year's  supply  of  wati  r  al  I  cents  a 
barrel  with  a  pew  companj  promoted  by  R.  E  McCauley,  of 
Los  Angeles.     The  company,  which   is  said   to  be   backed   by 

English  capital,  pr ses  to  build  a  pipe  line  from  Ray's  i 

on  Pine  Mountain  aboivl   fortj    miles  south  of  Midw 

salt  LAKE  CITY,  UTAH.— The  Utah  Light  and  Railway 
Company    is    about    lo    order    a    second    75-ton,    3,000    b 
pov  •  r   motor    genera  or  i  being    a 

duplicate  of  [he  machinerj  just  installed  by  Minneapolis  man- 

ufacl  urers       \n     me  in      ng  half  a   million   will 

i  c  ed   w  ithoul    dela  the  Joi  dan   Ri\  er  with  a 

total  demands  mad.    on   the  pres- 
ent plant. 


TELEPHONE  AND  TELEGRAPH. 

RAYMOND  WASH.— W.  W.  Cannon  has  been  granted  a 
telephone  franchise.     He  will  rebuild  ■    il  system. 

MEDFORD,  OREGON.— The  Citizen.,'  Telephone  Com- 
panj has  asked  for  a  franchise.  Plans  for  a  telephone 
building   to  cosl    .- 1 0,000   have  i   impleled. 

SONORA,  CAL.— General  Manager  T.  S.  Thornton,  of  the 
Tuolumne  Wat<  r  Power  Company  has  been  awarded  a  fran- 
chise by  the  town  trustees  for  a  telephone  line  from  the  city 
limits  through  Barratta  street,  over  Wolfling's  property  and 
across    Leonard  s    lull. 

SAX   FRANCISCO,   CAL.— The   Oceanic   Steamship   Com- 
pany  has   closed   ;;    contract    with   the   United    Wireless   Tele- 
graph  Company   for   the   installing   of    wireless   plants   on   1he 
and  Alameda.    The  plants  will  be  ins  alii  d 
on  the  next  arrival  of  the  steamers  in  port. 

MULLAN,  IDAHO. — For  the  purpose  of  installing  an  up- 
to-date   plant   at    Mnllan   and   an   exchange   to   take   the   place 
of  the  temporary  exchange,  and   to  extend  the  service  of  the 
company    along    various    lines,    it    has    been    decided    by    the 
holders   of  the    North    Idaho   Telephone   Company   to   in- 
its  capital  stock  from  £25,000  to  $100, >. 

SAX   RAFA1  L,   CAL— Manager  Fraquelin,  of  the  Pacific 

Telegraph  Company  states  that    - 00  is  to 

;»  spent  in  improving  the  local  systems  about  San  Rafael. 
Two-thirds  of  this  amount  is  to  be  expended  in  improving 
the  plants  in  Ross,  San  Anselmo  and  Kentfield.  All  the  over- 
wires  are  to  be  supplanted  by  a  large  cabin.  The 
monthlj    valley   ra*e  will   in-  reduced  at  least   50   per  cent. 


ILLUMINATION. 
N  \l\\.  ('  VL.    -H.   D.  N.   Lehe  has  been  granted  a  fifty  year 
franchise  by  the  supervisors  of  Napa  county  for  a  transmis- 
sion system  foi  transmitting  electric  light,  heat  and  power. 

LOS  ANGELES,  CAL.— The  Anaheim  Gas  Company  has 
prac  icallj  completed  arrangements  for  taking  over  the  gas 
companj  of  Orange.  The  works  will  probably  be  moved  to 
Anaheim  and  the  consumers  of  Orange  will  be  served  by  pipe 

mi  Anaheim. 

LOS    ANGELES,   CAL.— J.    R.    Anderson   &    Company,   of 
In. i.  have  been  granted  by  the  trustees  a  fifty  year  fran- 
chise for  Installing  gas  mains  hen.      Work  on  laying  pipe  will 
u  about  March  1st. 

SAN  FRANCISCO,  CM.  -A  warrant  has  been  issued 
against  the  San  Francisco  Gas  and  Electric  Company  by 
the  Fish  Commission  of  tins  citv  charging  the  company  with 
discharging  n  fn  e  oil  and  coal  tar  products  into  the  bay.  Pro- 
r  Fiank  T.  Green,  of  the  Affiliated  Colleges,  has  been 
engaged  to  analyze  the  deposits  and  his  reports  are  expec  ed 
,'■  eek. 


TRANSPORTATION. 
LEWISTON,    IDAHO.— M.    A.    Means    has    been    granted 

a  fr;  n  n    ir  •  i  i ailway  in  Lewiston. 

OLYMPIA,  WASH.— C.  T.  Mork  is  endeavoring  to  get  a 
franchise  for  an  interurban  line  be  ween  Tacoma  M  and 
Olympia. 

LOS  ANGELES,  CAL— W.  F.  Vollmer,  has  been  awarded 
bj  the  council  a  franchise  lor  a  street  car  line  on  Fifty- 
fourth   street    from    Hoover   street    to    Dalton   avenue. 

sxoilOMisii.  wash.  -     The     Everett-Tacoma   Railway 
ianj    ha     i"1  n   formed  with  a  capital  slock  of  $2,500,000 
to    build    an    electric    railway    through    Snohomish    and    Cherry 
valleys.     G.    M    Cochran   of  Snohomish   is  interested. 

SAN  FRANCISCO,  CAL.— Chief  Engineer  B.  P.  Legare, 
of  the  United  Railroads,  in  the  ab  no  of  General  Manager 
Black,  asserted  before  the  Board  of  Public  Works  ibis  week 

that   ilu    company  would  .  in  track  betterments 

during   the   spring,   and   during   the    next    four   years   probably 

0,1 100  would  be  spent.  Just  as  soon  as  the  weather  set- 
tles work  will  begin  on  the  completion  of  the  Market  street 
job.     He  promised  that  Twenty  ninth,  Devisadero  and  McAllis- 

treets  would  soon  be  given  new  road  beds  with  heavy 
rails. 


OIL. 
LOS  ANGELES,  CAL— The  big  well  of  the  Pacific  Pe- 
troleum  Companj  at  Beverly,  owned  by  'he  West  Coast  Com- 
pany, is  drawing  the  attention  of  prominent  oil  men.  The 
gusher  is  increasing  its  outpul  and  now,  by  calculations  based 
upon  measurements,  it  is  producing  an  average  of  1.200  bar- 
rels a  day.  There  is  not  a  piece  of  land  to  be  had  in  the  en- 
tire vicinity  and  properly  which  a  few  weeks  ago  could  be 
bought  for  $1,5  10,  cannot  now  be  bought  for  three  times  that 
sum.  A  rotary  and  bore  is  being  erected  on  the  southeast 
i  of  the  Consolidated  Petroleum  just  north  of  this  site, 
this  being  the  first  new  work  to  get  this  vicinity  under  way. 

REDONDO,  CAL. — The  Associa'ed  Oil  Company,  who  es- 
tablished themeslves  here  last  spring,  ate  making  plans  which 
will  undoubtedly  make  Redondo  one  of  the  largest  distribut- 
ing ports  on  the  Pacific  Coasf.  Seventeen  agents,  represent- 
ing the  company,  are  in  foreign  countries  and  it  is  under- 
stood that  a  contract  has  just  been  closed  with  a  Tokio  con- 
cern wherebj  a  line  of  Japanese  oil  vessels  will  ply  between 
the  Orient  and  this  port.  Negotiations  are  also  being  made 
with  a  South  American  concern  for  the  shipment  of  oil.  This 
company  is  now  shipping  over  over  60,000  barrels  a  month 
from    this    port    to   San   Francisco. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and   Material  They  are 

Prepared  to  Furnish, 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer- —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  caie  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 

Benjamin   Electric   Mfg.   Co. 

Bryant  Electric  Co. 

Dale  Co. 

General   Electric  Co. 

Hubbell,  Harvey. 

Marshall   Elec.  Co. 

I  Pass  &  Seymour. 
Perkins  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR    ALARMS 

Edwards  &  Co. 
Electric   Goods   Mfg.  Co. 
Partrlck, Carter  &  Wllkins  Co. 
Stanley  &   Patterson,    Inc. 
Western   Electric  Co. 

FIRE   ALARMS 

Edwards  &  Co. 
Western    Electric   Co. 

WATER   ALARMS 
Partrick, Carter  &  Wilkins  Co. 

ANCHORS 

Johns-Manville     Co.,     H.     W.. 

"J.   W." 
Klertilff,     B.     F.     Jr.     &     Co.. 

"Hubbard." 
Klein  #    Sons,     lathias. 

ANNUNCIATORS 

Edwards  &   Co. 

ilec.  Goods  Mfg.  Co  ,  "Ross," 

"Rivol."    "Perfe.t."     "Nox- 

all." 
Dartrick,     Carter    &     Wilkins 

Co.,   "King." 
Standard  Elec.  Wks.   "C.&S." 
Stanley   &.   Patterson,    Inc. 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 
<lerulff  B.    F.,  Jr.   &   Co. 
;allfornla    Pole   <£.    Piling    Co. 
/alworth  &  Neville  Mfg.   Co. 
/estern    Electric   Co.,    "Wal- 
worth &  Neville." 

MAST    ARMS 
-lec.  Appliance  Co.,  "Cuttf-r" 

t.   Wayne   Electric   Works, 
uerulff,     B.     F.,    Jr.     &     Co.. 

"Cutter." 
Western   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 
■ean   Electric  Co. 
lec.   Appliance   Co.,   "Eaco." 
'erulff,    B.     F.,    Jr.     &     Co., 

Sterling." 
terllng    Elec.    Co. 
'estern   Elec.  Co. 


"THORD  ARSON" 

Bel!  Ringing  Transformers 

How  annoying  il  is  to  have  .1   I 
Ivjrg.ar  alarm    refuse   to    work    because  of  :  battery. 

This  can  all    be  eliminated   by  attaching  or,.- 
formers  to  your  lighting  circuit. 


It  is  operated  at  practically  no  expense. 
Hotels,  office  building;  and  residences  are  ad< 


then 


STOCK  CARRIED   BY 

PACIFIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  los  Anjclcs  Si.,  les  Angeles,  Csl. 


ASK   YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


\Vear«  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
in  the  World. 


Washington  Mills   De\oted   to    Fir    Cross   Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH    A,    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,     ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAIM  FRANCISCO 


Does  Electrical  Progress  Interest  You? 

If  you  are  interested  in  the  progress  made  in    motor   de- 
sign,    either  as  a  purchaser  or  of     electric 
at,  you   should   send  for  our  Bull-Min  No.  599 
desciibing  Northern  Type    "S"  motor?.       They're  en- 
tirely different  and  mark  a  new  epoch    in  motor  design. 
Demonstrations  at  Chicago  flectrical  Show 
Section  7-E    lanuary  Iti-jn 

NORTHERN   ELECTRICAL    MFG     CO. 
Laminations  or  North-  Standard  and   Special   Animal  Machinery 

ern  Type  "S"  Motors    Direct  Current-Alternating  Current     MADISON,  WIS. 
403-406  Atlas  Bldg..     604  Mission  Street.      San  Francisco,     Ca] 


THE 


■E- 


SURFACE 
SWITCH.. 


The  only  dust  and 
moisture  proof 
indicating  switch  on 
the  market 

The  Arrow  Electric  Co. 

HARTFORD,   CONN. 


TYPE  "C"  PELTON    WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers,  Pumps  and  Small  Generators 
CAPACITY    1-4   to  SO   H.  P. 


THE  PELTON  WATER  WHEEL  COMPANY 

SAN   FRANCISCO  NEW  YOR 


INY 

K  CITY  I 


"The    Paint  That  Won't  Come  Off" 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     US-!  24  First  Street,  San  Francisco 
Factory;     Oakland,  Cal. 


Ecceuse    it    is    the    Best 
It  is  tl.e  Cheapesl 


I  RUBEROID  ROOFING 

BONESTELL  &  CO.,  Agents 


18  first  Street, 


San  francisco 


B.  P.  Kierulff,  Jr.  &  Co. 


PACIFIC   COAST  SALES   AGENTS    FOR  ■ 


Heany  Fireproof  Wire  Co. 

FACTORY:    YORK.  PA. 

The  Only  Wire  for  Armatures  and  Fields. 


The  Ideal  Electric  &  Mfg.  Co. 

FACTORY :    MANSFIELD.  OHIO 

Single  Two  and  Three  Phase  Motors. 


Chicago  Insulated  Wire  &  Mfg.  Co. 

FACTORY:    SYCAMORE.  ILL. 

Weather-Proof  Wire  in  Local 


Stock. 


Los  Angeles:   120  S.  Los  Angeles  St. 

Seattle:    Manny  Myers  Co.,  406  Central  Building 

San  Francisco:   166  Second  St. 
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A 

American  Circular  Loom  Co —  I  1 
Boston,    45    Milk. 
San   Francisco,  770   Fol- 
som. 
Seattle,    in    Occidental. 

American  Electrical  Works    . . 
Phillipsdale,   R.   l. 
San    Francisco,  Crocker 

Los     Angeles,     Security 

Bldg 

Seattle.  Alaska  Bldg. 

Portland,  Couch  Bllg. 

American  Transformer  Co 9 

Newark,  N.  J. 
Arrow  Electric  Co 7 

Hartford.  Conn. 
Aylsworth  Agencies  Co. __ 

San    Fl  .i  in  r  CO,    1  65    S(  i 

ond  St. 

B 

Baum  &  Co.,  F.  C,  12 

San     Francisco,     1  106 

Chronicle    Bldg. 
Belden  Manufacturing  Co.  3 

Chicago,     194    Michigan 

St. 
Benicia  Iron  Works  -   9 

San    Francisco,    Monad- 
nock   Bldg. 
Benjamin  Elec.  Mfg.  Co.  4 

Chicago,  40   W.  Jackson 

Bvd. 

San   I'i  ancisi  o,   1  5  1   New 

Monl  gomery. 

Blake  Signal  and  Mfg.  Co._- 

Boston,   246  Summer. 
Bonestell  &  Co.    .    7 

San  Francisco,  1  IS  First. 
Bossert  Elec.  Construction  Co.- 10 

Utica,  N.  Y. 

San    Francisco,  770  Fol- 

s.iin. 

Seattle,    til    Occidental. 

Braun,  C.  F.  -12 

San     I   i  a  in  isi  o,    60    Na- 

toma. 
Brookfield  Glass  Co.,   The  I 

New     York.    IT.    S.     Exp. 

Bldg. 
Brooks-Follis  Elec.  Corp'n    .  .  .    2 

San    Francisco,    -1 -l 

ond   St. 
Bryan-Marsh  Co.  _ .    __   3 

( lakland,  Cal.,    12th   and 

( 'lay- 
Bryant  Electric  Co. 15 

Bridgeport,   Conn. 

San   Francisco,  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co 2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.     3 
San    Francisco,    2a  <  !ali- 
fornia. 

Chase  Shawmut  Co. II 

Newburyport,  Mass 

San  Francisco,  770  Fol- 

som. 

Seattle,    411    i  iccidental. 

Chevalier.  R.   F..   -12 

Alameda,     930     Lincoln 
ave. 

Chicago  Fuse  Wire  &  Mfg.  Co.  _ 
Chicago,  170  So.  Clin- 
ton St. 

Cole  Co..  John  R.        --I0&  II 

San  Francisco,  770  Fol- 
som. 

Columbia  Inc.   Lamp    Co 

St.   Louis,   Mo. 

San   Fra  ncisco,    1 1  5  New 

Montgomery. 

Continental  Nat.GasAlcohol  Co.  5 

Wheeling,   W.    Va. 
Cobb,   Edward  S 12 

Los       Ing.  les,      696-698 
Be    Electric    Bldg. 


Cory,  C.  L.,- .  12 

San  Francisco,  803- 
804  805  Union  Trust 
Bldg. 

Copeland,  Clem  A.,  M.  E....I2 
Los        Angeles,      Union 
Trust    Bldg 

Cutter  Company.   The 
Philadelphia,   Pa. 
San  Francisco,  77"  Fol- 
som. 
Seattle,    111   Occidental. 

D 

Dale  Company,  The        21 

New   York,  352  W.    L3th, 
Francisco,  770  Pol- 
som. 
Seattle,    ill    « Accidental. 

Dean  Electric  Co..  _ 
Elyria,   (  >hio. 
San   Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.12 
Chicago,    Postal    Bldg. 
Sa  n    i'"  v  a  ncisco,    30 1 
h'i  .nit. 
Los   Angeles,   355   E.   2d. 

Dietzgen  Co.,  Eugene 

San  Francis  o,  Id  28  Firsl  St. 
Duncan  Elec.  Mfg.  Co 7 

I  „i  fa  yet  t  e,    I  ndia  na. 

Sa  n    Fra  ncisci  i,    6  I    Sec  - 

ond. 

D.  &  W.  Fuse  Co. 
Providence.   R,   I. 

E 

Edwards  or  Co.,   .  3 

New  York.  1  l"th  and 
E  cterior   Sts. 

Electric  Appliance  Co.  1-10 

San  Francisco,  730  M  is- 
s  i  o  n. 

Electric  Goods  Mfg.  Co. 
Boston,   Mass. 
San   Francisco,    1 65  Si  c- 
ond  St. 

Electric  Storage  Battery  Co.    --5 
Philadi  [phia. 
San    Francisco,   Crocker 
Bldg. 

F 

Finkle,  F.  C.  ._  .    12 

Los  Angeles,  I.  W.  Hell- 
man    Bldg 

Fobes  Supply  Co.  _ . 

Seattle,  1  106  Fit  st  ave. 
Portland,     94     7th     st. 

Fort  Wayne  Elec.  Works      .    24 
Fori    Wayne,   End. 
San    I'i  anciSCO,    60  I    Mis- 
sion. 

G 

General  Electric    Co 22 

Schenectady,  N.  Y. 

San      Francisco,      Union 

Trust  Bldg. 

Los     Angeles,    Delta 

Bldg. 

Seat  tie,    i  !olman    Bldg. 

Portland,     W  o  r  c  e  ster 

Bldg. 

Grant  Flaming  Arc  Lamp  Co. 
San  Francisco,  560  Pa- 
cific    Bldg. 

H 

Habirshaw  Wire  Co 

New  Yoik.  253  Broad- 
way. 

Heald's  School  of  Eng'ing 5 

San  Francisco.  425  Mc- 
Allister. 

Henshaw,   Bulkley  &  Co 23 

San  Francisco.  219  Spear. 
Oakland,  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Ang. 

Holabird  Reynolds  Elec.     Co.  _    2 

San    Fra nci    Vt   Mis- 
sion. 
Los  Angeles,  116  E.  5th. 


Holophane  Company,   The 
New    York,    227    Fulton. 
San   Francisco,   151   New 
Monl  gomery. 

Hubbell,  Harvey,   Inc. 
I  tridgepori ,  <  !onn. 
San   Francisco,  770   Fol- 

S..1II 

Sea  i  tie.   4 1 1   Occidental. 
Hunt,  Mirk  &  Co. .  _  „6 

San    Francisco,   141  Sec- 
oral  St. 

Hunt,  A.M.  _    12 

San       Francisco,    Union 
'I'i  ust  Bldg. 

! 

Indiana  Rubber  &  Ins.  WireCo.    I 
.1  onesboro,   1  ndiana. 

J 

Jackson.  D.  C.  &  Wm.   B.         12 

Chicago,    111..    508    Com 
no  i'i  ial    Na  i  ii-iial    Bank 
Bldg. 

Johns-Manville  Co.,   H.   W.        5 
New    York.    LOO  William. 
San    Fram  isco,   1 59  New 
ivlonl  gomei  v. 
Los  Angeles,  203   E,  5th. 
Si  attle,  576   1st   A\ .  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chica  go. 
San  Francisco,  **  First. 

Kierulff,  B.  F.  Jr.  &  Co.  7 

Los  Angeels,   1 20  S.  Los 
A  ngeles. 

San   Francisco,  1C5  Sec- 
ond st. 

Seattle,    406    i'  ■■  n  t  r  a  1 
Bldg. 

Klein,  Mathias   &  Sons    .         -    2 
i  Ihicago,     95     W.     V  a  n 
Buren. 

L 

Locke  Insulator  Mfg.  Co 

Victor,   N.    Y. 

San    Francisco,    Monad- 

:k  Bldg. 

Los    A  n  £  '•  I  <•  s,    Pacific 
Electrical    Bldg. 
Seattle,  Colman   Ulilg. 

M 

Marshall  Electnc  Co.  17- 18-19-20 

Boston,  301  Congress  St. 
Moore,  C.  C.  &  Co.,   Inc 5 

San  Francisco    99   First. 

Los    A  n  g  e  1  e  s,     Trust 

Bldg. 

Seattle,    Mutual    Life 

Bldg. 

Portland,    Wi  lis    Fargo 

Bldg. 

N 

New  York  lnsl'td  Wire  Co. . . 
New    York.    114   Liberty. 
San  Francisco,    770  Fol- 
som. 
Seattle.    4  11    Occidental. 

Northern  Elect'l.  Mfg.  Co 7 

Madison.    Wis. 
San  Francisco,  606  Mis- 
sion 

Noble  &  Davidson   12 

San        Francisco,        'J21 
Crocker   Bldg. 

o 

Otis  6c  Squires 

San  Francisco,  115  New 

Montgomery. 

Okonite  Co I 

New    York.    253    Broad- 
way. 

O'Shaughnessy,   M.  M. .  .    __J2 
San  Francisco,  y07 

Union    Trust    Bldg. 
Sin  Diego,  Union  Bldg. 


P 
Pacific  Elec.  Heating  Co 

»  in  la  I  in,    1  'al. 
Pacific  Electrical  Works  .    7 

Lns  Angeles,  326  S.   Los 
A  ngeles. 

Pacific  Meter  Co.  ..  -    I 

San  Francisco,  301  Santa 
Marina  Bldg. 

ParaffinePaint  Co. 3 

San     F  r  a  n  Cisco,    Mer- 
chants' Exchange  Bldg. 

Partnck  Carter  &  Wilkins  Co. 
Philadelphia,  22d  and 
\\  00  1. 

Pass  &  Seymour,  Inc. 

Solvay,   N.    Y. 
Pelton  Water  Wheel  Co.,  The  7 

San        Francisco,        1095 

.\ i.Iiii.i  k    Bldg 

Perkins  Elec.Sw'h  Mfg.Co.,The  1 5 

Bl        !  i  H  II   I         l      I  .1111 

s.ui  I-  rani  isco,  GOV  M  ission. 
Phillips  Insulated  WireCo 1 

Paw  In.  k.t,    R.    I. 
Pierson.   Roeding  &  Co 4 

San    Francisco,    Monad- 

noi  k  l'.idg. 

Los  Ant:,  lis,  Pac.  lOlec- 

tric   Bldg 

Seat  tie,  i  lolman  Bldg. 

R 

Read,   Emerson  W.  .12 

San        Francisco,        502 
California    st. 

Reisinger,   Hugo  9 

New      Yolk.      11      111. .ail- 
way. 

Robb-Mumford  Boiler  Co 

S  ii  u  t  h       Framingham, 

Mass, 

San   Francisco,  141  New 
Mont  gomery. 

Roebling's,  John  A.  Sons  Co.-    9 
Sa  n   Francisco,  62  1  Fol  - 

So 111. 

Los    Angeles,   Market  & 
A  la iniala. 

Poi  Hand,  91    First. 
Seattle,    900    1st   Av.   So. 

s 

Safety  InsTt'd  Wireoc  Cable  Co.   3 
Bayonne,  N.  J. 
San   Fra  ncisco,  7  1  I   Bal- 
boa  Bldg. 

Scattergood,    E.  F 12 

Los    Angeles,    1133-1134 
Central    Bldg. 

Schaw-Batcher  Co.  Pipe  W'ks 
Sacramento,  Cal.,  211  .1. 
San  Francisco,  ::56  Mar- 
ket. 

Sears,  Henry  D.  _  24 

Boston.  131  State 

Simplex  Elect'l  Co.,  The 2 

Boston,  110  Stat.-. 

San   Francisco,  141  New 

Montgomery. 

Smith,  Emery  &  Co 12 

San  Francisco,      651 

Howard    st. 

Southern  Pacific  Co. 24 

San    Francisco.    Flood 
Bldg. 

Sprague  Electric  Co. -_23" 

X.  w    Y..ck  ('it  y,  527-531 

W'.st    34th    St. 

San      Francisco,      Atlas 

Bldg. 

Seattle,   Colman   Bldg. 

Standard  Elect'l  Works 2 

San  Francisco,  141  New 
Montgomery. 

Standard   Eng.  Co 

San    Francisco,    60    Na- 

toma  St. 
Standard  Und.  Cable  Co I 

San     Francisco,    Shreve 

ln.iu- 

Los     Angeles,     Union 
Trust  Bldg. 


Stanley  &   Patterson,  Inc.  I  I 

New    York,    23    Murray 
St. 

Star  Porcelain  Co 13 

T ,   N.   .1. 

Sterling  Electric  Company 2 

San   Francisco,   137  New 
Montgomery. 

Sterling  Paint  Company,  .  7 

San  Plain  isco,  1   1  S 

First. 

Sunbeam  Inc.  Lamp  Co 10 

Chicago,  259  S.  Clinton. 


Technical  Book  Shop 12-13 

San    Francisco,   60  I   Mis- 
sion. 

Teddy's  Laboratory  Co. 31 

\\  hi .  ling,  \\ ,  \  .1 
Tel.  8c  Elec.  Equip.  Co. 21 

San    Francisco,   Crocker 

Bldg. 

Los     Angeles,    Security 

Bldg. 

Seattle,   Alaska  Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R. 
New    Yoik,    227    Fulton. 
East   Liverpool,   Ohio. 

Tracy  Engineering  Co 91 

San   Francisco,  461  Mar-     I 

kct. 

Los    Angeles,    Cent  ral 

Bldg. 

V 

Van  Norden,  Rudolph  W..-J2I 
San    Francisco,    912-914 
Mutual     Savings     Bank 
Bldg. 

Vulcan  Elec.  Heating  Co 

(  IhicagO,   74   West  Jack- 
son. 

Vulcan   Iron  Works I 

San   Francisco,  6u4  Mis- 
sion. 


w 

Waters  &  Co..  R.  J. 

San  Francisco.  717  Market  St.    | 
Wakefield,  G.  F.._  —  12] 

San    .lose.    Porter    Bldg, 
Walworth  &   Neville  Mfg.  Co.  / 

Chicago,    II  e  y  w  o  r  t  h 

Bldg. 
Wellington,  George  J I  ^ 

San       Francisco,      Kohl 

Bl  Ig. 

Los      Ai.geles,    Douglas 

Bldg. 

Seattl.  .   N.    Y.   Block 

Welsbach  Company 1- 

San    Francisco,   351   Mc- 
Allister. 
Western  Ebctric  Company 2: 

San  Francisco,  680  Fol-    ] 

som. 

Los  Angeles.  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 
Wc«t"e.  Elec.  &  Mfg.  Co._.  < 

Pi   i.sburg,  Pa. 

San  Francisco,  165  Sec- 

ond. 

Los  Angeles,   527  South    ■ 

Main. 

Si  attle,    314    Central 

I  •.Ma;, 

Portland,   Couch    Bldg. 
Spokane,   424    1st    Av. 

Westinghouse  Machine  Co < 

Pittsburg.   Pa. 

San  Francisco,  141  Sec- 
ond. 
Weston  Elect'l.  Inst'm't.  Co.__2- 

Waverly  Park,  N.  J. 

New  York,  74  Cortlandt. 

San   Francisco,   418   Eu- 

genia  Av. 

Wilbur.  G.  A 

San    Francisco,    61    Sec-    i 
ond  St. 
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ASBESTOS 


Johns-  Manvllle    Co.,    H.    W. 


BATTERIES 


DRY    BATTERIES 

Dean   Electric  Co. 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Columbia,"    "King." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Stanley  &  Patterson,  Inc., 
"Exeter."     "Matchless." 

Western  Electric  Co.,  "Blue 
Bell,"   "Liberty." 

DRY  BATTERY  HOLDERS 
Stanley  &  Patterson,  Inc., 
j     "Patterson." 

MEDICAL    BATTERIES 
Partrick, Carter  &  Wilkins  Co. 
Stanley     &     Patterson,     Inc., 
!     "Electro-tonic,"    "Vetter." 

OPEN  AND  CLOSED  CIR- 
■  CUIT  WET  BATTERY 
Elec.  Goods  Mfg.  Co.,  "Sam- 
son," "Noswas." 
Partrick, Carter  &  Wilkins  Co. 
Stanley  &  Patterson,  Inc., 
'  "Gold  Medal,"  "Faraday." 
Western    Electric   Co. 

STORAGE     BATTERIES 
Elec.   Storage    Battery   Co. 
A/estghse   Machine  Co. 

BEELS 

ELECTRIC    BELLS 

dwards  &  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonla." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"  "Tyrolean." 

'artrick, Carter  &  Wilkins  Co. 

Stanley     &     Patterson,     Inc., 

I  "Faraday."  "Columbia," 
"Liberty." 

Vestern  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
idwards  &   Co. 
llectrlc   Goods    Mfg.    Co. 
larshall   Elec.  Co. 
'artrick. Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
>ean   Elec.   Co. 

l\ec.   Appliance   Co.,   "Eaco." 
'.lectrlc  Goods   Mfg.  Co. 
klerulff,     B.     F.,    Jr.     &    Co., 
I  "Sterling." 

Cellogg  Sw'b'd  <S.  Supply  Co. 
'tandard  Elec.  Wks.,  "C  &  S" 
Western   Electric  Co. 

BOIEERS 

lenshaw-Bulkley  &   Co." 
eystone   Boiler   Wks.,   "Par- 
ker." 

loore  &  Co.,  Chas.  C,  "B.  & 
W." 

tandard      Electrical     Workt, 
"Robb-Mumford." 
racy   Engineering   Company, 
i  Edge   Moor." 


. 


BOOKS 

echnical    Book   Shop. 


BOXES 

WALL   BOXES 
•njamln   Elec.   Mfg.   Co. 
issert    Electric    Const.    Co., 
"Bossert." 

nase-Shawmut  Co.,  "Knock- 
out." 

hlcago    Fuse    Wire    &    Mfg. 
Co.,    "Union." 

3le  Co.,  John   P..,  "Bossert." 
Jtter  Co.,   The,   "Munlt." 
lee.  Appliance  Co.,  "T  &  B" 
Bneral   Electric   Co. 
arvard    Elec.   Co. 
olablrd-Reynolds   Elec.   Co. 
arahall   Electric  Co. 
Jrague    Electric    Co.,    "Uni- 
versal." 

andard   Elect'l   Wks.,   "M  & 
M." 

.anley     &     Patterson, 
"Simplex." 


Inc. 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


M 


odern  Eransformer  engineer- 
ing coupled  with  High 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,    but    lighter    and 


smaller. 


Don't  tliis  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 
Pacific  Coast  Agents 

Western  Electric  Company 

Lob  Angeles  San  Francisco  Seattle 


VJanted  and  For  Sale 


Tin  rati  for  rvlvt  rliRt  mi  n's  in  this  column  is  tl.00  i><  r  insi  rt  on  for  :■"< 
worth  "i  less;  ml  I  i  <<im/  worth  .'  ci  nis  each,  payable  in  advance.  Ri  m  I- 
tanct  and  copy  should  reach  this  offia  not  lali  r  than  Monday  noon  for  the 
in  jel  fitted  •  <i  no 

Riylies  may  I"  si  ni  in  can  oftht  Journal  of  Electricity  Power  ind  Cas 
604  Mission  Street,  .S'nn  Francisco. 


A^  v\Ti:n  -Back  numbers  of  the  Journal  of  Elec- 
tricity, Power  am]  Gas.  We  havi  numerous  calls 
foi  back  numbers,  which  we  are  unable  to  till,  and 
subscribers  having  hark  numbers  on  hand  wiil  confer 
a  favor  upon  us  bj  mailing  us  a  list  oi  what  they 
have,  i  in  receipt  of  such  list  we  will  name  the  price 
we  are   willing  to  pa  . 

Jourunl  of   Rlectricily,   Power  .-mil   <;:is, 
601     Mission    Street,    San     Francisco. 

AGENTS    WASTED    .m    a    guaranteed    weekly    salarj 
i"    represent    our    two    publications,    "Southern    En- 
gineer"   and    "Southern    Machinery";    liberal    terms    for 
'lusivi-    services;    easy    sellers;    every    engineer    and 

'     1  1  l     ma  'inai.si     is     interested       Write    at For 

further   information,  address    W.    R.   SMITH    PUB.   CO. 
Sub.  I  iept..  Atlanta,  Georgia. 

UfAXTED— Men  coming  in  direct  touch  with  Steam, 
Electrical  Superinteffling  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  I,.  TURNER,  907  Atlas 
Bldg.,   San    Francisco,  Cal. 


DOSITION     WANTED    by    an    experienced    electrician 
1      with   some   business  ability.      First-class   referet 
on  this  Coast,     Will  accept  low  salary  if  oportuni 
advancement.    Address   Box    102,  Journal  of  Electricity. 

putt   SALE  at   bargain  prices;    Two  6-wide,   9-high,  IS 
ft.    LSabeock  &   Wilco?    wrought  iron  front  boilers   in 
first  class  condition.     For  particulars,  see  B.  W    RICE 
1419  Metropolis  Hank   Building,  San    Francisco. 

pOR  SALE  Tat  a  bargain — 3-25  K.  W.  1040/2080  t.. 
1  230  mi  volts,  Gen.  Elec.  Oi  1  Transformers;  have 
1 tsed  but  a  year;  are  in  perfect  operative  con- 
dition; change  made  to  higher  voltage.  Address  Hood 
Rivei    Elec.   Lt.,  Pr.  i-  Water  i'o..  Hood  River,  Ot 

OITl  VTI<>\  w  IJiTBD-By  electrical  engineer  with 
'-'  15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion  service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment ran  be  attained.  Moderate  expectations  Ad- 
dress  Box    101,  Journal  of  Electricity,  San   Francisco 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 

1  1     Broadway    ~    New  York 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION    GUARANTEED 
AGENTS     FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy   Devices 
Power  Plant   Auxiliaries 


461  Market  Street 

San  franiisto 


Central  Bidy. 

Los  Anycli"> 


JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

LOOK    FOR    THE  ROEBLING    SEAL  ON    EVERY   BUNDLE 
SAN  FRANCISCO.  624  folson  Street  PORTLAND,  9t  First  Street 

10S  ANGELES.  Market  and  Alameda  St.  SEATTLE,  900  First  Ave.  South 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and  Wood  Shop  Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY    2191 
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Bossert  Boxes 

BACK  IN  THE  STONE  AGE 

methods  were  crude.     If  you  wanted  to  get  rid  of  a 
riw.l  vim  went  out  and  spoiled  him  with  a  club. 

Now,  however,  you  can  underbid  him  by  figuring 
on  the  use  of 


Bos  ert  Steel  Drawn  Boxes 

instead  of  the  old-style  cast-iron  kind.  Bossert  Boxes 
save  time  and  make  money,  because  one  blow  i>f  a 
hammer  does  the  work  formerly  done  by  drill,  file 
and  reamer. 

Bossert  Electric  Construction  Co. 

UTICA,  NEW  YORK 

SAN  FRANCISCO,  SEATTLE, 

770  Folsom  St.  411   Occidental  Ave. 

Complete  Stock  Carried  in  San   Francisco. 


Sunbeam's  Sunbeams 

CARRY  ON    THE  WORK. 

No  Light  Equals  the  Pure  White  Light 
of   the 

Sunbeam  Tungsten 

"'Nature  Smiles  Through  Sunbeams" 

Several  years'  service  on  the  Pacific  Coast 

has  demonstrated   their  dependability 

and  efficiency 

SUNBEAM  INCANDESCENT  LAMP  CO. 


CHICAGO  NEW   YORK 


Writi  \usfora  list  of  our 
Coa.it  Installations 


Western  Electric  Co 


SAN   FRANCISCO      LOS  ANGELES 
-   SEATTLE  - 


BRACKETS 

CEILING      BRACKET   AND 

DESK   FIXTURES 
Stanley     &     Patterson,      Inc., 
"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson.      Inc., 

■'I  rnperia  I 
Sterling      Elec.      Co.      "Ki|ui- 

Doise." 
Western    Electric   Co. 

IRON    POLE    BRACKETS 
Benfcia    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter." 
Klerulff,     B.     F.,    Jr.     &     Co.. 

"Cutter." 
Pierson,   Roeding  <£.   Co. 
western   Elec.  Co,  "Fletcher" 

BURNERS 

ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Edwards  &  Co. 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 

CABLES 

SUBMARINE  AND  LEAD- 
COVERED 

American  Electrical  Works. 

Belden    Manufacturing   Co. 

Electric  Appliance  Co.,  "Par- 
anite." 

General    Electric   Co. 

Habirshaw  Wire  Co.,  "Hab- 
irshaw." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonite  Co.,  "Okonite." 

Roebling's  Sons  Co.,  John  A., 
"Tolma." 

Safety   Ins.  Wire  &  Cable  Co. 

Standard  Electrical  Works, 
"Simplex." 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western  Electric  Co.,  "Haw- 
thorn- " 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nafl.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks- Follis.     Elec.      (jorp'n, 

"he,   "Siemens. " 
Rei  singer,     Hugo,     "Electra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter      Co.,     The,      "I-T-E," 

■'1  lalite." 
Ft.   Wayne   Electric  Works. 
General    Electric   Co. 
Kierulff,     Jr.,     &     Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co.,    "I-T-E," 

••1  lalite  " 
Westghse   Elec.   &   Mfg.   Co. 

CLEATS 

FIBRE   CLEATS 
Blake   Signal  &   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holabird-Reynolds    Elec.    Co., 

"Electric   Porcelain." 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears, 

general  sales  agent. 
Western  Elec.  Co.,  "Thomas" 

WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE  CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale   Co. 

General    Electric   Co. 
Hubbell,    Harvey,    "Hubbell." 


COILS 

ARMATURE     AND     FIELD 

COILS 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.  &   Mfg.  Co. 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick, Carter  &  Wllkins  Co. 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 
Dearborn     Drug    &    Chemical 

Works. 
Johns-Manville    Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 
American   Circular   Loom   Co., 

"Circular   Loom." 
Cole    Co.,    John    R.,    "Circular 

Loom." 
Sprague   Electric  Co.,  "Green- 
field." 

RIGID  CONDUIT 
American   Circular  Loom  Co., 

"Electroduct." 
Elec.   Appliance  Co.,   "Galva- 

duct,"    "Loricatiil." 
Kierulff,     B.     F.,    Jr.    &     Co., 

"American." 
Roeblings     Sons     Co.,     J.     A. 

"Navaliti   " 
Cole   Co.,   John    R.,    "Electro- 

•  I, ..i." 
Sprague    Electric    Co..     "Iron 

Armi  i     i 

UNDERGROUND   CON- 
DUIT 
Johns-Manville    Co.,     H.     W., 

"J.-M." 
Pierson,   Roeding  &   Co.,   "Fi- 
bre.*' 
Roeblings     Sons     Co.,     J.     A., 

"Bituminized    Fiber." 
Walworth  &   Neville  Mfg.  Co. 
Western   Electric  Co.,  Agents 

Walworth    &    Neville    Mfg. 

Co. 

CONNECTORS 

CABLE    CONNECTORS 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &     Mfg. 

Co. 
Harvard    Elec.   Co. 
Kierulff,   B.   F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL  CORD 
American  Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Pierson,  Roeding  &  Co.,  Agts, 

Elec.   Cable   Co. 
Roebling    Sons    Co.,    John    A. 
Simplex    Elec.   Co. 
Western    Electric   Co. 

LAMP  CORD 
American   Electrical  Works. 
Belden    Mfg.   Co. 
Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The.   "Okonite." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons    Co.,   John    A. 
Safety  Ins.   Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.   Wks.,   "Simplex." 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 

Belden    Manufacturing   Co. 

Dean   Electric  Co. 

Kellogg   Sw'b'd   &   Supply   Co 

Klerulff,  B.  F.,  Jr.  &  Co. 
"National." 

Pierson,  Roeding  <£.  Co.,  Agts. 
Elec.  Cable  Co. 

Safety   Ins.  Wire  &  Cable  Co. 

Simplex    Elec.    Co. 

Standard   Elec.   Works,  "Sim- 
plex." 

Western    Elec.    Co..    "Victor." 

CROSS  ARM  BRACES 

Benicia    Iron   Works. 
Kierulff,  B.  F.,  Jr.  &  Co. 


CUT-OUTS 

ARC  CUT-OUTS 
Bryant   Electric   Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co 
Westghse   Elec.  &   Mfg.   Co. 

INCANDESCENT  CUT- 
OUTS 
Bryant    Electric   Co. 
D.  &  W.   Fuse  Co. 
General   Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
Weber   Elec.   Co.,  If.  D.  Sears 

general  sales  agent. 
Westghse   Elec.  &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant   Electric  Co. 
D.   &   W.    Fuse   Co. 
General   Electric  Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
'  Westghse   Elec.   &   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Allis-Chalmers  Co. ."Bullock.' 
Fairbanks,   Morse   &   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard      Electrical     Works 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.   Co. 

DIRECT  CURRENT 

DYNAMOS 

Allis-Chalmers  Co. ."Bullock.' 

Electric   Appliance  Co.,   "Col- 

onial." 
Fairbanks,    Morse   &   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Northern    Electrical    Mfg.   Co 
Standard      Electrical     Works 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.  &   Mfg.   Co. 


ELEVATORS 


Van    Emon    Elevator   Co. 


ENGINES 


GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers  Co. 

Moore  &   Co.,   Chas.   C. 

Fairbanks,    Morse   &   Co. 

Henshaw-Bulkley  &   Co. 

Hunt,  Mirk  &  Co.,  "Westing- 
house." 

Kierulff,  B.  F.,  Jr.  &  Co. 
"American    I  )iesel   Engine.' 

Tracy  Engineering  Co. 

Westghse  Machine  Co. 

MARINE    ENGINES 
Standard  Elec.  Works,  "Eng- 
bery." 

STEAM    ENGINES 
Allis-Chalmers  Co. 
Moore  &   Co.,   Chas.   C. 
Henshaw-Bulkley   &   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Tracy  Engineering  Co.,  The 
Westghse  Machine  Co. 

FANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works 
General   Electric  Co.,  "G.  E." 
Standard      Electrical      Works, 

"Jandus." 
Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co 

EXHAUST  FANS 
General    Electric   Co. 
Standard   Elec.   Wks.,   "M.   A- 

Co." 
Wagner   Electric    Mfg.    Co. 
Western   Elec.   Co.,   '  \V.   E." 
Westghse   Elec.  &   Mfg.   Co. 

CEILING,  ALTERNATING 
CURRENT    FANS 

Sprague  Electric  Co..  "Lun- 
dell." 

Standard  Elec.  Wks.,  "Jan- 
dus,"   "Century." 
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Vestern  Elec.  Co.,  "Victor," 
"Emerson." 

A/estghse   Elec.  &   Mfg.   Co. 

CEILING,  DIRECT  CUR- 
RENT FANS 

ilectric  Appliance  Co.,  "Col- 
onial." 

itandard    Elec.    Wks.,    "Jan- 

illl:- ." 

Vestern  Electric  Co.,  "Haw- 
thorne." 

Vestghse   Elec.  &   Mfg.   Co. 
DESK  AND   BRACKET 

3IRECT  CURRENT    FANS 

Uectric  Appliance  Co,,   "Col- 

I  onial." 

"t.   Wayne   Electric   Works. 

ieneral   Electric  Co.,  "G.  E." 

.praqi  e  Electric  Co.,  "Lun- 
flell." 

tandard      Electrical      Works, 

I  "Jandus." 

Vestern  Electric  Co.,  "Haw- 
thorne." 

Vestghse   Elec.  &   Mfg.   Co. 

FIXTURES 

iEILING,   BRACKET    AND 
DESK    FIXTURES 

enjamln   Electric   Mfg.   Co. 
lale  Co. 


•  MARINE    FIXTURES 
enjamln   Electric   Mfg.  Co. 
ale  Co. 

lectric   Appliance   Co. 
terling    Electric   Co. 

SHOW  CASE    FIXTURES 

enjamln   Electric   Mfg.  Co. 
ale  Co. 

5hns-Manville     Co.,     H.     W., 
"Linolite." 

STAGE  FIXTURES 
hase-Shawmut   Co.,   "Shaw- 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES  AND 
FITTINGS 

ryant   Electric  Co. 
hase-Shawmut   Co.,   "Shaw- 

mut." 

hlcago   Fuse  Wire   Mfg.   Co., 

"Union. " 

.  &   W.   Fuse  Co. 

eneral   Electric  Co. 

)hns-Manville    Co.,     H.     W., 

"Noark." 

arshall    Electric   Co. 

erklns  Elec.  Switch  Mfg.  Co. 

'estern  Elec.  Co.,  "D.  &  W." 

estghse   Elec.  &   Mfg.   Co. 

FUSE   BOXES 

Icludinpr  Service  Boxes,  Sub- 
Iway  Boxes  and  Junction 
I  Cut  Outs  for  use  with  en- 
closed fuses. 

L  &  W.  Fuse  Co.,  "D.  &  W." 
Dhns-Manvllle  Co.,  H.-  W., 
I  "Noark." 


-USE  WIRE  AND  LINKS 
hase-Shawmut  Co.,  "Shaw- 
mut." 

jhlcago  Fuse  Wire  &  Mfg. 
Co. 

eneral    Electric   Co. 
arvard    Electric   Co. 
'ass  <£.  Seymour, 
erson,  Roeding  &  Co.,  "Alu- 
Iminum." 

|  ISCELLANEOUS    FUSES 

ryant    Electric    Co. 

arvard  Electric  Co. 

arshall    Electric   Co. 
larkins     Elec.     Switch     Mfg. 
■Co. 

1'eber   Elec.   Co.,  H.   D.  Sears 
lGen'1  Sales  Agt. 

TELEPHONE    FUSES 

[lean    Electric   Co. 
ft.  &   W.   Fuse  Co. 

lierulff,     B.     F.     Jr.     &     Co., 
f  "Stirling." 
M:andard   Elec.   Wks.,  "Coucll 

ft  Seeley." 
'i'estern   Electric   Co. 

GOVERNORS 

WATER-WHEEL 
GOVERNORS 

1  erson.       Roeding       &       Co.. 
■  "T-iOmbard." 


as 


Circular  Loom 

Where  to  Use  It 


1KB 


SUGGESTION   NO.  2 


c^cut^ 


Use  "Circular  Loom" 
°o      to      protect     exposed 
*     wires  from  panel  box  to  meter  board. 


Order  Circular  Loom  through  your  dealer  and  use  it  where- 
£t^2^fi^%       ever  wires  need  mechanical  and  electrical  protection. 


REGISTERED 


Write  for  "101    Uses  for  Circular  Loom." 


American  Circular  Loom  Co. 

BOSTON,  MASS. 

SAN    FRANCISCO,       Complete  Stock  Carried   in  SEATTLE, 

770   Folsom  St.  San  Francisco.  4II   Occidental  Ave. 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


"You    screw  the  battery  in    -we've  done    the  rest'* 

(Battery  renewals  like  lamp  renewals) 

A  REVOLUTION  IN 
BATTERY    WORK 

$>  '      <J  Wireless    Battery    Holders 
[STANDA^*'        niu^t  win  the   commendation 
!l)RY  BAff^       "'      l"vi-l'y     up-to-date     con- 
,„„,  tractor,    for    they    make    the 

hitherto  unsightly,  unsatis- 
factory 1  Littery  set  ideal. 
<][  Strips  screw  up  against 
beams  of  cellar  or  against 
side  wall,  as  desirei  1. 
€|  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted battery  can  be  taken  out  without 
interrupting  circuit.  Send  for  Bulletin 

STANLEY  &  PATTERSON,  Inc. 

23  Murray  St.  New  York 


SAN  FRANCISCO, 
770  Folsom  St. 

Complete  Stock  Carried  in  San   Francisco 


SEATTLE, 
411   Occidental  Ave. 


"SHAWMUT" 

TESTED  FUSES 

are  true  to  rated  capacity. 

All  leading  Lighting  and  Power  Stations 
after  exhaustive  tests  are  now  using  them  in 
preference  to  all  others. 


ASK  YOUR  JOBBER 
Send  for  Price  List  No.   100 


Chase-Shawmut    Company 

NEWBURYPORT,  MASS. 

SAN  FRANCISCO,  SEATTLE, 

770   Folsom   St.  411   Occidental  Ave. 

Complete  Stock  Carried   in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

l  lomplete  Hydro!         rii    Power  I  >eveloi 
trie  Power  Trai 

lii       Chronicle  Bldg:.        San  Kra 


C.  F.  B 


raun 
Power  Plant   En 

6     Natoma  Slrecl 

S  \N     I    KAM    [SCO 


c. 

L. 

Cory 

Consu 

Itiii 

y  Engineer, 

803  mm  80  i  Union  Trust  Bldg. 

Edward  5. 

Cobb 

Consulting   E 

ngineer. 

Mei 
Hyi 

lit,. 
Reii 

1  v  I  on   ltii<  tii. 11 

[orced  i  oncrete 

Bide. 

Los  V 

Clem  A.  Copeland,  M.  E. 

i  onsulting  and  Supervising  Electrical 
ami  Mechanii  al  Enginei 

l.  nil  mi  Trust  Bldg. 
I, on  Angeles,  -  Cal. 


R.  F.  Chevalier, 

Oil  Plants  and  Furnaces  E>  perted  Eoi  I  conumy 

ui  I  ■ 

Furnace  and  Combu      on    I 

Mr. mi  Boilei  I'  > myand  I  ests 

Residem  e  93d  I  ,incoln    \  .  ■  Phone 

Alameda,  I  Alameda  13S  - 


i  I    W,  Hellman  Bldff. 

F.  C.  Finkle 

Consulting  Engineer, 

■  tlties 
rlydro-Eiectrit   Power  Plants    I.W.  Hellman 
1 1  rigation  and  I  (omestic  Bldg. 

VVatei  Supplies  I^os  Angeles    Cal. 


A.  M.  Hunt 

Ml  \1      \\l    si  1C   C.  E. 

\I  1    M      \M       01       Ml 

MEM.  AM    1.1     1. 

1   nion  1 

rusl  Bids.                        San  Fra 

Hi     [ackson  C    1..    W  m.  B.  Jackson    M  I 

D.  C.  and  Wm.  B.  Jackson 

Mem  can  Institute  of   Electrical 

■    M  ei  hanical 
Engineers,  Amci  icai  M  I 

ENGIN  EEKS  EXPERTS 

Ltional  Bank  Bldg. 
Chicago,  1 11. 


C.  S.  Davidsi 


Noble  &  Davidson 


Consulting  Engineers 

ijl  (  i...  ker  T'ldg. 
Tel.  1  ><  iug  las  2i  1  San  I  ranciscu 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soi  .  C.  E. 

Consulting  Ivngineer, 
Specialty,  Hydraulic  Development 

nion  Trust  Bldg.       San  Francisco.  Cal. 
Union  1  S.in  Diego,  Cal. 


I    li  phone  K<  ;irnv  257*. 


Emerson  W.  Read 

Atti  Tins  -.it-  Law 

(  or.  I  alifornin  .mil  MontKomen  Streets 

K    ii  in:-   -i'i  s_'S 

San  Frani  isi  o.  (  ;il. 


E.  F.  Scatter£ood 

Consulting  Engineer 

in.  Plans,  Supei  vision,  Tests  "I  Steam 
Electricand  Hydraulii    Plants,  Power  Trans- 
ii  .i  ml  lii  tributing  Systems. 
i  dizing  Laboratory. 

1133-1134  Central  Bldg.  Los  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  ami  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 

Engineers 

:  pecialty:  High  Economy  Steam  Powei  Plants 
1 1  i       mates    C  insti  uction 


Union  Tirol  Bldg. 

I,,     > 


li  i  Market  St.. 
S.in  1  t.nii  I.. 


Rudolph  W.  Van  Norden 

Consulting  Engineer 

912-914  Mutual    Savings  Bank  Bldg., 

S.i  ii  Francisco 

Electricity.  Hydraulii  -.    Power    Development 

Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Kldg.  San  Jose,  <  al, 


G 

eorge  J.  Well 

in^ton 

a!  lingmeer 

1            ilting  ."in-1    Construi  ting 

Dei  '  ■ I  ■ 

I    ■  e  IVmectivc       Eled  rii  .il 
1  nsuram  u                1  i  •  .■  ■ 
Autoi    i 

Pi  .'.\  It 

Ventilating 

ei 

x.  Y 

Block 

rittle 

1-  i  l.i  Bldg. 

Sill    It.,.. 

Douglas  Bldg. 

Los  Anj 

DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GET  OUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


TECHNICAL  BOOK  SHOP 


Subscriptions  Received  for  all  Educational,  Electrical  and 
Engineering  Publications 

604    MISSION    STREET      -     -     -     - 


SAN    FRANCISCO 


GUARDS 


WIRE    LAMP   GUARDS 
Benjamin    Electric    Mfg.    Co 

"Can't    Break,"    "Proteeta 

lite." 
General    Electric   Co. 
Harvard    Electric   Co. 
Hubbell,    Harvey. 
Welsbach    Company. 

HANGERS 

CABLE    HANGERS 

Chase-Shawmut     Co.,     "Bos 

ton." 
Kierulff,     B.     F.     Jr.     &     Co. 

"National." 
Standard    Underground   Cabl' 

Co.,   "Nordyke  Support." 
Harvard    Electric   Co. 

HEATING  MATERIAL 

Including    Cooking    Utensils: 

Soldering  Irons,   Sad   Irons 

Eto. 
Elec.  Appliance  Co.,  "Aineri 

can." 
General    Electric  Co. 
Johns-Manvllle    Co.,     H.    W. 

"Electrotherm." 
Simplex     Elec.     Heating    Co 

"Simplex." 
Standard    Elec.    Wks.,    "Sim 

plcx." 
Vulcan    Electric   Heating   Co 

"Vulcan." 
Westghse  Elec.  &   Mfg.  Co. 

-  HOODS 

STREET   HOODS  AND 
FIXTURES 

Elec.  Appliance  Co.,  "Cutter.'i 
Ft.   Wayne   Elec.   Works. 
General    Electric   Co. 
Kierulff,     B.     F.,    Jr.    &    Co. 

"Cutter." 
Western   Elec.  Co,  "Fletcher! 

INSULATORS 

GLASS   INSULATORS 

Brookfield      Glass      Company 

"Brooklield." 
Elec.    Appliance    Co.,    "Hem 

ine,ray." 
Plerson   Roedlng  &  Company 

"I, nike    Triple    Petticoat." 
Roeblings  Sons  Co.,  John  A. 

"Knowles." 
Western     Elec.    Co.,    "Brooki 

field." 

HIGH-TENSION 
INSULATORS 

Roeblings   Sons   Co.,   Jchn  A. 

"Lima." 
Kierulff,     E>.     F.,    Jr.    <t    Co. 

"Ohio  Brass." 
Pacific    Elect'l    Works,   "New 

Lexington." 
Pass  &  Seymour. 
Plerson,  Roedlng  &  Company 

"Locke." 
Thomas  &  Sons  Co.,  R. 
Western  Elec.  Co.,  "Thomas' 

PORCELAIN    INSU- 
LATORS 

General    Electric   Co. 
Holablrd-Reynolds    Elec.    Co. 

"Electric    Porcelain." 
Pass  &  Seymour. 
Plerson,  Roeding  &  Company, 

"Locke." 
Star    Porcelain    Co. 
Thomas  &   Sons  Co.,   R. 
Weber     Electric     Co.,     H.     D 

Sears,  general   sales  agt. 
Western  Elec.  Co.,  "Thomas' 

INSULATING  MATERIAL 


Belden    Manufacturing   Co. 

H  ola  bird  -Reynolds    Elec.    Co.,1 
"Sterling"    Varnish. 

Johns-Manville  Co.,  H.  W. 
"Asbestos     Woo  d . "     "  I  n  d  u 
rated       Fibre."     "Vulcabes 
ton,"     "Monarch."     "Phoe-i 
nix."    "Elect  robes  ton." 

Kierulff,     B.     F.,    Jr.    &.    Co., 
"Di-electric." 

Paraffine     Paint     Co.,    Agents 
"P.   &   R."  Products. 

Standard    Underground    Cabl*  *■, 
Co..  "Ozite." 

*ic. 

10BBERS 

Fobes    Supply    Co. 


...... 


,  :■ 
Si 
''■"■ 


•hi 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


13 


New  Welsbach  "Reflexolier 


n 


THREE   LIGHT  "REFLEXOLIER' 

A  Perfect  Light  for  Stores  and  Offices 


MAXIMUM 
MINIMUM 


LIGHT 
COST 


AT 


DESCRIPTION 

The  "Reflexolier"  is  a  cluster  cf  2,  3  or  4  of  the  well  k.iown  inverted  "Reflex"  lamps,  arranged 
on  a  scientifically  desgned  pendant  ftx'.ure.  The  igniting  device  is  of  the  pilot  type  and  is 
operated  by  a  chain. pull. 

ILLUMINATION 

The  illumination  from  a  3-1  ght  Reflexolier  suspended  12  feel  from  the  floor,  m  the  center 
of  a  room  20  feet  square,  will  g've  a  light  on  a  tab'e  direcily  beneath  the  fixture  of  4.42 
foot  candles,  and  on  a  tab'e  at  the  side  of  the  room  of  1.39  foot  candles.  The  illumination 
from  a  60- watt  Tungsten  5-1  ght  cluster  suspended  12  feet  from  the  floor  in  the  center  of 
the  same  room  will  give  a  I  ght  on  a  table  directly  beneath  the  fixture  of  2.8  foot  candles, 
and  on  a  table  at  the  side  of  the  room  of  1 .2  foot  candles.  I  Holophane  Advance  Bulletin  No.  8. ) 

COST    OF    OPERATION 

A  "Reflex"  lamp  consumes  31  j  feet  of  gas  per  hour--- 10  feet  for  a  3-1. ght  "Reflexolier. 
Assuming  that  three  hours  daily  is  a  fair  average  use  of  artificial  light,  the  gas  consumed 
for  30  days  would  be  900  feet,  plus  216  feet  consumed  by  continuous  hurting  of  the  pilot 
lights,  or  a  total  of  1,1  16  cubic  feet  of  gas  for  30  days.  The  60- watt  Tungsten  lamp  is 
the  lamp  in  general  use  and  consumes  60  watts  per  hour---300  watts  for  a  cluster  of  5; 
on  the  above  basis  the  total  consumption  would  be  27,000  watts  for  30  days. 

Prices  and  Candle  Power  Readings  Sent  on  Application 


Welsbach  Company 

351    McAllister  Street,    San  Francisco 


WATER 

The 

By  Daniel  W. 

POWER     ENGINEERING 

Theory,    Investigation  and  Development  of  Water  Power 

Mead,  Professor  of  Hydraulic  and  Sanitary  Engineering,  University  of  Wisconsin 

$6.00 

Postage    Paid 

TECHNICAL    BOOK   SHOP 

-    604 

Mission  Street,  San  Francisco 

tAMPS 

ELECTRIC  ARC  LAMPS 

'.lee.  Appliance  Co.,  "Adams- 
BaKnall." 

t.  Wayne  Electric  Works, 
'Wood." 

.eneral   Electric  Co.,  "G.   E." 

tandard  Electrical  Works, 
'Jandus."    "Boulevard." 

Western  Electric  Co.,  "Haw- 
thorne." 

i/estghse  Elec.  &  Mfg.  Co. 

FLAMING   ARC    LAMPS 
eneral    Electric   Co.,   "G.   I." 
Western   Elec.   Co.,  "Beck." 
Westghse  Elec.  &  Mfg.  Co. 

GAS  ARC   LAMPS 
.'elsbach    Company. 


NCANDESCENT  LAMPS 
rooks-Follls       Elec.       Corp., 

"Fostoria." 
ryan-Marsh  Co. 
allfornla      Inc. 

"California." 

olumbia      Inc. 

'Columbia." 

ec.    Appliance    Co., 


,  "Imperial." 
Lamp     Co., 

Lamp      Co., 

'Pack- 
ard.' 

alrbanks,    Morse  <£.  Company 

"Fairbanks-Morse." 

eneral    Elec.    Co.,   "Edison," 

"Lowatt." 
olablrd-Reynolds    Elec.    Co., 

"Femco." 

lerulff,     B.     F.,    Jr.     &    Co., 

"Excelsior." 


Johns-Manvllle  Co.,  H.  W., 
"Linolite." 

Pacific  Electrical  Wks.,  "Col- 
umbia." 

Standard  Electrical  Works, 
"Improved  California." 

Sterling  Elec.  Co.,  "Sterling." 

Sunbeam  Inc.,  Lamp  Co., 
"Sunbeam,"   "Regal." 

Western  Electric  Co.,  "Sun- 
bearr  "    "Regal." 

Westghsv.  Xlec.  &  Mfg.  Co., 
"YVestinghouse." 


TANTALUM     LAMPS 

Bryan-Marsh  Co.,  "Imperial." 

Columbia  Inc.  Lamp  Co., 
"<  'olumbia." 

General  Elec.  Co.,  "Meridian 
Tantalum." 

Kierulff,  B.  F.  Jr.  &  Co., 
"Excelsior." 

Holabird-Reynolds  Elec.  Co., 
"Femco." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 


TUNGSTEN     LAMPS 

Bryan-Marsh  Co.,  "Imperial." 

Brooks-Follis  Elec.  Corp., 
"Fostoria." 

California  Inc.  Lamp  Co., 
"California." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

General    Electric  Co. 


F.     Jr.     &     Co., 


Kierulff,     B. 

"Excelsior." 
Sterling  Elec.  Co.,  "Sterling." 
Sunbeam      Inc.       Lamp      Co., 

"Sunbeam." 
Western    Electric    Co.,    "Sun- 

beam." 
Westghse  Elec.  &  Mfg.  Co. 

LINE  MATERIAL 

STREET    RAILWAY 
LINE   MATERIAL 

General    Electric   Co. 
Johns-Manville    Co.,     H.     W., 

"J.-M." 
Kierulff.     B.     F.,    Jr.    &    Co., 

"Lord  Electric  Co." 
Pass  &  Seymour. 
Pierson,  Roeding  &  Co,  "Ohio 

Brass  Co." 
Western    Electric   Co.,   "Elec- 

trose." 
Westghse  Elec.  <&.  Mfg.  Co. 

MACHINES 

REFRIGERATING 
MACHINES 
Vulcan    Iron    Works. 

MINING 

MINING    MACHINERY 
General    Electric   Co. 
Henshaw-Bulkley   &    Co. 
Moore  &  Co.,  Chas.   C. 
Westghse  Elec.  &  Mfg.  Co. 
Western    Electric    Co. 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL     KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


PAISTE 
Electric  Wiring  Supplies 

cover  everything  in  Sockets, 
Rosettes,  Cut  Outs,  Switches, 
Panel  Cut  Outs,  Panel  Boxes, 
etc.,  etc.  In  all  some  800  dif- 
ferent specialties. 

Have  you  got  a  copy  of  our 
Catalog,  and  do  you  get  our 
monthly  "Paistery"  ?  Let  us 
know. 

H.  T.  PAISTE  CO. 

PHILADELPHIA,  PA. 
NEW  YORK  BOSTON  CHICAGO 
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METERS 


AMMETERS  AND 
VOLTMETERS 
General    Electric   Co. 
Johns- Manville     Co.,      H.   W., 

"Victor  Combination." 
Ft.       Wayne      Elec.       Works, 

"Wood." 
Wagner  Elec.   Mfg.  Co. 
Western    Electric    Co. 
Westghse  Elec.  &  Mfg.  Co. 
Weston   Elec.    Instmt.   Co. 

WATTMETERS 
Duncan   Elec.   Mfg.   Company, 

"Duncan,"    "M 
Electric  Appliance  Co.,   'San- 

gamo." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Johns-Manville  Co.,   H.   W. 
Wagner    Elec.    Mfg.    Co. 
Weston    Elec.    Instmt.   Co. 
Westghse  Elec.  &  Mfg.  Co. 

MOTORS 

ALTERNATINGCURRENT 
MOTORS 

Allis-Chalmers  Co. 

Fairbanks,    Morse   &   Co. 

General    Electric   Co. 

Kierulff,  Jr.,  <£.  Co.,  B.  F., 
"Ideal." 

Standard  Elect'l  Wks.,  "Cen- 
tury." 

Western   Electric  Co. 

Westghse  Elec.  &  Mfg.  Co. 

DIRECT  CURRENT 
MOTORS 

Elec.  Appliance  Co.,  "Colo- 
nial." 

Ft.   Wayne   Electric  Works. 

General    Electric   Co. 

Fairbanks,   Morse   &   Co. 

Standard  Electrical  Works, 
"Century." 

Northern    Electrical    Mfg.    Co. 

Western    Electric   Co. 

Westghse  Elec.  &  Mfg.  Co. 

MOULDING 

American  Circular  Loom  Co., 

"Lutz." 
Johns-Manville    Co.,     H.     W., 

"Electrobestos." 

PHOTOGRAPHERS 

Waters  &   Co.,   R.   J. 


PAINTS 


INSULATING    PAINT 
Keirulff,     B.     F.,     Jr.     &     Co., 

"Di-electric." 
Paraffine    Paint   Co.,   The   "P. 

&  B." 
Standard    Underground   Cable 

Co.,    "Ozite." 


PINS 


IRON    PINS 
Benicla    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter.' 
Harvard    Elec.    Co. 
Kierulff,     B.     F.,     Jr.     &     Co. 

"Hubbard." 
Pierson,  Roedlng  &  Company 

"Locke." 
Roeblings   &   Sons   Co.,   J.   A. 

"Lima." 
Thomas   &   Sons   Co.,  The   R. 

"Lee." 
Western      Elec.      Co.,     "Lee," 

"Fletcher." 

WOOD    PINS 
Kierulff,  B.   F.,  Jr.  &  Co. 
Pierson,  Roedlng  &  Company, 
Eucalyptus  and  Locust. 

PIPE 

IRON   AND   STEEL    PIPE 
The   Shaw- Batcher   Cc. 

PLUGS 

ATTACHMENT    PLUGS 
Benjamin    Elec.    &    Mfg.    Co., 
Bryant   Electric   Co. 
Electric      Goods      Mfg.       Co., 

"Howes." 
General    Electric   Co. 
Hubbell,    Harvey. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins'   Elec.  Sw.   Mfg.  Co. 
Stanley     &     Patterson,     Inc., 
"New   Code." 


FLUSH    PLUGS   AND 
RECEPTACLES 
Bryant    Electric    Co.,    "Chap- 
man." 
Cutter    Co.,    The 
General    Electric    Co. 
Hubbell,    Harvey. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Stanley     &     Patterson,      Inc., 

"Simplex." 

STAGE  PLUGS  AND 

RECEPTACLES 

:  Chase-Shawmut    Co.,    "Cush- 

ing." 

General    Electric   Co. 

Stanley     <£.     Patterson,     Inc., 

"Fielding  " 
Western  Elec.  Co,  "Krueger" 

POLES 

IRON  AND  STEEL   POLES 

California   Pole  &   Piling  Co. 
Benicia    Iron   works. 
Kierulff,     B.     F.     Jr.     &     Co., 

"Tripartil 
Pierson,   Roeding  &   Co. 

WOOD    POLES 
California   Pole  &   Piling   Co. 
Kierulff,  B.   F.,  Jr.  &  Co. 
Sterling   Elec.   Co. 
Western    Electric   Co. 

PUSH  BUTTONS 

Edwards    &    Co. 
Electric  Goods  Mfg.  Co. 
Partrick, Carter  &  Wilkins  Co 
Pass  &.  Seymour. 
Western     Electric     Co.,     "Ed- 
Is,"        "Midget,        Jr.," 
"New  Mite." 


RAIL  BONDS 


Chase-Shawmut   Co.,   " 

unit." 
General    Electric   Co. 
Johns-Manville  Co.,   H.  W. 
Kierulff,     B.     F.,    Jr.    &     Co., 

"Thomas." 
Nat'l   Conduit  <£.   Cable  Co. 
Pierson,   Roeding  &  Co. 
Roeblings  Sons  Co.,  J.  A. 
Westghse  Elec.  &  Mfg.  Co. 

RECTIFIERS 

General    Elec.    Co.,    "Mercury 

Arc." 
Westghse    Elec.    &    Mfg.    Co., 

"Cooper- Hewitt." 

RHEOSTATS 

FIELD    RHEOSTATS 
Cutler-Hammer   Mfg.   Co. 
Ft.  Wayne  Elec.  Works. 
General    Elec.    Co. 
Simplex   Elec.    Heating  Co. 
MOTOR    STARTERS    AND 

CONTROLLERS 
Cutler- Hammer  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks. 
General   Elec.  Co. 
Westghse  Elec.  &  Mfg.  Co. 

SEARCHLIGHTS 

Ft.   Wayne   Elec.   Works. 

General    Elec.    Co. 

Std.    Elec.    Wks.,    "Engberg." 


SHADES 


Benjamin  Elec.  &.  Mfg.  Co., 
Metal. 

Dale    Co. 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Holophane    Co. 

Hubbell,    Harvey. 

Pass  &  Seymour. 

Western  Electric  Co.,  "Mar- 
ten." 


SOCKETS 


hi!  hiding  all  classes  of  Sock- 
ets and  Receptacles. 
Benjamin    Elec.    &    Mfg.    Co., 

"Twin"      Socket,      "Benco" 

W.    P.    Socket. 
Bryant    Elec.    Co.,    "Bryant." 
Cutler- Hammer   Mfg.    Co. 
General    Elec.    Co.,    "Edison." 
Holabird-Reynolds    Elec.    Co., 

"Weber." 
Hubbell,      Harvey, 

Pull    Socket." 
Johns-Manville    Co 

Moulded  Mica  W 

ets. 
Marshall   Elec.  Co., 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Stanley     &     Patterson,     Inc., 

"X,  w   Code"   W.    1'. 
Weber     Electric    Co.,     H.     D. 

Sears    general    sales    agent. 


"Hubbell 


H.      W., 

r    Soi  k- 


•M.-S." 


SOLDERING  MATERIAL 

SELF-FLUXING  SOLDER 

Belden    Manufacturing   Co. 

Dean    Electric    Co. — "1! " 

Kellogg  Sw'b'd  &  Supply  Co. 
Kierulff,     B.     F.,    Jr.     &     Co.. 

"Di-electric." 
Western     Electric    Co. 

SOLDERING  PASTE 
Belden  Manufacturing  Co. 
Blake     Signal     &     Mfg.     Co., 

"Aluminum    Tube." 
Chase-Shawmut      Co.,      "Red 

E.- 
Chicago   Fuse    Wire    &    Mfg. 

Co.    ' 
Kierulff,     B.     F.     Jr.     &     Co., 

"1  ►ielectric." 
Standard     Electrical     Works, 

"Standard." 
Western     Elec.     Co.,     "Haw- 
thorne." 

SOLDERING    SALTS 
Belden    Manufacturing   Co. 
Western     Elec.     Co.,     "Haw- 
thorne." 

SOLDERING  STICKS 
Belden    Manufacturing   Co. 
Western   Electric   Co.,"    Haw- 
i  home." 

STREET  CARS 

Pierson,       Roeding       <&.       Co., 
"Brill." 

STAPLES 

INSULATING   STAPLES 
Blake  Signal  &   Mfg.  Co. 
Kierulff.     B.     F.,     Jr.     &     Co.. 

"Blake." 


SUPPLIES 

Concentrate     your     Accounts 
and  Shipment* 

The  following  Advertisers 
carry  a  general  stock  of 
electrical  supplies. 

Brooks- Follis  Elec.  Corpn. 
Electric  Appliance  Co. 
Holabird-Reynolds  Elec.  Co. 
Pacific  Electrical  Works, 
Standard  Electrical  Works. 
Sterling  Electric  Co, 
Western  Electric  Co. 


SWITCHES 

DOOR    SWITCHES 
Bryant    Elec.    Co.,   "Perkins." 
Edwards       &       Co.,       "Eco," 

"Lungen." 
Marshall    Elec.    Co.,    "M.-S." 
Perkins   Elec.  Switch  Mfg.  Co. 
Standard      Electrical     Works, 

"M.  &  M." 
Western      Elec.     Co.,     "Eco," 

"Lungen." 

FLUSH    AND   SNAP 
SWITCHES 
Arrow   Elec.   Co.,   "Arrow  E." 
Bryant    Elec.    Co.,    "Perkins." 
Cutler-Hammer  Mfg.  Co. 
Dale   Co. 

General    Eliotr^   Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Standard      Electrical     Works. 

"M.   &   M." 
Cutter    Co..   The,    "C-S." 

KNIFE    SWITCHES 
Chase-Shawmut    Co. 
General    Electric    Co. 
Holabird-Reynolds    Elec.     Co 
Marshall    Elec.    Co..    "M-S." 
Perkins  Elec.  Switch  Mfg.  Co. 
Std.   Elec.   Wks.,   "Barkelew." 
Western    Electric    Co. 
Westghse  Elec.  &  Mfg.  Co 

PENDANT     SWITCHES 
General    Elec.    Co. 
Pass  &  Seymour. 
Perkins    Elec.    Sw.    Mfg.    Co. 

SWITCHBOARDS 

LIGHT   AND    POWER 
BOARDS 
Cutter   Co.,   The, 
Fairbanks,   Morse   &   Co. 
Ft.   Wayne   Elec.   Works. 
General    Electric   Co. 


Standard  Electrical  Works, 
"Barkelew." 

Western    Electric   Co. 
Westghse   Elec.   <£.   Mfg.   Cr. 

TELEPHONE     BOARDS 

Dean    Elec.    Co. 

Elec.   Appliance   Co.,    "Eaco.' 

Elec.    Goods    Mfg.    Co.,    "An- 

miiiriaphone,"      "Rotokoll." 
Kierulff,     B.     F.     Jr.     &     Co., 

"Sterling." 
Kellogg   Sw'b'd  &   Supply  Co. 
Standard     Electrical     Works 

"Couch  &   Seeley." 
Western   Electric  Co. 

TAPE 

American     Electrical     Works 
Belden    Manufacturing   Co. 

"Century." 
Elec.   Appliance   Co.,    "Eaco." 
General   Elec.  Co.,  "Paragon" 
Johns-Manville     Co.,     H.    W., 
"Magnetto,"  "Fibroid, 

"Niagrite."    "J.-M." 
Kierulff,     B.     F.     Jr.     &     Co., 

"Imperial." 
N.     Y.     Insulated     Wire     Co., 
"Grimshaw,"  "Competi- 

tion." 
Okonite  Co.,  The,  "Okonite," 

"Ma  us,  ,n  " 

Paraffine  Paint   Co.,  The,   "P 

&  B." 
Sterling     Elec.    Co.,      "Bear," 

"Sequoia." 
Western    Elec.    Co.,    "Victor," 

"Amazon." 

TELEPHONE   EQUIPMENT 

Dean    Electric   Co. 
Electric    Appliance    Co. 
Electric   Goods    Mfq.    Co. 
Kellogg   Sw'b'd   &   Supply   Co 
Kierulff,     B.     F.,     Jr.     &     Co., 

"Sterling." 
Western    Elec.    Co. 

TOOLS 

CONSTRUCTION     TOOLS 
Kierulff,   B.   F.,  Jr.  &  Co. 
Klein  &  Sons,  Mathias 

WIRE-CUTTING   PLIERS 
Marshall     Elec.     Co.,     "Econ- 

ny." 
Klein    &    Sons,    Mathias. 

TOWERS  (STEEL I 

Benicia     Iron    Works. 
Kierulff,     B.     F.     Jr.     &     Co., 

"Tripartite." 
Pierson,    Roeding    &    Co. 

TRANSFORMERS 

American  Transformer  Co., 
"American." 

Duncan    Elec.    Mfg.    Co. 

Elec.  Appliance  Co.,  "Pack- 
ard." 

Ft. Wayne  Elec  Wks,  "Wood." 

General    Electric   Co. 

Std.    Elec.    Wks..    "Moloney." 

Waqner  Electric  Mfg.  Co.. 
"Wagner." 

Western  Elec.  Co.,  "Ameri- 
can." 

Westghse  Elec.  &  Mfg.  Co.. 
"  W'pstinghouse." 

TURBINES 

STEAM    TURBINES 

General    Elec.    Co.,    "Curtis." 
Western   Elec.   Co.,  "Rateau." 
Westghse   Machine   Company 
"Westinghouse-  Parsons 

WATER     TURBINES 

Pelton  Water  Wheel  Co. 
"Pel  ton -Francis." 

TELEGRAPH    INSTRUMENTS 

Western    Elec.   Co. 


WIRE 


ALUMINUM   WIRE 
Pierson.   Roedinq  &  Co. 
ANNUNCIATOR    AND 
OFFICE    WIRE 
American    Electrical    Works. 
Belden    Manufacturing   Co. 
Electric   Appliance   Co.,    "An- 
sonia  " 


Nat'l     Conduit    &    Cable    Co., 

"Nat  tonal." 
Phillips     Insulated     Wire    Co. 
Roeblings  Sons  Co.,  J.  A. 
Safety   Ins.   Wire  &  Cable  Co. 
Standard   Electrical   Works. 
Standard    Und.    Cable   Co. 
Western   Electric  Co. 

ARMORED    WIRE 
Sprague   Electric  Co.,  "(lie  n- 

lirlil   " 

Standard   Und.  Cable  Co. 

ASBESTOS-COVERED 
WIRE 

Belden    Manufacturing   Co. 
D.    &    W.    Fuse    Co.,    "Delta- 

beston." 
Johns-Manville     Co.,     H.     W. 
Kierulff,    B.    F.,     Jr.     &     Co., 

"Ilcanv." 
Nat'l     Conduit    &     Cable    Co., 

"National." 
Safety  Ins.  Wire  &  Cable  Co. 
Western     Elec.     Co.,    "Delta- 

beston  " 

BARE  COPPER  WIRE 
American  Electrical  Works. 
Belden    Manufacturing   Co. 
Roeblings  Sons  Co.,  X  A. 
Kierulff,  Jr.,  &  Co.,  B.  F. 
Nat'l.  Conduit  <£.  Cable  Co. 
Phillips     Insulated     Wire    Go. 
Pierson,   Roeding  &   Co. 
Standard   Und.   Cable   Co. 

ENAMELED    WIRE 

Belden    Manufacturing   Co. 

General    Electric   Co. 

Nat'l.  Conduit  &  Cable  Co., 
"National." 

Western  Electric  Co.,  "Haw- 
thorne." 

IRON    WIRE 
American    Electrical    Works. 
Belden    Manufacturing   Co. 
Roeblings   Sons  Co.,  J.  A. 

MAGNET    WIRE 

American    Electrical    Works. 

Belden    Manufacturing   Co. 

D.  &  W.  Fuse  Co.,  "Delta- 
beston." 

Electric  Appliance  Co.,  "An- 
sonia." 

Kellogg  Sw'b'd  &  Supply  Co. 

Kierulff,  Jr.,  &  Co.,   B.   F. 

Nat'l.  Conduit  <£.  Cable  Co., 
"National." 

Roeblings  Sons  Co.,  J.  A. 

Standard  Und.  Cable  Co. 

Western  Electric  Co.,  "Haw- 
thorne." 

RUBBER-COVERED  WIRE 

American  Electrical  Works, 
"Americanite." 

Belden    Mfg.   Co. 

Electric  Appliance  Co.,  "Par- 
anite." 

General   Electric  Co. 

Habirshaw  Wire  Co.,  "Hab- 
irshaw." 

Indiana  Rubber  &  Insulated 
Wire   Co.,   "Paranlte." 

Kierulff,  B.  F.,  Jr.  &  Co. 
"National." 

Roeblings  Sons  Co.,  J.  A. 

National  Conduit  &  Cable  Co., 
"National." 

N.  Y.  Insulated  Wire  Co., 
"Grimshaw,"  "Raven  Core." 

Okonite   Co.,  The.   "Okonite." 

Phillips  Insulated  Wire  Co., 
"Parac." 

Safety   Ins.  Wire  &  Cable  Co. 

Simplex  Elec.  Co.,  "Simplex," 
"Climax." 

Standard  Elec.  Works,  "Sim- 
plex."   "Climax." 

Std.     Und.     Cable     Co.,     "Tip 
.    Top."    "Marsh."   "Sterling. 

Western  Electric  Co.,  "Hab- 
irshaw."  "Parac." 

WEATHERPROOF   WIRE 

American    Electrical    Works, 
^lec.    Apoliance   Co..   "O.   K. 
General    Electric   Co. 
Kierulff.     Jr..    &     Co.,     B.     F., 

"Chicago." 
Nat'l.    Conduit    &    Cable    Co., 

"National." 
Tkonite   Co..    The.    "Cnnrlne. 
Phillips    Insulated    Wire    Co., 

"O.    K." 
Roeblings  Sons  Co.,  J-   A.      >t 
Simplex    Elec.   Co.,  "T.  Z    R. 
Standard  Und.  Cable  Co. 
A/estern  Electric  Co..  "O   K. 
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RKINS 

250-VOLT 
SWITCHES 

NATIONAL  ELECTRIC    CODE    STANDARD 


w 


Each  Branch  of  the  "Perkins"  Panel  Switches  with  Connections  for  Plug  Fuses 
is  fitted  with  a  10-Ampere,  Double  Pole,  Indicating  Snap  Switch 

Code  Word  Lisl   No  I n: 

Jachtdot  2400  Double   Pole,    Single   Branch  5<-8  x  3 

Poll  rn  2300  Double   Pole,     Double   Brani  h  91  ,  \  3 

Polycm-bon  2360  Triple  to  Double  Pole,  Doubli    Branch     10^x3 

YOUR  JOBBER  WILL  FURNISH  THE  GOODS 

The  Perkins  Electric  Switch  Mfg.  Co, 


Chicago,   Illinois 


609   Mission  Street,     San  Francisco 


Bridgeport,  Conn. 


u 


V 


BRYANT 


PANEL    SWITCHES 

NATIONAL    ELECTRIC    CODE 
STANDARD  ...     125    VOLTS 


<J  This  line  of  Switches  has  been  designed  with  the  idea  of  requiring  a 
minimum  investment  and  stock  of  both  the  dealer  and  the  contractor. 

(§  The  standard  switches  are  furnished  without  fuse  connections.  By 
carrying  a  small  stock  of  fuse  plates  and  clips,  switches  with  connec- 
tions for  link  and  enclosed  fuses  can  be  obtained.  The  clips  are  placed 
under  the  screws  which  are  used  for  the  link  fuses.  No  parts  are  left 
over,  and  everything  that  is  required  is  provided. 

YOUR  JOBBER  WILL  FURNISH  THE  GOODS 

The  Bryant  Electric  Company 

609  MISSION  ST.,  SAN  FRANCISCO 
CHICAGO,  ILLINOIS  BRIDGEPORT,  CONN. 
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NEWS    NOTES 
Our   arrangements    fur    handling    thin    department 
urc   being   extended    in    a    manner   which    ^^  ill    Insure 
the  regular  weeklj    publication  of  Items  of  Interest 
from   the  entire  Coast. 

NEW    POWER    INSTALLATIONS 

Illustrated  descriptive  articles  describing  t  li  «- 
in  os  i  recent  power  Installations  of  note  n  ill  l»e 
published  from  time  to  time,  accompanied  by 
valuable  data   for  reference   purposes. 

PAPERS    ON    TECHNICAL    SUBJECTS 

our  staff  of  associate  editors,  numbering  some  of 
Hie  in i».s t  eminent  engineers  in  the  tit*  Mm  of  elec- 
tricity* steam  and  nil.  will  furnish  from  time  to  time 
technical   articles  of   unusual   Importance. 

APPROVED    FITTINGS 
We  iv I II  <-;irr>    at  our  San   Pranclsco  office  n  com- 
plete  Mm   nf  approved   electrical   devices,  data    being 
furnished     us    rcgularlj     by    the    UNDERWRITERS' 
LABORATORIES    u(     Chicago,    and    will    Include    in 

(his    department    nf    the   JOI  l<  N  VI.    Dm-    si    recent 

information  on  the  Niibject,  enabling  our  subscribers 
to  maintain  a  perfect  record  of  the  work  which  the 
laboratories  ore  carrying  ou. 

PROCEEDINGS  AMERICAN  INSTITUTE  OF 
ELECTRICAL    ENGINEERS 

We  will  iiiiMish  regularly,  papers  read  nf  the 
monthly  meetings  of  (lit*  San  Pranclsco,  Seattle  ;iml 
I. ns  ingeles  sections  of  the  Institute,  with  steno- 
graphic  reports  of   the  discussions  which    follow. 

'I' his  brings  the  subscriber  in  close  touch  with 
some  of  (lit*  most  eminent  engineers  in  (Ik*  country, 
enabling  him  to  obtain  (he  diversified  views  nf  (lie 
leading  members  of  that   association. 


SUBSCRIPTION  AGENTS  WANTED    IN. EVERY  COMMUNITY 

LIBERAL    COMMISSIONS 


604  MISSION  ST.    SAN  FRANCISCO 
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30,000  Turns  at  5| 
Standard  Pusl 


Overload  Marshall 
utton  Switches 


<© 


«s 


o 

ft 


litre  is 
the  latest 
M  a  rshall 
Switch. 

Looks  like 
others  out- 
side— differ- 
ent inside. 


See    this    section  This    is    the    interior,    simply 

through    the    switch?  a    pawl    and    ratchet.      Look    at 

Ever    see    anything  the   inside   of   the   face   pin 

like    it?  minute. 


Shaded     parts     show     substantial     insulation     above 
binding  screws.      No  short  circuits  here. 


These-  are  the  separable  parts,  only  live  of  them. 
The   next    best    has   thirteen. 

And  the  Marshall  working  pails  are  case  hardened 
steel — genuine   ease    hardened    steel. 

Note  (hat  only  one  piece  oi*  metal  besides  the  bind- 
ing i"isi  carries  tile  current.  Case  hardened  bey 
shown  in  the  third  ami  fourth  pieces  are  double  lenuHi. 
They  work  easier  and  wear  longer.  Besides  this,  aftei 
the  switch  is  assembled,  the  mechanism  is  riveted 
ier t-i ii-r  and  cannot   be  separated. 

w  i  \    over    on    the    right    hand    side    is    « Crucible 

Tungsten  Steel.  \\  c  underscored  ours  because  it  is  not 
used  elsewhere  and  because  Crucible  Tunsgten  Steel 
is    unbreakable    and    we    so    guaiant'.-    il       I..I  e\er. 

As  yel  the  underwriters  only  require  6,000  opera- 
tions, bu(  we  guarantee  20,000  and  facsimile  of  the 
Electrical  Testing  Laboratories  lest,  which  we  will 
send    you    for    the   asking,   shows    that    this   switch    was 

sui ssfuily   opei  a  i  ed    bj    i  hem   30  5  17    i  tme ,    abovi 

its   rated   load. 


Extra   Points 


Here  is  an  enla 
view  of  tie  bronze  lock- 
ing spring  under  the 
binding  post  which  ab- 
solutely prevents  open 
currents  due  to 
con  1 1  '  '■  i  i  <  o  i  s ,  saving 
o  w  n  e  r  s  perpet  ual  ex- 
pense. 


Looking    down     into 
interior    .of     the     Marshal] 
single     pole      switch      in     a 
M  a  r  s  hall      switch      ca 
Please   note   the  ■  >o n 

gained    a  I    the    side    b ; 
narrow    porcelain,    which    is 
stronger   too. 


WE  GUARANTEE  OUR  PORt  MAIN   AGAINST  BRI  AhAGI    (ROM   ANY  CAUSE  WHATSOEVER 


84  Jobbers  have  this  switch  in  stock.       Askl 

name  of  jj 

PACIFIC  ELECTRICAL  WORKS,   Los  Angeles 
have  'hem  in  stork 

MARSHALL  EL] 

B 


>urs  or  write  on  your  letterhead  for  free  sample  and 
r  who  has  them 

DUNHAM,  CARRIGAN  &  HAYDEN  CO.,  San  Francisco 
have  these  goods  in  stock 

JTRIC  COMPANY 

ION 
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MOW 


The    entile    Pipi     lOnds    -\  stem    is    based    I 

I  wo    ha  nl    drawn    steel     i ne    rectang  ular 

i  No.    l  -'"  l     in    ii"'    I  ' ■■  "    size)    and    one    octa  501 
1  No     I  203    in    the    !&"   size  I. 

The   RKCTANGULAI!    BOX    has  seven   openings 
.■  her     three    knock   outs    on    one    sin 
in   1  in.  ni  her  sid  the  bottom    and  om     in 

each   end. 

1  Mi    a    l;i\''H    job    11    is    onlj     necessary    to    di  ti 
mine   how    many    of   1  hese   s  011   wa  '  1    pip' 

sizr.  As  you  come  to  tin-  lust  place  win  re  a 
box  is  required,  hi!  the  knock  out  sharply  in 
tin  middle  and  drive  il  in  where  you  want  lu 
pul    the  pipe   (end,  bottom  or  either  side). 

'I'.,  make  TYPE  "E"  1  I  'ig.  I  I.  Strike  1  he 
knock  out  in'  the  end  1  No.  I  2(1  I,  Fig  F)  a 
blow  Willi  a  round  nosed  hammer  ami  pul  a 
nipple  (No  1  !-IO,  l^ig.  1  1  into  the  opening  from 
tlii-  inside.  It  lias  a  square  head  an  I  won  1  turn 
round  in  the  box,  so  you  can  screw  this  threa  led 
nipple  ami  box  riglil  into  the  pipe  coupling  ami 
you  have  gol  a  straight,  neal  job,  thai  won't 
crack  or  evei  givi  way.  Cul  (Fig  I  1  shows  a 
porcelain  cover  with  pip''  drop  which,  of  course, 
you    can   put    on   afl  -  over    you 

n  .1  nl 

•I'.i   make  TYPE  "A"    (Fig    5),   for  Greenfield   01 

Sprague,    drivi     in    the    bottom    ki k-out.    pul    in 

nipple  No.  1242  I  Kig.  ^  >  in  tile  inside,  put  in  duct 
and  sit  down  screw  to  hold  it.  The  cut  slmws 
a  cover  foi  Weatherproof  wire  drop,  which  does 
1  hi     job   I"  tl.i-  than   tin-  ol  I   kind 

If    you    want    a    TYPE    "X."     I'Mg.    S    shnws    bow    tn 

.in    it       Cover    m    1  li is   I'lti    is    .1    Marshall    I, 
witr  cover.      Y<>u   ran   make  smooth   holes   in 
cover  In  suit   yourself,   too.     Simply   push  out   the 
ci  tin  tit    witl     .1    screw-drivei      where    you    want   a 
hob 

T ake    ■_• "   size,   TYPE     1  ;      (Fig.    10),    which 

will   tit    ANY  Switch   you  can   tin  I  of  :,  or   10 
capacity,    AN)     Receptacle,   or   ANN'    Rosette,    take 
Box    No.    1203    (Fig.    1;  1 .   ami    Universal    Covei    No 
1232   (shown   in    Vig.   .<  1.      Adjust    tin'   tapped   holes 
A"    ami    "B"    l>\     pushing    BOTH    hinged    .'lips    at 

:e    with    the    fingers,    in    or   "Hi,    so    thai    it    will 

inst  nt  tii''  fastening  holes  through  tin  porce- 
lain; then  loosen  up  the  two  screws  in  this 
1.  set  it  mi  the  bos  (No.  1203,  Cm.  ',1  SO  that 
tin  clips  will  extend  under  the  turned  ovei  rim, 
turn  it  round  in  any  position  you  want  to  bring 
tlm  Switch  or  Rosette  right;  tighten  up  tins.. 
screws,  BEING  SURE  THAT  THE  CLIPS  ARE 
TURNED  UNDER  Till-:  RIM.  Next,  tin. ail  your 
wit-is  through  tlm  Switch,  Rosette  or  Receptacle, 
en  it  I.,  tlm  box  with  tlm  machine  screws 
sen!  with  the  cover.  It  will  tit  any  SWITCH, 
l;'  ISETTE   1  'It    RECEPTAi  '1,11 

Tim   square    nut    (Fig.     ;  1    is   only    used    t.i    join 
boxes    togel  in  r,    •  ml    mi    end.    or    win  re    in 
particular   cas<  s   a   diffei  ent   Sprague   bush- 
ing   is  desirable. 

1  "  ei    J liffpn  nl    combinations   can    be    111  ide 

with   these   two   boxes    anil    don't    forget    thai    you 
■  a  11  make  up  anything  you   wan  I   as  you  go  alon 
on     tlm    job.       No    waiting    ami     no    dea  I     s  ock 
Siz.'S.    '..--,     I  i,. 

We   are    pleased    I.,   answei    questions,   and    wil 
appreciate   your  suggest  ions. 


PACIFIC  ELECTRICAL  WORKS,  Los  Angeles 
have  them  in  stock 

MARSHALL 


r\  im:   ••(;■• 
(Pig.  10) 


DUNHAM,  CARKIGAIN  &  HAYDEIN  CO.,  San  Francisco 
have  these  goods  in  stock 

CTRIC  COMPANY 

DSTON 
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CONVENTION  OF  PACIFIC  COAST  ELECTRIC  VEHICLE 

ASSOCIATION 


Responsive   to   invitation,   a   number  of   Pacific   Coast  repre-  power    consumer,    entitled    to    low    current    rates.      With    cheap 

sentatives  of  distributers  of  electric  vehicles  and  their  equipment.  electric    power    assured,    sales    will    be    encouraged.       The    full 

together  with  several  central  station  men,  met  at  the  St.  Fran-  scope  of  the  organization  can  he  best  appreciated  by  reading  the 

cis    Hotel,    San    Francisco,    February    19th   and   20th.    1909.      Ex-  record  of  the   first   annual   meeting  as   set    forth   hereafter 

cellent  papers  were  read  by   some  of  the  delegates  ami  a  unity  I  lie   Convention   was  called  to  order  at   10:30  a.   m.    Friday. 


Ra  mine  t   Given  by  Electric  Storage  Battery  Company  to  Delegate*   Pacific  t'oant   Electric  Vehicle    Vsxociation. 

of  spirit  created  that  resulted  in  the   formation  of  a  permanent  February   19th  with  an   address  of   welcome  and  explanation  of 

organization  to  be  known  as  the   Pacific  Coast   Electric  Vehicle  purpose  by   Mr.   R.   B.   Daggett,   manager  of   the   San   Francisco 

Association.  office    of    the    Electric    Storage    Battery    Company.     During    the 

The  prime  object  of  this  organization  is  to  promote  the  sale  course  of  the  day  papers  were  read  as  follows: 
of   electric    vehicles,     its   first    work    is   to    convince   the   central  "Electric   Vehicles,"   by    Mr.   R.    B.   Daggett;   "Mercury   Arc 

station   companies   of   the   desirability   of   battery   charging   as   a  Rectifiers,''   by    Mr.   R.    M.   Alvord;   "Vehicle   Batteries."   by    Mr. 
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Geo.  B  Murphy;  'The  Relation  of  Central  Station  Companies 
to  the    \ir  Business,"  by  Mr.  Fred  T.  Kitts;  "The  Elec- 

tric Vehicle  Motor,"  by  Mr.  J.  T.  De  Remer.  These  papers 
brought  out  much  valuable  information  in  the  course  of  the  dis- 
cussion  that   followed  them 

For  the  purpose  oi  effecting  a  permanent  organization  the 
chair  appointed  as  a  committee  to  draw  up  a  constitution  and 
by  laws,  Fred  T.  Kitt,  A.  C.   Downing  and  A.  H.  Halloran. 

In  the  evening  the  delegates  were  the  guests  of  the  Electric 
Storage  Batter)  Companj  at  an  enjoyable  theatre  party  given 
at  the  ( Irpheum.  Later  the  party  adjourned  to  the  Louvre  where 
a  sumptuous  supper  was  spread  under  the  auspices  of  the  Stude: 
baker   Company. 

Let   Watts,    -'.mpt-res.   Volts,  all  be  gone, 
eat,  drink,  be  merry,  join  the  song; 
"Studebaker"  as  host,  desires  this  to  be 
An   i  stances,  so   be  free. 

I  Me  "song"  was  an  appropriate  parody  on  a  popular  automo- 
bile   ditty. 

A  small  model  automobile  was  placed  at  each  plate  as  a 
souvenir  of  the  occasion  and  every  encouragement  given  for 
the  promotion   of  good-fellowship. 

On  Saturday  morning,  Februarj  20th,  business  was  resumed 
with  the  reading  of  a  paper  on  "Commercial  Electric  Vehicles," 
bj  Mr.  V  C  Downing,  and  one  on  the  "Electric  Garage,"  by  Mr. 
S.  P.  Reed.  The  discussion  that  followed  brought  out  con- 
siderable data  on  electric  plea-ure  vehicles.  The  meeting  ad- 
journed  at   one  o'clock   until   the  banquet    at     even. 


Ilabcock"     Electric     Climbing     Powell-Street     Hill. 


During  Lite  interim  the  \isitors  inspected  elect!  ic  automo- 
biles and  their  equipment.  Several  test  runs  were  made  by  a 
"Babcock"  machine  on  the  Powell  street  hill.  This  is  one  of 
the  heaviest  grades  in  San  Francisco  and  it  was  demonstrated  to 
the  satisfaction  of  everyone  present  that  the  electric  automobile 
is  a  good  hill-climber.  Six  trips  were  made  in  rapid  succes- 
sion, the  car  taking  the  heavy  grade  with  ease. 

A  banquet  on  Saturday  evening  was  given  to  the  delegates 

by    the    Electric    Storage    Battery    Company.      The    table    was 

beautifully    decorated;    occupying   the   center    was    a    large   model 

automobile       An    electric    car    running    on    a    track    around    the 

died    with   current   by   a    storage   battery,   carried    mes 

i   the   guest-  and   caused   considerable  amuse- 

id  fun-making  took  up  the  early  part  of  the 

but    at    the    conclusion    of    the    dinner    a    report    was 

asked    from    the    committee    on    constitution    and   by-laws,    which 

reported    as    follow  -  ; 


Constitution    and    By-Laws   of   the    Pacific    Coast    Electric 
Vehicle    Association. 
ARTICLE    T. 
Name. 
This  Association  shall  he  known  as  the  Pacific- Coast   Elec- 
tric Vehicle    Association. 

ARTICLE    11. 
Object, 
To  promote   the   use   of  electric  vehicles. 
ARTICLE  111. 
Membership. 
Any   person   or   any   member  or   employee  of  a  company  en- 
gaged  in   the  manufacture   ol    electric  vehicles,   their  equipment 
or  distribution,  in   the  sale  of  electric  power,  in  furthering  the 
publicity  of  the  same,  or  any   owner  of  an  electric  automobile, 
is   eligible    for   membership   in    this  Association. 
ARTICLE    IV. 
Officers   nnd    Their    Duties. 
The   officers   of   this   Association   shall   consist  of   President. 
Vice-President   and   Secretary-Treasurer,  and   their  duties  shall 
he    those    usually    appertaining    to    such,    except    that    they    shall 
constitute   the   Governing   Board   and   shall    appoint   committees 
and   call   meetings. 

ARTICLE    V. 
Elections. 

Section  1.  All  officers  shall  be  elected  for  the  term  of  one 
year,  except  in  the  ease  of  vacancies,  when  the  term  of  office 
shall   be  for   that   part   of   the   unexpired    term   only. 

See.  2.  Any  member  of  good  standing  shall  be  eligible,  for 
election   to  any   office. 

Sec.  3.  When  from  any  cause  any  office  shall  becom* 
vacant,  it  shall  be  filled  by  election  as  soon  as  practicable!  after 
the  receipt  of  no!  !i  •    of    la  id   \  scancy. 

See.   4.      Election  shall  be   by   ballot,   the  first  ballot  being  a 
nomination.      The    ballots   shall    continue    until    one    nominee    has 
the   majority   of   the   votes   of   those   present. 
ARTICLE    Vf. 
\  mendments. 

Section  1.  Amendments  to  the  Constitution  can  be  made  by 
a  two-thirds  vole  of  all  members. 

Sec.  2.  Amendments  to  the  By-Laws  can  be  made  by  a 
two-thirds  vote  of  the  members  present   at  any  meeting. 


BY-LAWS. 

ARTICLE    I. 

Membership. 

Section  1.  Applicants  who  are  eligible  shall  become  mem- 
bers upon   payment  of  the  admission   fee  of   $5.00. 

Sec.  2.  Tlie  dues  shall  be  $2.00  per  annum,  payable  on 
March  1st  of  each  year,  excepting  that  charter  members  shall  he 
exempt  from  the  first  year's  dues.  Those  admitted  before 
July   1.   1909,  shall  be  charter  members. 

ARTICLE    II- 

Special  Meetings. 

Special   meetings  shall   be  called  by  the  board   at   their  dis- 
cretion, or  upon  the  application  of  five  members,  when  no  busi- 
ness shall   be  transacted  other  than   that  stated   in   the  call. 
ARTICLE    III. 
Meetings. 
Section  1.     The  regular  meetings  of  the  Association  shall  be 
held  within  the  first  week  of  February  of  each  year. 

Sec.  2.     The  place  of   the   next  meeting  shall  be  determined 
by  the  members  one  year   in   advance. 
ARTICLE    IV. 
Rules. 
Roberts'   Rules  on  Order  shall   govern   the  "meetings   of   the 
Association     and     the    Governing     Board,     except     as     otherwise 
provided  for  in   these  By-Laws. 

Order  of   Busiuess. 

1.  Roll-call. 

2.  Reading   the   Minutes. 
Report    of    the    Secretary-Treasurer. 
Report  of  Committees. 
Unfinished  Business. 
Xew   Business. 

T.     Adjournment. 

ARTICLE   V. 
Quorum. 
A  quorum  shall  consist  of  fifteen  members. 


3. 
1. 
5. 
8. 


February  27,  1909] 
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These  were  adopted  and  signed  by  the  following,  a  number 
of  delegates  being  unavoidably  absent : 

Geo.  E.  C.  Holberton,  San  Francisco  Gas  and  Electric  Com- 
pany. 925  Franklin  street. 

Fred   T.   Kitt,   316   Twenty-second   street,   Sacramento,   Cal. 

A.   G.   Jones,   General   Electric   Company  San   Francisco. 

A.  Scraba,  Bay  Cities  Electric  Company,  Oakland. 

W.  N.  Stevenson,  care  of  E.  R.  Braley,  Pasadena,  Cal. 

W.  D.  Vance,  Bay  Cities  Electric  Company,  Oakland. 

A.  C.  Downing.  Studebaker  Company,  South  Bend,  Ind. 

R.  M.  Alvord,  General  Electric  Company,  San  Francisco. 

William  Hughes,  Bay  Cities  Electric  Company,  Oakland. 

Geo.  R.  Murphy,  Electric  Storage  Battery  Company,  San 
Francisco. 

W.  W.  Briggs,  Westinghouse  Electric  and  Manufacturing 
Company,    U>S   Secnd   street,   San    Francisco. 

G.  A.  McDougald,  568  Fairmount  avenue,  Oakland. 

Sirch  Electrical  and  Testing  Laboratories,  Los  Angeles, 
California. 


THE  ELECTRIC  VEHICLE.1 

BY     R.     B.     DAGGETT.  2 

The  electric  vehicle  has  been  on  the  market  for  about 
twelve  years.  It  has  been  prominent  during  the  last  eight  years. 
The  greatest  strides  have  been  made,  however,  during  the  last 
five  years. 

As  is  usual  with  new  devices,  the  first  electric  vehicles  put 
on  the  market  were  crude  and  imperfect  in  many  particulars. 
These  imperfections  reduced  their  radius  of  action  so  that  their 
adaptability  was  somewhat  limited.  The  battery  being  the  source 
of  power,  the  blame  for  lack  in  mileage  naturally  attached  to  its 
alleged  lack  in  capacity  and  great  weight  per  unit  of  output. 

The  evolution  of  the  vehicle  battery  will  be  fully  described 
in  the  paper  to  be  presented  later  by  Mr.  Murphy.  You  will 
learn  that  there  has  been  little  change  in  the  type  of  battery  and 
that  the  capacity  per  unit  of  weight  has  not  been  greatly  increased 
during  the  last  eight  years  until  very  recently.  The  new 
thin  type  of  plate  which  has  been  put  on  the  market  during  the 


Supper  Given   Delegates   by    studeltaker   Bros.   Company. 


Rauch  &  Lang  Company,  F.  W.  F  faff  num.  Manager,  2120 
West  Seventh  street,  Los  Angeles. 

I.  G.  Perin,  Western  Electric  Vehicle  Company,  Oakland. 

"Journal    of   Electricity,    Power    and    Gas,"    San    Francisco. 

R.  B.  Daggett,  Electric  Storage  Battery  Company,  San 
Francisco. 

T.  H.  Dooling,  Electric  Storage  Battery  Co.,  San  Francisco. 

The  next  business  being  the  election  of  officers,  the  follow- 
ing were  chosen: 

President  R.  B.  Dagget,  Manager  S.  F.  Office  Electric  Stor- 
age Battery  Co. 

Vice-President,  A.  C.  Downing,  Manager  Electric  Automobile 
Department  Studebaker  Bro>.  Co.,  San  Francisco. 

Secretary-Treasurer,  A.  H.  Halloran,  Managing  Editor 
Journal  of  Electricity,   Power  and  Gas. 

After  a  spirited  contest.  Oakland.  California,  was  selected 
as  the  next  meeting  place.  The  "Journal  of  Electricity,  Power 
and  Gas"  was  chosen  as  the  official  organ  of  the  Association. 
The  Convention  then  adjourned  after  a  most  enjoyable  and 
successful  session.  The  attendance  was  about  fifty  and  included 
representatives  from  all  California. 


last  year  has  increased  the  capacity  of  batteries  per  unit  of 
weight  about  25%,  and  in  some  special  cases  to  a  still  greater 
degree. 

The  greatest  improvement  in  the  electrfc  vehicle  has  been 
made  with  respect  to  the  design  of  the  moving  parts,  such  as 
motor,  bearings,  etc.,  and  also  in  the  quality  of  workmanship 
and  material.  These  latter  improvements  have  increased  the  ef- 
ficiency of  drive  very  materially,  thereby  increasing  the  mile- 
age from  two  to  three  hundred  per  cent  with  the  same  expendi- 
ture of  energy,  and  hence  with  the  same  battery  equipment.  This 
increased  mileage  is  due  partly  to  the  increased  efficiency  of  oper- 
ation, thus  requiring  a  smaller  amount  of  energy,  and  also  by  de- 
creasing the  discharge  rate  of  the  battery,  thereby  increasing  the 
number  of  ampere  hours  available. 

It  may  interest  you  to  know  the  approximate  number  of  elec- 
tric vehicles  in  use  today  in  some  of  the  cities  throughout  the 
country.     I  have  therefore  tabulated  them,  as   follows: 


'Paper  read  at  first  annual  convention  Pacific  Coast  Electric 
Vehicle  Association. 

:Manager  S.   F.   Office  Electric  Storage   Battery  Co, 
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i  lommercial.         Pl<  asure. 

New   York 900 

i  'meago    50  3000 

Boston     .1  si; 

Cleveland     I  850 

St.    Louis    0  200 

Atlanta     

Los  Angeles    -'•"•  150 

Pasadena  

Seattle    5  60 

Portland     

Oakland     30 

Sacramento     5 

San      Jose  .  .  5 

Sa  n   Fra  ncisco    1  5 

The  two  principal  uses  of  electric  vehicles  an-  for  pleasure 
and   for  commercial  purposes,     'lite  pleasure  vehicle  will  a\ 

about  70  miles  at  ordinarj  speed  on  g 1  roads.     The  commercial 

vehicle  may  be  divided  into  two  classes — the  runabout,  having  a 
mileage  about  the  same  as  the  pleasure  vehicles,  and  truck 
delivery  wagons,  capable  "1  hauling  heavy  load-.,  the  latter  having 
a    mileage   of   from   25   to   40.      The    electric   truck    has    demon 
strated  its  value  and  economy  in  operation  in  many  cities  of  the 
country.     '1  he  city  nearest  at  hand  in  which  electric  trucks  have 
been  operated   successfully   is   Los    Angeles.     The   1...-    \ 
and  Redondo  Railway  Company  operates  electric  trucks  for  haul- 
ing freight,  and  they  have  data  which  indicates  that   the  electric 
truck   is   the   most   economical    device     for   the   purpOSi 

The    electric    vehicle    manufacturers    find,    <'ii    approaching 


Electric    Bank     Wagon    or    Pay    Car. 

prospective  customers  for  the  purpose  of  convincing  them  of 
the  feasibility  of  changing  from  horse  drawn  to  electrically 
driven  truck-.,  that  the  cost  of  equipment  and  operation  of  the 
electric  truck  seems  large.  Upon  investigation  it  is  found  that 
the  reason  for  this  is,  that  few  companies  operating  horse 
drawn  vehicles  keep  records  of  the  cists  involved,  and  that 
hence  the  costs  are  greater  than  are  assumed.  This  statement 
applies  as  well  to  the  lighter  forms  of  vehicles.  It  is  necessary. 
therefore,  for  the  manufacturer  and  distributer  of  electric  ve- 
hicles not  only  to  study  the  co~ts  of  hi,  product  but  also  thai  of 
all  other  forms  of  vehicles,  in  order  to  put  before  the  prospective 
buyer  a  convincing  argument. 

There  is  practically  no  competition  between  the  vehicles 
driven  by  gas  engines  and  those  driven  by  electric  motors.  Their 
fields  are  quite  separate  and  distinct.  The  gasoline  car  is  adapt- 
able for  touring  purpose:  requiring  a  large  radius  of  action, 
whereas  the  electric  vehicle  is  suitable  only  for  use  within  a  r< 
stricted  area.  Investigation.  I  think,  will  show  that  large  numbers 
of  gas  engine  driven  vehicles  are  used  for  business  and  pleasure 
hort  distances  in  the  larger  cities.  I  believe  it  can  be 
demonstrate. 1  that  the  gas  engine  driven  vehicle  can  1 
in  many  cases  by  the  electric  vehicle  for  city  use.  with  an  in- 
imy  of  operation,  ease  and  cleanliness  in  manipu- 
lation, and  a  decrease  in  repair  hills.  Increase, 1  cleanliness  ami 
superior  sanitary  conditions  of  the  streets,  especially  in  our  largest 
cities,    deserve    serious    consideration.      Power    driven    vehicles, 


and  especially  electric  vehicles  which  are  both  clean  and  noiseless 
as  compared  with  horse  driven   vehicles,  make   for  the  improved 
i  mditii  nis  along  these  lint  - 

In  the  city  of  Boston  recently,  a  lest  of  the  comparative 
adaptability  of  the  electric  and  gasoline  vehicles  for  moving  about 
congested  districts  was  made-  A  route  was  determined  upon  and 
at  the  same  moment  the  electric  ami  gasoline  started  in  opposite 
directions  t"  make  the  predetermined  circuit.  The  electric  arrived 
at  the  starting  point  fifteen  minutes  ahead  of  the  gasoline  car. 

Mr.  Pfaffman  in  his  paper  will  bring  out  the  tire  problem. 
Experience  has  demonstrated  that  the  mileage  to  he  obtained  In 
electric  vehicles  is  largely  dependent  upon  the  type  of  tire  used. 
In  fact,  the  tire  problem  in  connection  with  all  traction  vehicles 
seems  to  he  an  important  one.  and  one  which  is  receiving  a  great 
dial  of  attention  from  the  tire  manufacturers.  Great  improve- 
ments have  been  made  and  no  doubt   others  are  contemplated. 

The  electric  vehicle  having  been  demonstrated  as  a  success, 
the  central  power  station  companies  furnishing  current  in  the 
more  important  cities  should  .it  once  appreciate  the  opportunity 
of  greatly  increasing  their  output  without  materially  increasing 
the  capacity  and  hence  the  investment   on   their  generating  plants. 

Electric   vehicles   are    most    usually   either   charged   during   the 

middle  pan  of  the  day  or  late  at  night.  It  is  hardly  necessary 
i"  ever  charge  vehicle  batteries  during  the  peak  of  tin  load, 
Hence,  if  Central  Station  Companies  can  encourage  the  use  of  the 


Electric  Truck   Whlcli   Hum   Been   in   Continual   Operation 
Over   s.i ii  Francisco  Streets  Since  January   10,  |!MI7. 

electric  vehicle,  they  will,  at  only  the  expense  of  advertising, 
practically  obtain  storage  batteries  connected  to  their  system  for 
the  purpose  of  increasing  the  load  when  the  ordinary  demand  for 
current  is  small.  This  problem  of  increasing  the  load  factor  is 
one  of  the  most  important  ones  before  the  electric  power  com- 
panies today. 

"I  he  first  move  by  the  Central  Station  Companies  toward  en- 
i  ouraging  the  use  of  electric  vehicles  should  be  their  purchase  for 
their  own  use.  for  emergency,  construction  wagons,  etc.  Many 
of  the  larger  eastern  central  station  companies  have  taken  this 
step  and  I  think  upon  investigation  it  will  be  found  that  not  only 
are  they  justified  in  making  the  purchase  for  the  purpose  .  Pf  con- 
vincing the  public  of  the  feasibility  of  operating  the  electrii 
vehicle,  hut  that  these  vehicles  have  increased  their  economy 
•  if  operation. 

Further  methods  of  procedure  suggested  are  advertising  by 
electric  signs  and  through  the  newspapers  the  fact  that  the 
company  is  prepared  to  make  special  rates  for  charging  automo- 
bile batteries  and  to  at  least  assist  in  establishing  convenient 
charging   stations   throughout   their  territory. 

The  subjects  above  outlined  will  be  taken  up  more  thoroughly 
in  tin  papers  t"  be  presented  at  this  convention,  it  not  being 
the  purpose  of  this  paper  to  treat  any  of  the  subjects  mentioned 
exhaustively,  but  to  direct  your  thought  by  bringing  to  your  at- 
tention the  salient  points  regarding  the  electric  vehicles. 
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MERCURY  ARC  RECTIFIERS.' 

BY    R.    M.    ALFORD.  ~ 

Before  the  introduction  'ii  the  mercury  are  rectifier  there 
existed  a  demand  for  a  compact,  efficient  and  low  cost  device  for 
rectifying  alternating  current  for  various  purposes,  particularly 
for  charging  storage  batteries  and  electric  vehicles.  That  this 
demand  has  been  filled  by  the  mercury  arc  rectifier  is  evident  by 
the  fact  that  there  are  nearly  thirty-five  hundred  rectifiers  in 
satisfactory  operation   throughout   the   world. 

A  modern  installation  of  a  mercury  arc  rectifier  charging  an 
electric  automobile  is  shown  in  Fig.  1.  It  is  needless  to  say  that 
this  shows  a  marked  improvement  over  some  of  the  earlier 
installations. 

The  mercury  arc  rectifier  is  no  doubt  the  best  device  that  has 
been  produced,  particularly  on  account  of  its  flexibility  and  re- 
liability in  operation  and  the  fact  that  it  is  so  simple  to  operate. 
The  simplicity  of  its  operation  permits  its  installation  at  any 
point  whether  skilled  or  unskilled  labor  is  available  for  opera- 
tion, as  various  letters  from  users  who  are  non-technical  and 
non-electrical   show. 

It  is  not  the  intention  of  this  paper  to  go  very  deeply  into 
the  theory  of  the  rectifier.  The  mathematical  demonstration  of 
the  law  of  the  rectifier  is  quite  complex,  and  neither  time  nor 
space  will  permit  its  discussion.  A  few  simple  statements  in 
regard  to  theory  may,  however,  be  of  interest. 


Fiff.    1.      Modern     \ul oblle    Charging    Outfit. 

In  an  exhausted  tube  having  one  or  more  mercury  electrodes, 
ionized  vapor  is  supplied  by  the  negative  electrode  or  cathode, 
when  the  latter  is  in  a  state  of  "excitation."  This  condition  of 
excitation  can  be  kept  up  only  as  long  as  there  is  current  flowing 
toward  the  negative  electrode.  If  the  direction  of  the  voltage 
is  reversed,  so  that  the  formerly  negative  electrode  is  now  posi- 
tive,  the  current  ceases  t,,  flow,  since  in  order  to  flow  in  the  oppo 
site  direction  it  would  require  the  formation  of  a  new  negative 
electrode,  which  can  be  accomplished  only  by  special  means. 
Therefore,  the  current  is  always  flowing  towards  one  electrode, 
the  cathode,  which  is  kept  excited  by  the  current  itself.  Such 
a  tube  would  cease  to  operate  on  alternating  current  voltage  after 
half  a  cycle  if  some  means  were  not  provided  to  maintain  a  flow 
of   current    continuously   towards    the    negative    electrode. 

In  the  General  Electric  rectifier  tube,  there  are  two  graphite 
electrodes  (anodes).  ./.  .■/',  and  one  mercury  cathode,  B.  (Fig.  2). 
Each  anode  is  connected  to  a  separate  side  of  the  alternating  cur- 
rent supply  and  also  through  reactances  to  one  side  of  the  load. 
The  cathode  is  connected  to  the  other  side  of  the  load.  As  the 
current  alternates,  first  one  anode  and  then  the  other  becomes 
positive  and  there  is  a  continuous  flow  of  current  towards 
the  cathode,  thence  through  the  load  and  back  to  the  opposite 
side  of  the   supply   through   a   reactance.     At   each   reversal    the 


'Paper  rear!  at  first  annual  convention  Pacific  Coast  Electric 
v  elude  Association. 

L'General  Electric  Co.,  San  Francisco. 


reactances  discharge,  thus  maintaining  the  arc  until  the  voltage 
i', ehes  the  value  required  to  maintain  the  current  against  the 
counter  electromative  force  of  the  load  and  also  reducing  the  rluc- 
tuations  in  the  direct  current.  In  this  waj  a  true  continuous  cur- 
rent  is  produced   with   very    small   bis,   n    transformation. 

A  small  electrode,  t',  connected  to  one  side  of  the  alternating 
circuit  through  resistance,  is  used  for  starling  the  arc.  A  slight 
tilting  of  the  tube  makes  a  mercury  bridge  between  B  and  C. 
and  draws  an  arc  as  soon  a-  the  arc  returns  to  a  vertical  posi- 
tion. 

Ib.it  there  may  lie  no  misapprehension,  1  wish  to  emphasize 
particularly  what  will  be  noted  from  the  above,  i.  e.,  that  the 
recifier  is  designed  that  the  entire  alternating  current  wave  is 
used.  This,  of  course,  means  that  the  rectifier  has  twice  the 
efficiency  that  would  be  obtained  if  only  one-half  of  the  alter- 
nating  current  were  used. 
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ELEMENTARY  DIAGRAM  OF  CONNECTIONS 

Fig.    2. 

Aii  idea  of  the  operation  of  the  mercury   arc  rectifier  may  be 
obtained   from    Fig.  2.      Assume  an   instance   when   the   terminal   // 

of  the  supply  transformer  is  positive,  the I.'  A  is  then  positive 

and  the  arc  is  free  to  flow  between  .1  and  />',  B  being  the  mercury 
cathode.  Following  the  direction  of  the  arrows  still  further, 
the  current  passes  through  the  load  ■'.  through  the  reactance  coil 
/■.  ami  hack  tn  the  negative  terminal  G,  on  the  transformer.  A 
little  later,  when  the  impressed  I'"..  M,  F.  falls  below  a  value 
sufficient  to  maintain  the  arc  against  the  counter  electromo- 
tive force  of  the  arc  and  the  load,  the  reactance  /:,  which  has 
been  charging,  now  discharges,  the  discharged  current  being  in 
the  same  direction  as  formerly.  This  serves  to  maintain  the  arc 
in  the  rectifier  until  the  electromotive  force  of  the  supply  has 
passed  through  zero,  reverses  and  builds  up  to  such  a  value  as 
to  cause  A  '  to  have  a  sufficiently  positive  value  to  start  the  arc 
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between  il  and  the  cathode  />'.  The  discharge  circuit  of  the  re- 
actance coil  /■  i-  now  through  the  arc  ./  '  />',  instead  of  through 
its  former  circuit.  Con  equently,  the  arc  ./'  B  is  now  upplied 
w  itli  current,  partly  from  the  transformer,  and  partly  from  the 
reactance  coil  /  I  In  new  circuit  from  the  transformer  is  indi- 
cated  by  the  arrows  enclosed   in   circles. 

Figs.  3  and  -4  give  a  od  idea  of  the  latest  commercial 

;ei  that  has  been  developed  for  charging  vehicle  batteries.  The 
set  consists  of  four  essential  parts,  i.  e.,  panel  tube,  regulating 
compensator  and   reactance. 

The  panel  is  entirelj  self-contained,  requiring  onl)  t>>  be  con 
nected  to  the  secondaries  of  the  supply  transformer  and  to  the 


operated  by  this  starting  switch,  automatically  opens  the  starting 
anode  circuit  as  soon  as  the  starting  switch  handle  is  released 

Accurate  voltage  control  is  obtained  by  adjustments  of  a 
double  regulating  switch  mounted  on  the  front  of  the  panel. 
This  switch  has  m,,  sets  of  contact  buttons — six  buttons  in  one 
set  for  rough  regulation,  and  eleven  buttons  for  fine  regulation. 
\\  iih  this  switch  it  is  possible  to  obtain  a  very  wide  regula- 
tion, practically  independentl}  of  the  current  flowing.  The  con- 
tact buttons  are  connected  to  rough  and  line  regulation  taps 
brought  out  from  the  regulating  compensator  mounted  on  the 
back  of  the  panel.  Ibis  is  a  different  form  of  voltage  control 
than  that  which  has  been  used  heretofore  on  mercury  arc  recti- 
fiers, and  te-ts  have  shown  that  it  is  an  improvement  over 
pre\  ii  ,us    nut  In  id. 


Fig.  3«      Front   View   Mercury   Arc  Rectifier. 


Fip.    4.      Hear    View    Mercury    Are   Rectifier. 


Completely  equipped,  it  requires  a  door  space  of  ap- 
proximately 16  x  18  inches,  and  has  a  height  of  64  inches.  On  it 
iunted  a  direct  current  voltmeter  and  anmeter,  a  double 
pole  switch  for  connecting  to  the  supply  circuit,  a  direct  cur- 
rent overload  circuit  breaker  for  the  load,  and  the  necessary 
switches  for  starting  and  operating  the  rectifier.  A  starting  re- 
sistance, on  which  the  rectifiei  starts  before  connection  to  the 
actual  or  working  load,  is  mounted  on  the  back  of  the  panel 
and  is  operated  by  a  single  pole,  double  throw  spring  starting 
switch   on    the   panel.      An   auxilliary    spring    switch    mechanically 


The  rectifier  tube  is  an  exhausted  glass  vessel  containing 
two  anodes.  A  A  ',  (see  Fig.  2  and  big.  4),  one  cathode  B.  and 
one  starting  anode  C.  The  terminals  of  the  tube  are  provided  with 
metal  caps  which  protect  the  electrodes,  thus  reducing  to  a  min- 
imum the  liability  to  damage.  The  tube  is  mounted  in  a  bolder 
on  the  back  of  the  panel  consisting  of  a  moving  member,  so 
pivoted  at  its  center  that  it  can  be  rocked  back  and  forth.  A 
small  hand  wheel  on  the  front  of  the  board  is  connected  to  the 
tube-holder  and  serves  to  rock  the  tube  in  starting  the  arc.  Two 
tubes  are  furnished  with  each  rectifier  set 
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The  reactance  is  connected  directly  to  the  regulating  com- 
pensator as  shown  in  Fig.  5,  and  stands  on  the  floor  directly  under 
the  panel.  Three  leads  are  brought  out  from  the  reactance  to 
connection   studs  on   the  back  of  the   panel. 

The  rectifier  as  made  for  charging  electric  vehicle  batteries 
and  other  similar  uses,  is  now  furnished  in  four  sizes,  i.  e., 
10  amp.,  20  amp.,  30  amp.,  and  40  amp.  This  covers  rectifiers 
with  a  single  tube.  As  many  as  desired  may  be  operated  in  multi- 
ple by  the  addition  of  certain  auxiliary  apparatus. 

Rectifiers  can  be  adapted  to  any  commercial  frequency  and 
the  standard  outfits  will  operate  satisfactorily  on  any  frequency 
from  60  to  140  cycles  inclusive.  They  are  designed  primarily, 
however,  for  60  cycles,  and  a  maximum  direct  current  voltage 
will  be  obtained  when  operating  at  this  frequency.  When  operat- 
ing at  140  cycles  the  direct  current  voltage  obtainable  is  somewhat 


0    °  C/rca/t t?rea/rer 


6     o 

Starting 
5/r/tcn  °— 


A.C\  ' 


Stort/na 

load 
/res/stance 


/Pect/f/er  7ube 
/?egu/a6/ng  Compensator 


-?<?    i/  Kr- 


Start/ng 
Anode 
/Pes/stance 


;/9 


&i 


D/agram  snow 

Bac/r  r/ew  %      [20  i 

of  Pane/  /Peactance 

Connect  G  to /9.   Uto20,  /<to2/ 

//OOb/ts  A.  C. 

Connect  Mto  O  on  <5tart/nc?  Anode  /Pes/stance 

nri>n/f<      /ct>s/t/on  Pos/bancn/fotyh Connectnnsg/Start/ng 
ac  tro/ts   0fpuses  p  /%&&?%  o/a/     toad  ffes/stance 


5    to   /5 

/. 

- 1/ 

/ 

K>          22 

C 

-  /-/ 

2 

L 

-// 

3  or  4 

20          40 

£ 

-  /./ 

5  .  e 

JO     ..     44 

/V 

-  H/ 

/ 

42    ..     59 

// 

-  /// 

2 

54    ..     74, 

/V 

-/// 

5 

66         //5 

-V 

-  /// 

4.   5  or 

Y  Co  * 

X  to  8 

y  ..    B 

x    .    C 

y  .   /> 

X    .    c 

y  .  c 

x    ..   o 

y  ..  c 

X      ..     O 

y  ..   b 

x   ..   o 

y   .  /> 

X     ..    O 

y   .   o 

X     ..    £ 

6 

220yo/£SAC 
Connect  Ar/  to  A/on  Start/ng  Anode  /resistance 

JO  Co  64         L     -  /  /  /  or  2  y  to  3  x  to  O 

4?    .    35  t-     - 1  /  3        4  y    -    />  X     ..    D 

eo  .  ao       i.    -  z  /  5  .  e  y  ..  o       x   ..  £ 


8?    -   /1 7         rt  -  /// 
t/O    -    *48  /*-*/ 

/JS    .  /79        /V  -  /y/ 


i 
2 

3 

Fili.    I 


y 

r 
y 


O  X     ..    £ 

C  X    ..    £ 

J  X    ..    £ 


lower.  Rectifiers  can  also  be  supplied  for  operation  on  frequen- 
cies  of  25   to   60   cycles,   inclusive. 

Rectifiers  can  be  furnished  to  operate  on  any  secondary  com- 
mercial alternating  voltage.  The  standard  outfits,  however,  are 
designed  for  operation  on  either  110  or  220  volts  alternating  cur- 
rent, single-phase  circuits.  It  has  been  found  that  for  a  range 
of  direct  current  voltage  from  30  to  115,  110  or  220  volts  alter- 
nating current  will  give  the  best  results,  although  from  110  volts 
A.  C.   as   low  as  5  volts   direct   current   can   be   obtained. 

In  Fig.  6  will  be  found  a  curve  showing  the  A.  C.  amperes 
required  when  operating  a  30  amp.  rectifier  from  110  volts,  60 
cycles  A.  C. 

As  the  loss  in  the  arc  is  constant,  the  efficiency,  of  course, 
varies    with    the    direct    current    delivered,    as    will    be    seen    in 


F"ig.  6.  These  efficiencies  hold  up  ver\  high  down  to  one  quarter 
load,  which  is  not  true  in  the  case  of  motor  generator  charging 
sets.  At  the  same  delivered  direct  current  voltage,  practically 
the  same  efficiencies  would  bold  on  the  sets  of  othei  capacities 
previously  mentioned.  1  he  efficiencies  given  in  the  curve.  Fig. 
6,  are  correct  to  within   a   few   per  cent. 

The  power  factor  as  will  be  seen  from  Fig.  6,  averages  over 
90  per  cent. 

The  question  is  sometimes  raised  in  reference  to  the  effect  of 
a  pulsating  current  on  storage  batteries.  This  question  has 
been  submitted  to  a  prominent  storage  battery  manufacturer  who 
replies   as   follow-  - 

"We  have  sifted  these  matters  down  from  time  to  time  and 
our  conclusion  is,  that  when  a  given  number  of  amp.  hours  goes 
into  the  battery  at  a  certain  rate,  it  makes  no  difference  when 
it  is  plain  direct  current  or  the  pulsating  current  from  the 
rectifier."      ****** 

"There    have    been    so   many    rectifiers    installed    in    the    past 

few  years  that  we  have  I nabled  to  obtain  a  pretty  fair  idea 

of   their   operation,   and    if    there    wire    any    great    differences    in 

the   effect    ui the   battery,   it   is   inconceivable   that    we   should 

not    know  of  it   by   this   time," 

The  only  part  of  the  rectifier  set  that  can  require  mainte- 
nance  is   the   tube.     The   average    life   of   the   tube   under   normal 
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operating  conditions,  is  about  600  hours.  Tests  at  present  indi- 
cate that  the  average  life  will  be  considerably  above  the  figure 
cited.  'Ibis  will  be  appreciated  from  the  fact  that  we  have  had 
reports  showing  a  life  of  over  6,000  hours  on  a  10  amp.  tube; 
10,001)  hours  on  a  20  amp.  tube:  "Jinn  hours  on  a  30  amp.  tube; 
and  6,000  hours  on  a  4(1  amp.  tube.  All  these  tubes  were  in 
commercial    operation    charging    storage   batteries 

As  the  cost  of  renewals  is  merely  nominal  and  the  other 
advantages  of  the  rectifier  are  so  numerous,  the  question  of  life 
is  not  at  all  serious,  but  in  any  case  the  saving  in  cost  of  energy 
due  to  the  higher  efficiency  of  the  rectifier .  set  over  a  motor 
generator  charging  set,  is  sufficient  to  pay  for  a  new  tube  in  ap- 
proximately 300  hours,  even  in  the  case  of  a  moderately  low  volt- 
age  battery. 

Below  is  a  single  example  of  the  saving  in  cost  of  operation 
of  the  mercury  arc  rectifier  over  a  motor  generator  set  when 
charging  a  30  cell  battery  (an  average  size  used  in  electric  auto- 
mobiles), the  battery  being  charged  in  accordance  with  time  and 
current    recommended    by    the    manufacturer. 

Motor   Generator   Set. 

The  first  part  of  charge  is  at  19  amp.  and  711  volts  average 
for  5  hours.     Efficiency  of  set   at   tins   load — 50  per  cent. 

Second  part  of  charge  is  at  8  amp.  and  74  volts  average  for 
two   hours 

Efficiency  of  set  at  this  load — 3i  per  cent. 

First  part  of  charge=19x70x5=13  3  k.w.  hrs.  from  service  mains. 

5ir, 
Second  part  of  charge=f-'\74x2=3  5N  k    w.  hrs    from  service  mains 
33',    Total  16.88    k.w.  hrs.  from  service  mains 
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When  figured  at  6  cents  per  k.  w.  hour  equals  16.88x.06  equals  The  earliest  commercial   application  of  the  storage   battery 

$1.01  per  charge.  for  automobile  propulsion   was  made  in   18W,   with   a  battery  of 

Mercury  Arc  Rectifiers.  modified   Plante  type,  but  it   was  not  long  before  the  makers  of 

_„-_,_,,,                      .  this  batter}  -"The  Chloride  Accumulator"— foresaw  the  necessity 

The  hrst  part  oi  charge=19x/Ox5=8.52  k.w.  bis.  troin  serv.  mains  ,     ,    .          ,      ..  .                   .                                           .  .             .   . 

1                    6        yom  oi  a  battery  for  tins  purpose  having  more  capacity  and  less  weight 

Second  part  of  charge=8x74x2=  1.48  k.w.  hrs.  from  serv.  mains  and  they  started  to  develop  one  of  the  pasted  type.     This  battery 
Nil',    ["otal  10.00 k.w.   hrs.   from   serv.   mains  has   become   known   as   the   "Exide"   and   is   a   development  of  the 
When  figured  at  6  cents  per  k.w.  hour—  10x.06-$.60  per  charge.  Bradbury-Stone   type  of  grid      The   earliest   types   of   the    Brad- 
Cost    per   charge— motor    generator    set $1.01  • 

Cost   per  charge mercury  arc   rectifier                              60  Imrv-stone  grids  looked  like  a  checker-board — the  white  squares 

of     the     checker-board     representing     one     face     of     the     plate 

Saving    per   charge    41  an,[  t]lL.   red   squares   the  other   face.      The   two    faces  are   united 

With  an  average  life  figure  of  600  hours.  7  hours  per  charge  by    ribs,   or    strips,    running    lengthwise,    so   that    when    the   plate 

equals  about   85  charges  during  life  of  tube.  >'  pasted   the  paste   is   held   in   the  grid   in  the   form  of  a  pencil 

Total  saving  during  life  of  tube  equals  .41  x85  =  $34.85.  between  the  vertical  ribs  and  locked  in  place  by  the  checker-board 

In  this  particular   example  the   saving   is   sufficient   to  pay   for  squares    on    each    face.      The    wh.de    grid    was    surrounded    by    a 

a   new   lube  in  about   -'25   hours.  frame.         This      grid      was      heavy      and      a      large      portion      of 

General  experience  has  shown  the  rectifier  to  be  durable  and  t!'c       surfaces      of    the       active       material       was      cevered     over 

satisfactory   in  operation,  and  there  is  no  doubt  but   what  it  has  and  the  next   Bradburj   Stone  improvement  was  in  lightening  the 

helped  materially  towards  increasing  the  popularity  of  the  already  grid  and  exposing  more  of  the  surface  of  the  active  material.  The 

popular  electric  vehicle.     This   is  probably  due  to  the   fact   that   it  checker  board  squares  have  been  much  reduced  in  one  dimension, 

makes  possible   for  the  electric  vehicle  owner  to  charge  at   home,  ''ringing   into   prominence    the    longitudinal    ribs   and   making   the 

which  no  matter  how  near  by  or  well  fitted  a  public  garage  may  be  Pencil  of  active   material    more   pronounced. 

is  a  great  convenience  The    next    development    was    in    bringing    the    cross-bars    on 

For   charging   a    number   of   automobiles    in    electric   charging  each   side  of  the  plate  into  alignment    with   each  other   while   still 

garages,   the   panel    shown    has   been   designed.      While   the   exact  maintaining  the  staggered  relation  with  respect  to  the  bars  on  the 

method   will   differ   with   the   conditions,   the   plan   consists   briefly  opposite    face   of   the    plate,   and    in    further    reducing   the    section 

in  charging   a   number  of  vehicles   connected   in    series   multiple  ■  ■<    bars   until    the   present    type   of   plates    were   adopted. 

The  positive  and  negative  grids  are  of  the  same  design  but  the 

■c-d    -co  '  b&TS  of  the   negative  plate  are  lighter   than  those  of  the  positive. 

VEHICLE    BATTERIES.  -pne  IK.gatjve  piate  js  ,.,is,,  SOmewhat  thinner  than  the  positive. 

by  george  R.    murphy.  [n    mounting   the   plates   to    form  a   cell,   it    is   customary   to 

If  a  piece  of  copper  and  a  piece  of  zinc  are  placed  together  use  one  more  negative  plate  than  there  are  positives  so  that  both 

so    as    not    to    touch    each    other,    and    immersed    in    dilute    sul-  faces  of  each  positive  plate  are  active.     The  positive  and  negative 

phuric  acid  in  a  cup.  current  will   flow  through  a  circuit  connect-  plates   are  placed   side   by   side  alternately,   with   a   space  of  about 

ing  the  copper  to  the  zinc.     This  is  one  of  the  simplest  forms  of  three-sixteenths  of  an  inch  between  the  faces  of  each  positive  and 

primary  battery   cells.     The  current   is  produced  bj    the   sulphat-  negative  plate.     Each  plate  is  supplied  with  a  neck  or  extension. 

ing  action  of   the   sulphuric  acid   upon   the   metal       If   by    sending  called  a  "lug."  at  one  upper  corner  and  all  the  lugs  of  the  positive 

current   through   the   circuit   in   the   opposite   direction,   the   plates  plate  are   arranged   to   come  out   in   alignment   at   one   side  of  the 

could  be  restored  to  their  original   condition,  this   cell   would  be-  jar  and  the  negative  lugs  the  other  side.     1  he  plates  are  kept  from 

come  a  secondary  or  storage  battery.     This  particular  restoration,  touching   each   other  by    separators,   placed   in   the   spaces  between 

however,   is   not   possible  and  other   materials   have   to   be   used.  the   plates.      The   best   material    for   separators   has  been   found  to 

In   I860,  a   Frenchman.  Gaston   Plante.   found  that  a  storage       be  specially  treated  w 1.  which  is  grooved  longitudinally  on  one 

cell   could   be   produced    if   the   plates    were   both    made   of   lead.  side  so  as  to  give  free  circulation  from  the  bottom  to  the  top  of 

one   of   them   coated    with    peroxide   of    lead    and   the   other    with  cell.      The   flat   side  of  the   wood   separator   is   placed   next   to   the 

sponge  lead.      His  method  of  producing  the  coating   was   by   cor-  negative  plate.     The  ribs  of  this   wood  separator  in   the   standard 

roding  the  body  of  the  lead  plates  by  the  action  of  the  current,  assembly   are   not  allowed   to   touch   the   positive   plate   since   the 

and   by    frequent    reversals   the   coating   becomes    thicker   and    the  highly  oxidized  surface  of  this  plate  has  a   tendency   to  char  the 

capacity   of   the   plates   increased.      In    1880,   another    Frenchman,  wood  if  the  latter  is  pressed  up  against  it.     There  is,  therefore, 

Camile   Faure,  and  an  American,  Charles  F.   Brush,  almost   sim-  placed  between   the   ribbed   side   of   the   wood   separator   and   the 

ultaneously,  made  plates  by  applying  oxides  of  lead  in  the  form  positive    plate    a    thin    sheet    of    perforated    hard    rubber.      This 

of  a  paste  to  the  lead  blanks  or  "'grids."     By  a  single  long  charge  sheet  of  rubber  is  so  very  thin  and  contains  so  many  perforations 

the  plates  could  be  immediately   formed  without  the  necessity  of  that  the  action  of  the  electrolyte  upon  the  plate  is  very  little  ob- 

thc  deep   corrosion   necessary   to  obtain   capacity   from  the   Plante  structed,  and  this  rubber  sheet  in  addition  to  the  function  already 

type  of  plates.     In  the  course  of  time,  both   types  of  plates  have  noted,    is   advantageous    in    preventing    the    washing    out    of    the 

been  developed  and  improved,  the  Plante  plates  being  made  with  paste   from  the  positive  plate. 

corrugations,  grooves,  etc.,  to  increase  their  surface,  and  a  rapid  The  positive  plate  lugs  are  all   united   together,  as  are   also 

electro-chemical  process  has  been  developed  to  shorten  the  time  all  the  negative  plate  lugs,  in  each  cell  by  straps,  which  consist 

necessary  to  produce  the   requisite   amount   of   corrosion   on   the  of  flat   strips  of  lead  or  lead  alloy  having  rectangular  openings 

surface  of  the  lead.  which  are  spaced  to  register  with  the  lugs.     The  straps  are  fur- 

The   pasted   type   of   plates   has   been    refined   by    developing  nished    with    projections    which    form    the    connections    for    the 

different  mixtures  of  paste  to  regulate  its  porosity,  and  numer-  cells  and  are  of  three  general  types.     The  "L"  strap  is  of  the  low- 

ous    forms   of  grids   have   been   worked   out   with   the   idea   of   re-  burned    type,    so    called    because    the    burning    is    below    the    level 

ducing  the  weight,  resisting  corrosion,  and  forming  a  durable  pos-  of  the  top  of  the  jar.  the  post  of  the  strap  extending  above  the  top 

itive   support    for   holding  and   locking   the   paste   or   active   ma-  of  the  jar.     Where  covers  are  used  with  this  type  the  cover  rests 

terial  in  its  position.     Plates  of  both  the   Plante  and  the  pasted  on  the  top  of  the  strap  and  below  the  top  of  the  jar. 

types  are  today  extensively  used,  but,   in  general,   plates  of  the  The  top  straps  are  of  the  high-burned  type,  so  called  because 

Plante    type   are    used    for    stationary    batteries,    such    as    in    the  *'le  plate  lugs  extend  above  the  top  of  the  jar,  the  strap  for  the 

regulation   of   power   plants,    whereas,    in    automobile   work,    the  positives  of  one  cell  being  in  one  piece  with  the  strap  of  the  nega- 

1   type  of  plate  is  used  almost  exclusively.  tive  plates  of  the  adjoining  cell,  the  strap  itself  thus  making  the 

connection  from  cell  to  cell.     When  the  cells  are  arranged  side  by 

V.llUPleT,srer(a;a.i,!„fi,St  annUf"  co,lvention  Pacific  Coas'  Electric  side   the    straight    strap    is    used>    and    when    arranged   end   to    end 

=Engineer  Electric  Storage  Battery  Co.  the   plate   strap   is   used.     When   the   covers   are   used   with    this 
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type  of  strap  they  are  slotted  to  lit  the  plate  lugs  and  rest  in 
auxiliary  supports  placed  on  top  of  the  plates. 

The  pillar  type  of  strap  is  of  the  low-burned  type,  and  the 
cells  are  connected  by  links  burned  to  the  neck  or  pillar,  forming 
a  part  of  the  strap.  The  aprons  extending  from  the  lower  side 
of  the  strap  are  to  keep  the  wood  separators  from  floating,  which 
they  sometimes  have  a  tendency  to  do,  especially  when  the  cell 
is  subjected  to  the  violent  vibration  and  jarring  encountered  in 
automobile   service. 

The  accompanying  illustration  show  two  cells,  one  of  which 
is  assembled  with  pillar  straps  and  the  other  with  top  straps.  In 
the  latter  cell,  the  arrangement  for  holding  the  separators  in 
place  and  supporting  the  cover  is  clearly  shown,  and  in  both 
cells,  the  arrangement  of  all  the  parts  with  respect  to  each  other 
can  be  readily  followed,  by  reason  of  the  parts  being  broken 
away  to  show   how  they  go  together. 


Top  Strap  (plate) 


Separator  Iloltl-down 
(thin  pleci') 


Positive  Plate 


Top  Strap  i-traigh!) 

Tivo-piece  Cover 
Plate  Lot: 

Separator  Hold-down 
(thick  piece) 

Rubber  Separate! 
Wood  separator 
Negative  i'|Ble 
Rubber  tar 


Cell    KyuipiH'd    With    Tup    or    High-Burned    Straps. 

In  mounting  cells  for  the  propulsion  of  automobiles,  the 
necessary  number  to  constitute  one  group  are  placed  in  a  tray. 
The  pillar  strap  is  mostly  used  for  cells  of  the  smaller  sizes,  up 
to  35  amperes  for  four  hours  and  the  top  strap  is  mostly  used  for 
cells  of  larger  size,  or  in  other  words,  the  pillar  strap  is  mostly 
used  in  pleasure  vehicles  or  light  commercial  delivery  wagons, 
and  the  top  strap  in  heavy  commercial  vehicles.  In  commercial 
vehicle  service  covers  for  the  cells  are  often  dispensed  with,  as 
the  batteries  are  usually  worked  more  constantly  and  require 
more   frequent   inspection.  For   pleasure   vehicles   it   is   usually 

desirable  to  provide  covers  sealed   in  place,  and  the  pillar  strap 
is  a  little  better  adapted  for  this  than  is  the  top  or  the  "L"  strap. 

Batteries  for  automobile  work  are  rated  at  their  4  hour  dis- 
charge rate.  For  instance,  the  9  P.  V.  cell  is  rated  at  24  amperes 
for  4  hours,  the  11  M.  V.,  35  amperes  for  4  hours.  It  is  necessary 
to  qualify  the  capacity  of  a  cell  by  the  rate  at  which  the  dis- 
charge is  taken,  since  the  capacity  varies  with  the  rates  A  11 
M.V.  cell  can  be  called  a  140  ampere  hour  cell,  or  a  161  ampere  hour 
cell,  according  to  whether  it  were  rated  at  its  4  hour  discharge 
cipacty  or  its  8  hour  discharge  capacity.  The  Exide  propulsion 
cells  are  rated  at  their  4  hour  basis  because  that  is  the  rate  usually 
averaged  under  service  conditions  on  the  vehicle.  The  lower  the 
rate  of  current  the  higher  the  capacity  and  conversely,  the  higher 
the  rate  of  current  the  lower  the  capacity  in  ampere  hours 
At  the  lower  rates  of  current  the  average  voltage  obtained  dur- 
ing the  discharge  is  higher,  so  that  the  watt  hour  output  at  the 
different  rates  varies  even  more  than  does  the  ampere  hour  ca- 
pacity. This  point  is  of  the  utmost  importance  in  showing  the 
necessity  of  keeping  the  automobile  in  the  best  possible  condi- 
tion so  that  it  will  consume  the  lowest  possible  current.  If. 
by  reason  of  poorly  lubricated  bearings  or  a  binding  brake,  the 
current  consumption  of  the  vehicle  is  increased,  the  capacity  of 
the  battery,  or  in  other  words,  the  mileage  which  the  vehicle 
can  make  is  reduced  in  much  greater  percentage  than  that  by 
which  the  current  is  increased.  In  many  cases,  the  mileage  is 
still    further   reduced   by   the   characteristic   curve  of   the   motor. 


wdiose  maximum  efficiency  is  probably  somewhere  near  its  nor- 
mal operating  current,  and  may  fall  off  quite  considerably  as  the 
current  is  increased.  The  final  voltage  to  which  a  battery  can 
be  safely  discharged  varies  with  the  rate  of  current.  The  volt- 
age during  discharge  is  higher  at  the  beginning  and  lower  at  the 
end  and  falls  quite  rapidly  towards  the  completion  of  the  dis- 
charge.    If  discharge  were  at  the  4  hour  rate  the  voltage  at  the 


tell     Assembled    With    Pillar    Straps. 

start  would  ]K-  somewhat  over  2  volts  and  at  the  completion 
would  lie  about  1-V(  volts.  If  the  discharge  current  were  at  a  lower 
rate  the  voltage  would  be  higher  throughout  the  entire  discharge, 
and  conversely.  If  the  discharge  current  were  irregular 
the  voltage  would  be  irregular  and  unless  the  current 
value  and  the  voltage  of  this  particular  current  were 
known  it  would  be  extremely  difficult  to  determine  from 
tlu  voltage  the  extent  to  which  the  battery  bad  been  discharged. 
There  is,  however,  an  additional  check  upon  the  capacity  of  the 
battery  due  to  the  change  in  the  specific  gravity  of  the  electrolyte. 
If,  when  the  battery  is  fully  charged,  the  electrolyte  has  a 
specific  gravity  of  1.28  it  will  drop  to  about  1.17  after  its  4 
hour  capacity  has  been  taken  out  This  drop  in  specific  gravity- 
is  a  straight  line  at  a  uniform  rate.  A  given  drop  in  acid  density 
will  correspond  to  a  given  number  of  ampere  hours  of  discharge, 
irrespective  of  the  rate  of  current.  For  this  reason,  the  specific 
gravity  is  a  much  more  reliable  indication  of  the  condition  of 
charge  or  discharge,  than  is  the  voltage  at  any  given  time.  In 
charging  at  constant  current  the  voltage  scarcely  rises  for  a  con- 
siderable period  toward  the  beginning  of  the  charge,  after  which 
the  rise  is  gradual  and  towards  the  end  becomes  more  sudden 
till  it  reaches  its  maximum  point  when  it  becomes  constant.  The 
specific  gravity  rise  through  the  greater  part  of  the  entire 
charge  is  uniform  but  tapers  off  more  gradually  as  it  reaches 
its  maximum  value. 

It  is  always  necessary  to  put  into  a  storage  battery  more 
ampere  hours  than  have  been  taken  out  of  it  in  order  to  fully 
charge  it.  The  ampere  hours  which  are  lost  are  used  up  in  form- 
ing gas — free  oxygen  being  given  off  from  the  positive  plates  and 
free  hydrogen  from  the  negative  plates.  The  amount  of  gas  lost 
is  greater  with  high  charging  current  than  with  the  lower  rates. 
This  gassing  is  to  be  minimized  as  much  as  pi  ible  not  only  on 
account  of  the  loss  in  efficiency  but  also  because  the  free  gas  be- 
ing liberated  causes  circulating  currents  in  the  electrolyte  which 
tend  to  wash  out  the  active  material  from  the  plates.  If  there 
were   no  gassing  until   the  cells   became   fully   charged,   then,   at 


160 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


[Vol.  XXII -No.  9 


a  constant  current  the  and  density  would  rise  uniformly  through- 
out the  entire  charge  until  it  reached  its  maximum  and  would 

then  hold  this  maximum,  forming  a  -.harp  point  in  the  curve 

Under  proper  service  conditions  the  capacity  of  an  Exide 
cell  will  increase  with  use,  The  Exide  cell  i~  rated  at  its  initial 
capacity  and  as  the  cell  is  worked  tins  capacity  begins  to  in 
crease  until  the  cell  which  at  first  had  a  capacity  of  4  hours  maj 
have  a  capacity  of  from  4'.,  to  5  hours  at  the  same  rate  of  cur- 
rent. This  is  t\m-  largely  to  the  action  of  the  active  material  on 
the  positive  plates,  which,  with  working,  becomes  more  porous 
and  open  at  the  surface.  With  Use.  however,  this  more  porous 
surface  material  gradually  becomes  -otter  and  the  material  nearest 
the  surface,  which  is  the  softest,  becomes  washed  out.  After  a 
time,  a  balance  i-  arrived  at  when  the  increase  of  this  capacit) 
is  neutralized  by  the  loss  of  material  and  at  this  period,  th<  ca 
pacity  remains  constant  at  its  maximum  value.  In  a  short 
time  however,  the  washing  out  effect  becomes  greater  than  the 
due  to  the  opening  up  of  the  material  and  the  capacity 
gradually  falls  off.  "I  he  falling  off,  however,  is  much  more  grad- 
ual than  the  rise,  until  the  material  is  very  much  washed  out, 
when  the  plate  is  rapidly  nearing  the  completion  of  its  useful 
life. 

The  rise  in  capacity  at  the  beginning  is  quite  rapid  and  be- 
•omes  less  rapid  as  the  life  progresses.  If  the  life  had  been 
started  sooner,  the  gain  in  life  would  be  very  little,  whereas, 
the  loss  in  capacity  would  he  comparatively  very  great.  If,  how- 
ever, the  life  were  started  at  the  point  of  maximum  capacity,  al- 
though the  initial  capacit)  would  be  considerably  higher,  yet 
the  amount  of  life  lost  would  he  considerable.  There  is  thus 
shown  a  reason  for  rating  the  Exide  cell  on  its  present  conserva- 
tive basis.  Very  often  other  types  of  batteries  have  been  rated 
at  their  maximum  capacity,  and  in  making  comparative  tests  of 
different  makes  of  batteries,  the  capacity  characteristic  during  the 
life  should   receive  verj    careful   consideration 

There  is  often  some  doubt  in  the  minds  of  the  battery  opera- 
■  I  a-  io  when  a  plate  should  be  thrown  away  as  worn  out. 
If  the  thin  (portion  is  entirely  washed  out  in  any  place,  the  general 
rule  may  be  applied  that  the  life  remaining  in  the  plate  is  not 
enough  to  warrant  tin-  expense  of  reinstalling  the  same  positives 
If,  however,  the  washed  out  portions  on  either  side  of  the  plate 
do  not  meet  so  that  there  is  a  solid  film  of  active  material  all  over 
the  plate,  then,  in  general,  the  amount  of  life  left  in  the  plate 
will    pa)     for   putting   it    back    into    service. 

It  is  difficult  to  express  the  life  of  a  positive  plate  in  any 
general  terms;  but.  ruder  any  definite  conditions  of  service,  the 
life  is.  practically  proportioned  to  the  number  of  charges  which 
the  plates  receive,  but  the  life  in  actual  number  of  charges 
varies  with  different  users — some  users  getting  over  350  el 
others   not   much   more   than   200 

It  is  very   important   that   the  battery  be  cleaned  and  all  the 
sediment    be    removed    from    the    bottom    of    the    cells    before    it 
reaches   the   plates.     Once   the   sediment   reaches   the   plates,   there 
is   a   discharge  of  wasted   current   through   it.   which  necessitates 
more    charging    in    order    to    obtain    satisfactory    capacity.    This 
extra    charging    throws    down    more    sediment       In    addition,    the 
sediment  becomes  sulphated  and  by  local  action  with  the  active 
material  of   the  plates   in  contact   with  it,  causes  the  active  ma- 
terial  to  become   sulphated;  this  again   furthers   the  tendency  to 
increased  washing  out.     The  net  result  is  that  the  plates  begin  to 
wash  out  much  more  rapidly  if  the  sediment  is  allowed  to  deposit 
up  to  the   top  of  the   ribs   in  a   jar.     It   is  an  excellent  plan  after 
a  battery  has  been  charged  a  certain  number  of  times  to  cut  out 
an  element  to  determine  the  rate  at  which  the  sediment  is  being 
thrown   down   and   to   use   the    rate    so   obtained   fo   determine  a 
.  hich   it  would  be  advisable  to  clean  the  battery  and  not 
battery  shows  some  positive  indications  of  need  of 
-nine,  it   attention      For  example,  if  we  take  the 
nl'     in    the   bottom    1  \i    inches   high    and    use 
•d  fxu  the  cleaning  periods,  we  will,  say 
erj   has  been  in   service  for  5(1  discharges,  cut  out  an 
nt  and  find  it  his  deposited    ',   inch  of  sediment  in  the  bot- 
tom  of  the   jar      We  do  not   want   to  allow  the  sediment  to  get 


\yA  inches  deep  and  we  therefore  decided  that  the  battery  shall 
be  cleaned  when  the  sediment  reaches  \Yi  inches.  Since  after 
finding  34-inch  sediment  in  50  discharges,  we  will  assume  that  it 
will  take  another  5(1  discharges  to  deposit  the  additional  h  inch 
and  so  we  decide  to  clean  this  battery  after  it  has  been  charged 
lilt)  times.  If  under  the  same  conditions  we  found  that  1  inch 
of  sediment  had  been  deposited,  we  would  decide  to  clean , the 
battery  after  it  has  been  discharged  a  total  of  75  times  Operating 
under  these  conditions,  we  are  pretty  well  assured  of  being  able  to 
keep  ahead  of  the  sediment.  It  is  always  advisable  to  make  an  al- 
lowan  e  such  as  the  '4  inch  assumed  in  the  foregoing  example, 
as  there  is  apt  to  be  some  little  variation  in  different  cells 
and  without  cutting  every  cell  apart,  it  would  be  impossible  to 
determine  the  exact  condition  of  every  cell.  'I  he  sediment  will 
also  deposit  more  rapidly  during  the  latter  part  of  a  period 
than  at  the  beginning. 

The  desirabilitj  is  often  expressed  of  having  a  battery- 
possessed  of  greater  capacity,  for  unit  of  weight,  than  that  of  the 
standard  Exide.  Probably  the  simplest  way  of  increasing  the 
capacity  is  to  fill  the  plates  with  a  more  porous  active  material. 
Ibis  gives  a  greater  active  surface  to  the  plate  and  consequently 
greater  capacity.  A  plate  of  this  kind,  however,  rapidly  loses  its 
activi  material,  since,  as  can  be  readily  understood,  it  is  less  co- 
herent and  will  soften  up  much  more  rapidly  than  dense  material. 
A  better  method  of  increasing  the  surface  is  to  make  the  plates 
thinner  and  use  more  of  them.  In  this  way,  we  are  able  to  obtain 
increased  surface  while  still  maintaining  a  dense  and  coherent 
active  material.  A  thinner  plate,  however,  will  not  have  as  great 
a  lib-,  expressed  in  discharges,  as  one  of  standard  thickness,  as 
there  is  less  thickness  of  material  for  the  washing  out  process 
to  work  on.  The  capacity  on  each  discharge,  however,  for  the 
complete  cell  is  greater  with  the  thin  plates  and  although  the 
life  in  discharges  is  shorter,  yet  the  life  expressed  in  ampere 
hours  or  in  other  words,  the  total  mileage  obtained  would  be 
about  the  same  as  that  of  a  standard  cell  of  the  same  weight 
if  the  full  capacity  were  taken  from  the  thin  plates  on  every  dis- 
charge. If  a  standard  jar  were  tilled  with  plates  of  one-half  of 
the  standard  thickness  and  we  should  use  twice  the  number  of 
plates,  the  weight  of  the  cell  would  be  about  the  same.  Although 
there  are  twice  as  many  plates  and  twice  the  apparent  surface,  the 
capacity  would  not  be  twice  that  of  the  standard  cell,  because  the 
thin  plates  do  not  contain  twice  as  much  material  as  the  standard 
plates.  A  plate  of  one-half  the  thickness  will  not  have  the  same 
capacity  as  a  plate  of  standard  thickness,  hut  it  will  have  more 
than  half  the  capacity,  and  it  is  for  this  reason  that  the  thin  plate 
cell  will  have  the  higher  capacity. 

The  Sparking  battery  uses  plates  of  the  standard  Exide  type 
though  of  special  height.  These  plates  hive  given  excellent  re- 
sults in  this  kind  of  service.  A  practical  sparking  battery 
should  not  only  contain  good  plates,  but  even  the  best  plates  are 
not  serviceable  unless  they  are  mounted  in  a  manner  which  will 
insure  satisfactory  results  under  the  conditions  to  which  such 
batteries  are  exposed.  It  is  especially  necessary  that  all  parts 
should  be  hermetically  sealed  to  prevent  splashing  of  the  elec- 
trolyte and  consequent  corrosion  of  the  wires  and  terminals 
and  other  damage.  The  parts  must  be  rigidly  mounted  or  the 
connection  will  not  be  maintained  under  the  severe  conditions  of 
vibration  and  knocking  around  wdiich  these  batteries  receive. 
These  batteries  usually  consist  of  three  cells  mounted  as  one 
unit  in  a  wooden  box  by  imbedding  the  jars  in  compound  which 
is  poured  into  the  box  around  them.  The  eleme-nts  are  mounted 
with  wooden  separators,  covers  and  pillar  straps.  The  covers  are 
sealed  and  the  compound  is  flooded  over  the  entire  top  level  with 
the  top  of  the  case  to  the  pillar  strap  of  the  positive  group  of 
one  of  the  end  cells  and  to  that  of  the  negative  group  of  the  other 
end  cell  are  burned  extension  terminal  lugs  which  come  up  out  of 
the  compound  for  the  attachment  of  the  connector  bolts.  Beneath 
the  compound,  the  terminals  have  a  flange  to  anchor  them  in 
place  and  prevents  creeping  of  the  electrolyte  at  this  point.  The 
cover  of  each  cell  is  tilted  with  a  hard  rubber  tube  extending 
through  the  compound,  through  which  the  cells  can  be  inspected 
and   the  electrolyte  kept   to   its  proper  height.     These  tubes  are 
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closed  by  a  special  vent  cap.  which,  although  it  allows  the  free 
escape  of  the  gas,  is  designed  to  catch  any  splash  or  spray  and 
return  it  to  the  cell.  1  his  is  accomplished  by  providing  the  cap 
with  a  downwardly  extending  cone  in  the  upper  part  of  which 
arc  holes  to  allow  the  escape  of  gas,  while  in  the  apex  is  a  hole 
to  allow  the  return  of  the  liquid.  The  ease  is  provided  at  either 
end  with  buttons  to  which  are  attached  a  strap  of  rubber  fabric 
for   lilting  and  carrying  the  battery. 

In  manufacturing  storage  batteries,  it  is  necessary  not  only 
to  produce  the  best  material  possible,  but  to  make  every  cell  and 
every  plate  and  part  uniformly  good.  It  is  not  only  necessary 
that  the  material  should  be  of  proper  purity  and  be  properly  put 
together,  but  in  order  to  obtain  the  best  results,  it  is  necessary 
that  the  user  be  just  as  careful  to  properly  install  and  operate 
his  batteries.  Upon  receipt  of  the  material  it  should  be  examined 
fur  breakage  and  foreign  matter,  and  should  then  be  erected  in 
accordance  with  the  instructions  which  are  sent  with  each  battery. 
In  order  to  start  the  battery  off  properly,  it  should  be  filled  with 
electrolyte  of  the  proper  specific  gravity  and  the  initial  charge 
given  until  the  battery  is  fully  charged.  The  initial  charge  re- 
quires to  be  of  a  capacity  several  times  that  of  the  ordinary  dis- 
charge capacity,  as,  without  this,  the  plates  cannot  be  brought 
up  to  a  state  of  complete  charge.  If  they  are  not  brought  up 
on  the  initial  charge,  the  probabilities  are  that  they  will  never 
be  fully  charged,  and  a  certain  amount  of  sulphate  will  remain  in 
the  plates  which  will  produce  local  action  anil  materially  shorten 
their  life. 

In  regular  operation  it  is  best  to  charge  at  the  lowest  rate 
possible.  As  already  pointed  out,  the  principal  wear  on  the 
plate  is  caused  by  the  gassing  during  the  charge.  \s  this  pass- 
ing is  reduced  by  a  lower  rate  of  current,  the  wear  on  the 
plates  is  correspondingly  reduced.  Since  the  gassing  occurs  most 
towards  the  completion  of  the  charge  it  is  at  this  point  that  it 
is  most  imperative  to  have  the  current  low.  The  rate  of  charge 
is  usually  limited  by  the  available  time  and  in  order  to  get  the 
necessary  number  of  ampere  hours,  into  a  battery  in  a  given 
lime  with  the  least  wear,  the  current  should  be  high  at  the 
beginning  of   the   charge  ami   low    at    the   completion. 

There  is  very  little  affect  of  current  rate  in  discharge  upon 
the  life  of  Exich-  cells.  In  discharging  at  a  high  rate,  less  ca- 
pacity is  obtained  tint  if  discharged  at  a  low  rate,  expressed  in 
ampere  hours.  The  effect  of  discharging  at  a  high  rate  is,  there- 
fore,  somewhat   similar  to  a  partial  discharge  at  a  low   rate. 

It  is  a  fortunate  thing  that  batteries  give  best  results  when  op- 
erated at  temperatures  most  comfortable  to  human  beings.  There- 
is  no  particular  harm  done  to  a  battery  by  extremely  low  tem- 
peratures although  the  capacity  is  reduced  as  the  temperature  is 
lowered.  The  effect  of  lowering  the  temperature  is  much  the 
sinn  as  that  of  increasing  the  discharge  current,  both  the  capacity 
and  voltage  being  lowered  As  the  temperature  is  increased 
above  the  normal,  however,  the  capacity  is  increased  but  the  ten- 
dency to  sulphate  and  to  injury  by  local  action  becomes  greater. 
High  temperature  has  much  the  same  effect  on  a  battery  as  that 
of  increasing  the  specific  gravity  of  the  electrolyte.  If  the  elec- 
trolyte is  weakened,  there  is,  unless  the  specific  gravity  i-  very 
low.  little  serious  damage  done,  the  capacity  merely  being  re- 
duced. If.  however,  the  electrolyte  be  to,,  strong  there  is  an  in- 
crease of  capacity,  but  also  an  increase  in  local  action  and  a  ten- 
dency to  sulphate.  The  same  effects  arc  produced  by  high  tem- 
perature. 

There  is  often  much  more  strong  electrolyte  in  the  cell  than 
is  shown  by  the  hydrometer  readings.  Such  a  condition 
exists  when  a  battery  has  not  been  sufficiently  charged,  either  at 
the  beginning  of  its  life  or  at  subsequent  periods.  There  is  a  re- 
sulting accumulation  of  sulphate  in  the  plates  which  causes  a 
gradual  reduction  in  the  specific  gravity  of  the  electrolyte.     The 

cause    not    being   underst I.    the   gravity    is   brought   up   by    the 

addition  of  a  stronger  solution  and  thus  the  trouble  is  further  ag- 
gravated until,  finally,  a  marked  deficiency  in  capacity  causes  com- 
plaint. Batteries  in  this  condition  require  a  very  long  time  of 
continual  charging  to  reduce  all  the  sulphate,  ami  this  time  is 
required  even  though  a  high  current  rate  lie  used.     There  are  two 


reasons  for  keeping  the  current  low  under  these  conditions.  In 
the  first  place,  the  time  for  bringing  the  battery  into  shape  can- 
not be  reduced  and  a  large  proportion  of  the  current  is  wasted,  in 
addition  to  which,  there  is  an  unnecessary  near  on  the  plates. 
Badly  sulphated  batteries,  although  their  voltage  on  charge  may 
be  high,  do  not  show  increase  in  specific  gravity  until  they  have 
been  charged  for  several  hours.  As  the  gravity  begins  to  come 
up,  there  is  also  an  increase  in  the  voltage  due  to  increasing 
the  conductivity  of  the  plates,  since  sulphate  is  a  poor  conductor. 
It  is  not  until  the  specific  gravity  and  the  voltage  have  reached  a 
maximum  point,  determined  by  taking  several  successive  readings 
at  intervals,  that  the  battery  can  be  considered  brought  back  to 
its  proper  condition.  The  abnormally  high  voltage  reading  at  the 
beginning  of  the  process  is  due  to  resistance  but  at  the  comple- 
tion, the  voltage   rise  is  due  to  counter  E.   M.   F. 

It  is  rarely  necessary  to  add  anything  but  water  to  the  cells 
between  the  time  of  cleaning  and  it  is  usually  in  cases  where 
there  is  much  splashing  or  where  there  are  leaks  in  the  cells 
that  acid  has  to  be  added.  Although  the  sediment,  by  sulphating, 
absorbs  some  acid,  this  is  not  enough  to  make  more  than  a  few- 
points  difference  in  the  specific  gravity. 

For  propulsion  batteries,  a  specific  gravity  of  between  1.27 
and  1.2S  is  recommended  when  the  batteries  are  fully 
charged.  Before  the  battery  is  assembled,  the  plates  are  in  a 
somewhat  sulphated  condition  and  it  is  therefore  necessary  to 
fill  them  initially  with  electrolyte  with  a  low  specific  gravity. 
Where  wood  separators  are  used,  this  electrolyte  is  1.20, 
and  where  all  rubber  eparators  are  used,  it  is  1.16.  In 
no  case  should  electrolyte  be  allowed  to  become  higher  than  1.30 
when  the  cell  is  in  a  state  of  full  charge  and  the  plates 
are    absolutely    free    from    sulphate. 

The  instruction  books  furnished  by  The  Electric  Storage  Bat- 
tery Company  have  been  revised  from  time  to  time,  and  the 
F.xidc  book  is  now  in  its  sixteenth  edition.  Boiled  down,  the 
most  important  rules  to  be  followed  are  as  follows: 

1       Keep  the  electrolyte  above  the  top  of  the  plates. 

2.  1),,  not  allow  the  batteries  to  remain  an  unnecessary 
moment  in  a  discharged  condition  and  at  intervals  see  that  the 
battery   is   charged   to   its   maximum. 

3.  Never  replace  evaporation  with  any  thing  but  pure  water. 

4.  Do  not  make  a  practice  of  charging  batteries  when  only  a 
small  percentage  of  their  capacity  has  been  taken  out.  This 
rule,  however,  may  be  modified  in  the  case  of  batteries  standing 
with  little  or  no  work,  in  which  case,  they  should  be  freshened 
bj  charging  from  time  to  time  to  prevent  their  sulphation  from 
local  action. 


Creosote  treatment  of  loblolly  pine  telephone  poles  has 
been  so  successful  that  the  Louisiana  Creosoting  Company 
has  heen  formed  to  operate  commercially  the  plant  designed 
by  the  Forest  Service.  The  treating  plant,  which  has  been  in 
operation  since  the  latter  part  of  October  last,  is  of  the  "non- 
pressure,"  or  "open  tank"  type.  The  installment  of  this  type 
of  plant  costs  much  less  than  a  plant  of  the  "pressure"  type, 
which  is  the  ordinary  type  of  plant  for  commercial  purposes 
throughout  the  country.  The  "open  tank"  system  depends 
fundamentally  upon  the  immersion  of  timber  first  in  a  hot 
bath  of  the  preservative,  followed  by  a  rapid  change  to  a  cold 
bath.  This  method  does  away  with  the  installment  of  high 
pressure  and  vacuum  pumps  and  a  treating  cylinder  of  massive 
construction  to  withstand  a  high  internal  pressure,  which  are 
necessitated  by  a  plant  of  the  pressure  type.  It  is  usual, 
however,  to  install  a  treating  cylinder  of  light  construction 
where  any  great  quantity  of  material  is  to  be  treated,  since 
the  cost  of  handling  the  material  and  loss  of  preservative 
through  volatilization  during  the  hot  bath  is  in  this  way 
reduced  to  a  minimum.  Extensive  experiments  carried  on 
by  the  Forest  Service  in  recent  years,  have  shown  that  the 
"open  tank"  system  is  admirably  adapted  to  the  treatment  of 
certain  classes  of  timber,  and  especially  so  as  regards  loblolly 
pine. 
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RELATION  OF  CENTRAL  STATIONS  TO  THE 
AUTOMOBILE  BUSINESS.' 

l'.\     FRED    I.     KITT.  ' 

We  are  all  more  or  less  familiar  with  the  antral  station 
term  "peak,"  which  denotes  tin-  time  of  maximum  demand  upon 
,„,  station  for  power.  Ordinarily,  the  daily  load  curve  ol  the 
central  Mat,..,,  approaches  tla-  peak  in  the  early  evening  and 
usually   continues   but   a   comparatively   short   time 

0f  the  big  problems,  the  satisfactory  solution  of  which 
spells  success  for  the  central  stat,..,,.  is  the  question  oi  "peak 
loacl."  u  is  obvious  that  sufficient  capacity  in  generating  ma; 
chinery,  prime  movers,  distributing  copper  and  auxiliar)  apparatus 
nmst  be  provided  to  meet  this  maximum  demand  without  i 
to   what   the  ordinary   demand   >»a>    be 

\  central  station  *hich  is  able  to  so  dispos,  ol  il  en,  rgj  '1m: 
th<  peak  load  is  low,  compared  to  the  continuous  load,  can  afford 
to  sell  its  products  at  a  much  lower  rate  than  the  price  winch 
musi   be  asked  by   the  station  that   has  ;l  high  p.    I 

The  occurrence  of  a  peak  max  he  avoided  to  -me  extent  bj 
encowaging  long  hour  customers,  by  dividing  the  load  between 
the  customers   using  power  at   different   times  of   the   .lay.  and 
h>    storing    energy    during   the    hours    who    the    rate-    of    con 
sumption  of  energy   is  low. 

Sinc     the   electric  motor  has   erne   int.-   such   popular   favor, 
the  method  of  dividing  the  load  between  power  users  which  con- 
sume .lurmg  the  day.  and  lighting  customers  which  demand  powei 
only    at    night,    ha-    become    almost    automatic        No    matter    hov. 
much  power  load  ,-  developed,  however,  the  peak  ,-  always  notice- 
able.    Even  if  the  power  load  should  exactly  equal  the  lighting 
lo.,d  and  the  tunc  of  dropping  off  th<   one  would  coincide  with  the 
taking   on     .1   the  othc.  an  ideal   condition  which  could  never  he 
realized  in  practice,  the  only   result   would  he   to   flatten   the   peak. 
or    in    other    word-,    the    peak    would   come    on    as    the    power    load 
came  ..„  in  the  morning  and  continue  until  the  1, gluing  customers 
began    to    discontinue    their    lights   at    night       While    this    would 
be  considered  a    verj    good   load  and  power  could  he   -.1,1   at  a 
verj   low   rate  still  much  of  the  apparatus  ..f  the  station  and  dis- 
tributing system  would  he  idle  from  a  comparatively  early  hour 
in   the   evening    to    the    following    morning.      As    interest    charge-. 
depreciation  and   other   expenses   come   on   night    and   day.   it    is 
desirable    to   keep   all   the   equipment    earning    -ome, hum    for   the 
full     twenty-four    hours. 

The  best  solution  then  seem-  to  he  a  combination  oi  thes, 
method-  Storing  electrical  energy  i-  best  accomplished  by 
mean-  oi  the  storage  battery,  although  other  systems  have  been 
proposed,  such  a-  pumping  water  from  a  low  to  a  high  level  dur- 
ing hours  o,  light  load  and  allowing  it  to  fall  upon  water 
wheels    during    hours    of   heavy    or    peak    load. 

Mi,  this  coast  where  a  great  part  of  the  energy  is  produced 
by  water  power,  the  question  of  securing  load  after  the  evening 
peak  i-  even  of  more  importance  than  where  fuel  i-  used.  When 
the  peak  i-  off  in  a  steam  plant  the  fuel  consumption  is  also 
while  in  a  water  power  plant  water  tt-ualU  goes  t..  wasti 
when  the  load  drops  of) 

With  our  modern  system  of  alternating  current  distribution, 
storing  energy  b\  mean-  of  the  storage  battery  require-  not  onh 
the  battery  hut  the  converting  and  auxiliary  apparatus  a-  well 
batteries  are  nearly  always  charged  late  at 
night,  and  a-  the  customer  owns  hi-  own  battery  and  converting 
apparatus  and  uses  power  at  a  time  when  both  the  motor  con- 
sumer and  the  lighting  customer  have  gone  off  the  line,  they  are 
il,,    most  desirable  customers. 

Manx    of    the    central    station-    do    no,    a-    yet    make    a    suf- 

■\    low    rate   for  this  class  of  business,  which   fact  must   be 

due   to   their   not    having    considered    the    question    carefully,    and 

1    think    most   of  them   could  he  brought   to   see   the   advantage   of 

k  to  he  used   for  pleasure  vehicles,  de- 

fons  and   trucks  during  the  day.  and   would  make  a    rale 

low    enough    to    encourage    the    adoption    of    electrically    propelled 
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vehicles  to  such  an  extent  that  their  revenue  would  he  materially 
increased 

It  is  certainly  gratifying  to  those  interested  in  the  electric 
automobile  business,  to  know  that  their  goods  have  been  so 
perfected  that  they  are  now  becoming  an  actual  necessity,  not 
only  for  the  purpose  of  passenger  transportation  hut  also  for 
transporting    freight    on    the    streets   of   our   cities. 

L'he  electric  plea-ure   vehicle   has  alreaiU    displaced  thousands 
0«   horses  and   the   modern   electric  truck   is   now   coming   in    favor 
so   fast  that   it   will   not   he   L.ng   until   horse  drawn   vehicles   will 
he   the   exception,  and    when    we   see   the   thousands   of   horses   still 
plodding   along   our    streets    we   can    see   the   tremendn..,,-    demand 
,|K,e    will    1..     tor    the    product    of   the    central    station    when    these 
changes    aie    made       It    is    also    pleasing    to    US    to    know    that    the 
central   station  people  are  beginning   to  realize  the  great   oppor 
ttmity  that  the  electric  vehicle  business  has  to  offer  them  and  that 
they   are    fast   becoming  cm  meed   that  a    little   effort   spent   ill   en- 
ding  the    use   of    such    vehicles    will    he   handsomely    repaid 
by  a   permanent   and  desirable   load  connected  to  their  mains,  the 
securing    of    which    requires    practically    no    extra    investment    on 
account  of  the   fact   that   practically    ■'"  the  energy    used   for  charg- 
ing   vehicle   batteries    is   used    when    the    load   on   a    station    is    light 
i  the  station  apparatus  would  otherwise  he  idle. 
Man)    central    stations   are    spending    thousands   of   dollars    for 
maximum    demand    in. 1, calm-    and    other    devices,    and    are    using 
complicated    systems    of   accounting    to    improve    their    load    factor 
that   are   now    finding   out   that    the   electric    vehicle   in   combination 
with    other    motors    are    solving    the    problem    automatically.      <  )ne 
customer  may  have  a  high  maximum  demand  on  a  lighting  load, 
another    on    a    power    load,    another    on    a    vehicle    battery.      '1  he 
resultant    of   all    these    tend,    not    onl)    to    keep    down    sharp    peaks 
in    the   load   curve,   hut.   oil   account   of    this    improvement   of   the 
load  factor,  the  station  may  make  a  lower  rate  on  all  of  its  energy, 
thus    encouraging    greater    consumption    and    receiving    a    larger 
income. 

The  central  station  people  in  looking  hack  over  their  experi- 
ences can  see  where  the  popular  use  of  the  electric  motor  has 
enabled  them  to  reduce  the  price  of  energy  in  general,  and  I 
am  sure  none  of  them  regret  the  encouragement  they  offered 
p.  the  power  business  at  a  time  when  it  was  not  so  well  de- 
veloped as  it  now  ,s.  for  it  has  built  up  for  them  a  day  load  which 
keeps  the  -tat ion  and  distributing  apparatus  earning  something 
dm  nig  the  da)  as  well  as  during  the  evening.  And  now  comes 
the  electric  vehicle.  During  the  day  when  the  station  is  supplying 
energy  for  industrial  purposes,  and  during  the  evening  when  it- 
products  are  being  used  for  lighting,  the  electric  vehicle  is  busy 
u-ing  up  energy  stored  the  night  before  and  is  willing  to  wait 
until  the  lighting  customers  are  satisfied  before  again  making 
any   demand   on  the   central   station. 

For  this  reason  the  central  station  should  make  a  very  low 
rate  for  vehicle  battery  charging,  as  it  is  by  far  the  most  de- 
sirable business  that  can  be  secured.  In  cases  where  there  would 
be  a  possibility  of  the  charging  being  done  over  the  peak,  a 
,  1  mse  could  be  inserted  in  the  contract  whereby  a  penalty  would 
be  attached  for  using  power  during  certain  hours,  which  could 
he  made  large  enough  -..  that  no  customer  could  afford  to  take 
the  risk  of  being  caught  violating  this  contract. 

I  understand  that  nearly  all  of  the  Edison  companies  and 
many  other  Eastern  companies  are  pushing  the  vehicle  business 
to  the  front.  Many  of  them  have  large  garages  for  the  care 
of  their  own  machines  and  haw  discarded  horse  drawn  vehicles 
entirely,  doing  their  heavy  trucking  a-  well  as  making  their 
business  cat,;  by  the  use  of  electrics.  In  this  way  they  not 
only  set  an  example  to  the  public  but  rind  that  they  save  money, 
aside  from  the  advertising  feature  which  is  secured  by  the  use 
.1*'    such    up-to-date    business    methods. 

The  operation  of  a  modern  central  station  in  connection 
with  it-  necessary  distributing  business  requires  man)  vehicles 
ol  different  classes,  from  the  light  runabout  to  the  5-ton  truck, 
and  the  central  station  should  he  the  first  to  discard  horses  ami 
thus  hasten  the  day  when  electricity  will  be  the  only  source  of 
power  used   for  all   city   transportation. 
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THE   ELECTRIC    VEHICLE   MOTOR.1 

BY    J.     T.     DEREMER.  = 

We  have  all,  I  am  sure,  listened  with  interest  to  the  excellent 
.and  instructive  papers  which  have  been  read  here  today,  and  we 
have  also  learned  much  from  the  many  points  of  view  brought  out 
in  the  various  and  able  discussions  which  have  followed  these 
papers.  So  clear  and  evident  have  been  these  arguments  made 
■during  the  course  of  the  day's  progress  that  we  have  doubtless 
each  firmly  resolved  to  immediately  begin  the  manufacture  of 
mercury  arc  rectiliers  and  storage  batteries,  or  at  once  promote 
3.  central   station   industry. 

And  so.  I  shall  feel  only  complimented,  if.  by  inflicting  upon 
you  here  at  the  close  of  the  day  this  seemingly  technical  paper 
on  the  electric  vehicle  motor — the  last  link  to  be  put  into  our 
equipment — the  one  which  produces  motion — can  I  feel  other  than 
■complimented  if  I  now  succeed  in  creating  within  you  a  desire 
for  motion,  which  desire  shall  move  you  all  from  the  room 
perhaps  before  I  have  finished. 

However,  I  shall  proceed  with  my  paper  hoping  that  the 
desire  to  follow  our  machine  through  to  a  completion  will  concen- 
trate sufficient  attention  to  the  points  which  I  wish  to  lay  before 
you.  For  surely  the  vehicle  without  its  motor  is  far  from  com- 
plete. 

The  motor  equipment  of  an  electric  vehicle  consists  of  the 
following : 

One — One  or  two  motors,  according  to  the  requirements 
of  the  vehicle. 

Two — The   controller   complete    with    cable   tips. 

Three — The   main    switch    with    cable    terminals. 

Four — The   charging   receptacle   with   plug  and    cable 

Fivt — The   battery   contacts   with   cable   terminals. 

Six — The    wire    and    necessary    wiring    diagrams. 

With  these  parts  properly  selected,  any  one  familiar  with  or- 
dinary vehicle  construction  can  build  electric  vehicles  also 

Of  these  parts  we  shall  here  consider  only  the  motor,  its 
controller,   and   their   connection   to   each   other. 

Let  us  first  look  into  the  advantage  inherent  in  an  electric 
motor  for  this  use.  As  has  been  said  earlier  in  the  day  the 
•electric  vehicle  is  not  in  its  present  stage  of  development  adapt- 
able to  all  purposes  for  which  other  types  of  cars  have  proven 
so  successful,  but  in  its  own  particular  field  of  operation,  namely, 
•the  city  suburban  duty,  it  has  advantages  over  all  others, 
and  of  these  advantages  the  following  stand  out  conspicuously 
as  due  to  the  motor. 

Its  operation  is  noiseless;  due  to  the  absence  of  reciprocating 
parts,  it  is  free  from  vibration— it  is  cleanly  and  free  from  odor — 
it  is  very  simple  in  construction  and  suspension,  thus  permitting 
of  easy  and  rapid  repairs  or  replacement,  and  its  maintenance 
and  up-keep  are  comparatively  negligible.  Other  distinct  advan- 
tages will  be  brought  out  during  the  course  of  the  description  of 
the    motor    construction. 

Before  going  into  an  analytical  study  of  the  motor,  let  us 
for  a  moment  look  into  the  requirements  of  a  vehicle  motor 

The  motor  best  suited  to  this  service  combines  those  features 
•which  will  give  sufficient  strength,  together  with  the  best  average 
speed,  efficiency  and  high  torque  values  in  proportion  to  the  cur- 
rent consumed.  Unlike  motors  for  all  other  classes  of  work, 
it  can  have  no  protective  devices,  such  as  circuit  breaker-,  or 
wires  that  will  fuse  and  open  the  circuit  when  an  excess  of  cur- 
rent passes.  Such  protection  is  impracticable,  because  when  an 
excessive  demand  for  power  is  made  by  the  motor  of  an  electric 
vehicle  it  is  at  a  critical  point  in  its  operation,  as  on  a  heavy 
grade,  a  bad  place  to  start,  or  a  condition  when  above  all  other 
times  power  is  wanted  most  and  must  be  relied  upon.  The  motor, 
therefore,  must  be  designed  and  constructed  to  withstand  all  the 
power  that  can  be  applied  to  it  in  the  propulsion  of  the  vehicle 
for  which  it  is  built.  Further,  automobiles  are  frequently  driven 
by  persons  who  have  but  little  idea  of  what  a  machine  should 
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be  able  to  stand,  and  who,  therefore,  use  poor  judgement  in  op- 
erating them.  Motors  which  cannot  undergo  the  abuses  of  such 
service  without  injury  are  not  practicable.  In  still  another 
respect  an  automobile  motor  must  possess  exceptional  qualities — 
it  must  combine  strength  and  lightness,  so  as  to  insure  good 
operation  amid  all  the  jolting  and  vibration  of  travel,  with  the 
fewest  possible  repairs.  A  properly  designed  motor,  for  use  in  con- 
nection with  storage  batteries,  must  possess  a  well  sustained  effic- 
iency curve  at  overloads,  and  still  retain  its  good  speed  and  torque 
characteristics,  throughout  its  range  of  operation.  The  amount  of 
iron  and  copper  used  must  not  be  stinted,  although  gen- 
erous proportions  in  this  respect  may  add  somewhat  to  the 
weight  of  the  motor,  this  increase  is  more  than  counterbalanced 
by   the   resulting  improvement   in  its  operating   characteristics. 

Let  us  now  look  briefly  into  the  construction  of  the  motor, 
to   see   how    the   above    requirements   have   been    fulfilled. 

The  motor  is  built  for  two  sets  of  speeds:  the  high  speed 
motor  for  operation  with  a  double  reduction  gear  and  the  low 
speed  motor  with  a  single  reduction  gear.  Where  large  output 
together  with  light  weight  are  the  essential  requirements,  the 
light  weight,  high  speed  motor,  with  the  double  reduction  gear  is 
preferable.  On  the  other  hand,  where  a  greater  weight  is  per- 
missible and  long  life  of  wearing  parts  is  a  feature,  the  heavier 
weight  low  speed  motor,  with  the  single  reduction  gear  should  be 

Used. 

\\  e  shall  treat  the  construction  of  the  motor  under  two 
heads: 

The    Mechanical    Construction. 

The  frame  of  the  motor  is  built  in  cylindrical  form.  This 
'•  ni  order  to  get  the  greatest  output  from  the  least  quantity 
of  material.  The  frame  is  entirely  enclosed  and  solid,  that  is, 
made  in  one  piece.  The  armature  is  removed  by  taking  off  one 
of  the  end  brackets  The  motor  is  made  waterproof,  which  is 
a  valuable  feature  when  the  madam's  garden  hose  is  turned  on  the 
machine  to  remove  the  mud  accumulated  during  the  recent  ram. 
T  he  armature  and  commutator  of  the  motor  are  built  up  on  orie 
sleeve,  and  the  shaft  pressed  into  this  sleeve,  so  that  if  the 
shaft  of  the  motor  becomes  sprung  through  careless  operation 
or  very  rough  usage,  the  same  can  be  readily  removed  and  an- 
other  put    in. 

The  oiling  system  is  the  same  as  employed  in  street  rail- 
way motors,  that  is,  the  well  known  type  of  wiper  or  waste 
packed  bearings.  The  motor  is  suspended  by  four  stud  bolt, 
at  each  end  and  is  thus  easily  removable  for  replacement  or  re- 
pairs when  necessary. 

The    EJsctrical    Feature. 

The  automobile  motor  is  of  the  direct  current  series  type, 
and  has  operating  characteristics  similar  to  the  well  known 
street  car  motor.  Other  types  have  been  tried,  such  as  com- 
pound wound  motors  ami  also  shunt  wound  motors,  but  none  of 
these  possess  in  the  same  degree  the  valuable  characteristic  of 
automatical!}  adjusting  the  consumption  of  power,  as  it  were,  to 
the  load,  that  is.  as  the  load  increases  the  speed  decreases,  thus 
lengthening  the  time  of  operation  and  hence  decreasing  the 
power  necessary  to  produce  a  definite  torque.  The  efficiency 
of  the  motor  is  maintained  fairly  high  throughout  its  range 
■  1  operation. 

Just  here  let  me  call  your  attention  to  a  feature  especially 
characteristic  of  the  electric  motor,  as  compared  with  other 
forms    of    vehicle    motors. 

As  is  well  known,  a  railway  type  motor  is  rated  intermit- 
tently, that  is,  the  nominal  capacity  of  the  motor,  is  that  capacity 
at  which  it  can  operate  for  one  hour  with  a  temperature  rise  not 
to  exceed  a  given  amount.  This  method  of  rating  has  been 
found  best  adapted  to  work,  such  as  the  operation  of  street 
railway  cars  requires,  because  on  an  average  city  line  the 
motor  is  working  only  a  few  moments  at  a  time,  due  to  the  many 
stops  and  inclines,  and  hence  has  an  opportunity  to  cool  down 
during   the   intervals    when   current    is   not   applied. 

Obviously,  a  motor  suitable  for  continuous  operation,  devel- 
oping the  same  horse  power  as  a  regular  street  car  motor  oper- 
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ating  intermittently,  would  have  to  be  very  much  more  liberally 
rated  in  order  that  the  heat  generated  internally  could  be  radi- 
ated sufficiently  fast  to  prevent  an  injurious  rise  of  temperature. 

Now  the  same  principle-  appl)  to  automobile  operation.  That 
is,  a  motor  in  city  truck  service,  as  well  as  pleasure  vehicle  oper- 
ation, is  subject  n>  only  intermittent  operation,  and  consequently 
the  motor  can  be  rated  much  more  closely  than  could  a  motor 
for  continuous   operation. 

It  has  been  found  that  for  continuous  operation,  the  demand 
or.  the  motor  must  not  exceed  sixty  per  cent  of  the  one  hour  rat- 
I  he  point   I  wish  to  emphasize  in  this  connection  is  as  fol- 
low -  ; 

Bj    referenct    to  the  performance  curve-  of   the  series  auto- 
mobile motor,  it  i-  found  that  the  efficiency  of  the  motor  is  highest 
when    operating    at    approximately    60   per    cent    of    the    nominal 
ralmg.  hence,  if  contiguous  operation  is  necessary,  the  maximum 
permissible  output  which  can  be  taken  from  the  motor  will  be  ob- 
tained  with    the   motor   operating   at   its   highest    efficiency.    You 
can    easily    see    that    this    is    a    very    valuable    feature. 
T>e    Controller. 
Let  us  now  take  up  the  controller  and  its  connection  to  the 
,     tor,    in   order   that    we   may    ultimately    bring   out   other   points 
of    advantage    in    the    complete    electric   equipment. 

The  controllers  for  vehicle  motors  are  made  m  such  a  form 
that  the)  may  be  set  in  the  seat  of  the  vehicle  where  they  are 
easily  accessible  from  the  top  and  the  front.  The  controller  is  of 
the  familiar  drum  type,  with  sliding  contacts  and  lingers  which 
press  against  the  contacts.  The  reverse  drum  is  a  part  of  the 
controller  and  i-  operated  by  the  mam  control  lever,  or  by  a 
heel  press  at  the  bottom  of  the  vehicle.  'I  he  mam  drum 
the  reverse  drum  are  made  interlocking,  so  that  it  is  impossible 
to  reverse  the  motor  with  the  controller  handle  in  any  but  the 
off  position.  In  this  positii  n  the  main  drum  is  locked  unless 
the  reverse  drum  is  exactly  in  the  forward  or  reverse  position. 

The  operation  of  the  controller  serves  to  apply  several  suc- 
cessive electro-motive  forces  to  the  brushes  of  the  motor  armature 
and   hence   vary   the    speeds   accordingly. 

The  method  of  control  differs  somewhat  from  that  emplo 
in  street  car  service,  in  that  no  resistance  is  employed  for  con- 
trolling the  voltage  applied  to  the  motors.  The  interconnecting 
of  batteries  and  field  coils,  and  motors,  i-  so  arranged  that  four 
speeds  forward  and  from  one  to  four  speeds  reversed  operation 
are  obtainable. 

This  type  for  control  for  automobiles  i-  of  two  kinds,  first, 
that  iii  which  the  battery  connections  are  changed  as  well  as  the 
motor  connections.  'Ibis  plan  is  employed  usually  where  only 
one  motor  is  used,  or  where  it  i-  essential  to  make  the  work  re- 
quired of  the  batter\'  as  eas)  as  possible.  The  second  type  of 
control  changes  only  the  motor  connections,  the  battery  cells  al- 
ways  remaining  in  series.  This  plan  is  employed  where  two  mo- 
tors are  used,  as  it  is  here  possible  to  obtain  a  greater  num- 
ber of  combinations  than  in  the  case  of  a  one  motor  equipment. 
If  you  will  bear  in  mind  that  the  fields  of  each  motor  are 
separated  into  two  equal  groups,  and  that  the  battery  is  ar- 
d  into  two  equal  groups  of  cells,  the  following  brief  state- 
ments of  the  motor  control  will  be  easily  understood: 
FIRST  NOTCH— 

Field  groups  in   series. 
Battery   groups   in    parallel. 

(This  applies   the   lowest   obtainable   electro-motive   force   to 
the  brushes 
SECOND    NOTCH— 

Field  groups   in   parallel. 
Battery   groups    in    parallel. 

(This   applies   a   higher  electro-motive-force   to   the  brushes, 
because  the  total  voltage  drop  across  the  field  is  reduced.) 
THIRD  NOTCH— 

Field  groups   in   series. 
Battery  groups  in  series. 

(This    applies    a     still    higher    electro-motive-force    to    the 
brushes.) 


FOURTH  NOTCH— 

Field    groups    in    parallel. 
Battery  groups  in  series. 

(This  impresses  the  highest  obtainable  electro-motive  force 
upon  the  brushes.) 

In  the  two  motor  equipment  the  fields  as  before  are  in  two- 
groups,  but  the  batter\  is  always  in  one  group.  The  connec- 
tion- ,,ie  made  here  as   follows; 

/  IRST  NOTCH— 

Field  groups  in  series. 
Armatures   in   series. 

SECOND  NOTCH— 

Field  groups  in  parallel. 
Armatures  in  scries. 

THIRD  NOTCH— 

Field  groups  in  series. 
Armatures   in   parallel, 

FOURTH  NOTCH— 

Field  groups  in  parallel. 
Armatures   in   parallel. 

Yen  will  note  in  the  above  description  of  speed  control, 
which  possibly  sounds  somewhat  complicated,  and  yet  in  reality 
i-  extremely  simple,  that  there  is  an  entire  absence  of  mechanical 
complications  such  a-  is  necessary  in  other  types  of  cars,  the 
motor  being  in  ever)  instance,  connected  rigidly  to  the  driving 
wheels,  and  the  entire  control  of  the  machine  reduced  to  the'sim- 
ple  electrical  control  of  the  motor.  This  fact  brings  to  mind 
two   \  inn   advantages  of  the   electric   driven   machine, 

namely,  in  additii  n  to  the  regular  band  brake  equipment  of  the 
automobile,  an  emergenc)  brake  can  be  arranged  on  the  end 
of  the  motor  -haft,  and  since  the  motor  is  always  in  direct 
communication  with  the  driving  wheel-,  this  will  prove  an  addi- 
tional factor  of  safety.  There  is  further  a  possibility  of  using 
the  electric  motor  as  a  generator  for  braking  purposes,  thus 
eliminating  brake  friction  and  the  strains  incident  to  brake  appli- 
cation. The  motor  is  turned  into  a  brake  or  generator  by  simply 
ing  its  armature  connections  and  connecting  the  armature 
leads   aero--   a    resistance. 

The  above  plan,  however,  is  very  sensitive  to  the  speed  at 
which  the  car  is  moving  at  the  time  the  application  is  made, 
being  very  light  at  low  speed  and  very  heavy  and  effective  at 
high  speed.  The  better  plan  is  to  place  the  fields  in  series  with 
each  other  and  with  a  small  hand  operated  resistance  across  a 
few  cell-  of  the  battery.  Then  by  closing  the  armature  circuit 
the  amount  of  braking  effect  can  be  regulated  by  the  resistance 
handle,  and  the  braking  as  in  the  case  of  a  long  hill  made  as 
effective  as  desired. 

It  is  almost  superfluous  to  add  that  the  up-keep  of  the 
electric  motor  and  controller  is  scarcely  to  be  considered  seri- 
ouslv.  Of  course,  the  bearings  and  brushes  need  occasional  look- 
ing after,  but  as  in  street  car  service  the  brushes  frequently  run 
for  month-  without  renewal  and  bearings  only  need  their  proper 
supply  of  oil.  The  attention  given  any  ordinary  piece  of  ma- 
chinerv  will,  of  course,  keep  the  bolts  tight  and  the  lids  and 
the  hand-holes  covered,  which  i-  more  vital  in  the  case  of  the 
motor,  owing  to  the  necessity  of  excluding  of  moisture.  There 
must  be  an  occasional  renewal  of  pinions  and  bearings,  but  tak- 
ing the  subject  as  a  whole  the  cost  of  maintenance  of  the  electric 
motor  equipment   is  very  slight. 

Summing  up  the  situation  then — as  a  power,  the  electric 
motor  is  incontestably  a  most  suitable  medium  for  automobile 
work,  by  reasi  n  of  its  being  practically  perfectly  safe,  its  capac- 
it\  for  direct  application,  its  high  ratio  of  efficiency  and  the  fa- 
cility  by  which  it  can  be  controlled.  Not  only  does  the  electric 
motor  automatically  control  the  consumption  of  energy,  both 
with  light  and  heavy  loads,  in  proportion  to  the  power  delivered, 
but  it  will  also  work  should  occasion  arise,  with  an  overload  of 
several  hundred  per  cent  for  brief  periods  of  time  without  any 
appreciable  inconvenience. 
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THE   ELECTRIC    COMMERCIAL   VEHICLE.' 

BY    A.     C.     DOWNING.2 

The  electric  commercial  vehicle,  its  development,  field  of 
action  -and  sale  is  the  direct  subject  of  this  article.  But  to  place 
the  matter  clearly  before  you  decided  it  advisable  to  discuss  in  a 
general  way  the  whole  field  of  commercial  vehicles  first,  then 
specialize. 

You  as  central  station  managers,  superintendents,  or  automo- 
bile dealers,  as  the  case  may  be,  naturally  are  the  best  mediums 
through  which  results  can  be  accomplished.  The  development 
of  the  field  for  electric  machines  is  a  point  of  vital  interest  to 
us  all.  Many  never  having  had  an  opportunity  to  come  in  direct 
■contact  with  any  prospective  purchasers  will  relate  some  of  my 
experiences  and  arguments.  In  this  way  I  believe  you  will  be  able 
to  grasp  the  situation  more  readily  and  profit  thereby.  The  dis- 
cussion following  the  paper  will  enable  you  to  ask  such  ques- 
tions, or  make  suggestions  as  may  arise  in  your  minds. 


Arrangements  are  made  for  demonstrations  over  the  various 
routes  and  then  comes  the  real  struggle.  All  the  drivers  imagine 
their  jobs  are  in  jeopardy,  besides  the  horses  have  become 
part  of  their  lives,  hence  arise  jealousies  and  skeptical  opinions. 
Many  of  them  are  "kill  joys"  of  the  first  water.  In  most 
every  instance  while  your  truck  is  waiting  for  a  load  there 
will  be  other  drivers  congregate  and  a  conversation  similar  to 
the   following  takes   place : 

"I'll  bet  :  mi.  Hill,  she  won't  go  my  route.  You  get 
her  out  on  West  Seventy-second  street,  between  Clark 
Brown,  when  1  have,  that  pound  of  tea  for  Mrs.  Jones 
Twenty  to  one  I'd  he  phoning  for  them  to  send  me  'Bess 
anil    Bill    to   the  little   red   « agon.'  " 

James  cheerfully  speaks  up:  "They  'ought  to'  send 
that  'ortermobile'  on  my  Johnsville  route,  specially 
after  a  big  rain.  The  odds  are  against  her  ever  coming 
back,"    etc..   eti  . 

One  morning  when  demonstrating  in  Portland,  while  one 
of  those  mists  that  "don't  wet  you"  "happened"  to  be  falling,  I 
was  waiting  in  front  of  a  resilience  on  Willamette  Heights  when. 


Transportation  of  merchandise  is  an  expensive  part  of  a  bus- 
iness, especially  in  large  cities  where  there  is  congested  traffic 
and  high  labor  A  s,,lutn>ii  will  be  the  self-propelled  vehicle, 
thus  occupying  less  room  in  the  streets,  getting  away  from  rail- 
road sheds  and  docks  in  better  time,  and  one  commercial  vehicle 
driver  being  able  to  move  two  tons  in  the  same  time  necessarj  to 
move  one  ton  with  horses. 

Street  conditions  play  an  important  part  in  the  successful 
operation  of  automobile  trucks.  Hence  the  mure  rapidly  streets 
are  improved,  the  quicker  auto  trucks  will  come  into  general 
use. 

When  approaching  firms  regarding  making  investigation  and 
considering  the  use  of  commercial  vehicles,  I  find  the  owners,  or 
managers,  are  always  willing  to  give  the  matter  due  considera- 
tion. The  superintendent  of  the  delivery  system,  and  stable 
"boss"  are  called  in  to  give  such  data  as  may  be  desired.  They 
gladly  enter  into  the  spirit  of  the  matter,  appreciating  fully  the 
value  of  an  up-to-date  delivery  system. 

■Paper  read  at  first  annual  convention  Pacific  Coast  Electric 
Vehicle  Association. 

^Pacific    Coast    Sales     Engineer    Studebaker    Automobile    Co. 


Baggage    Truck. 


presumably,  the  owner  of  the  home  and  his  wifi   ci oul  i"  take 

a  street  car.  In  passing  the  wife  said,  "That  is  one  of  those 
little  electrics  I  do  hope  they  will  becojne  more  general  in 
-ir\iee  as  1  hate  to  see  the  poor  horses  tire  themselves  out 
climbing  these  lulls"  Mr.  Husband,  with  stern  voice,  said.  "Thej 
are  all  right  on  the  level  but  they  won't  last  long  on  the  hills," 
and  with  that  stepped  up  closer  to  the  machine  and  asked  what 
make  it  was,  and  as  to  what  experience  I  had  had  in  negotiating 
the  local  hills.  I  replied  the  car  was  a  Studebaker  and  that  we 
had  been  doing  excellent  work  over  Willamette  and  Portland 
Heights,  obtaining  exceedingly  good  mileage.  The  wife  spoke 
up  saying  she  was  glad  to  learn  such  was  the  case.  The 
husband  remarked  to  her.  "Dear,  the  mileage  of  electrics  will 
never  hold  up  on  hills  as  such  a  thing  would  be  'diametrically' 
opposed  to  the  law  of  physics."  Just  at  that  moment  the  car 
came  along.  I  have  been  looking  for  that  man  ever  since  to  ask 
him  if  he  remembered  that  it  did  not  require  any  piwer  when 
going  down  grade,  also  that  by  climbing  hills  on  intermediate 
speed,  the  current  consumption  was  some  less  than  on  high, 
thus  gaining  an  efficient  clisehar.ee  from  the  battery. 
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Limitations. 
i  lenerally  speaking  this  is  a  world  of  limitation.  Every  day 
produces  more  specialties,  each  object  having  its  own  function 
to  perform.  The  doctor  actively  engaged  in  his  profession 
cannot  practice  law,  the  brewmaster  cannot  sell  ribbons,  the  gas 
maker  cannot  produce  chocolate  creams,  the  watchmaker  cannot 
install  a  5.000  h.  p.  turbine  and  generator,  hack  saws  won't  do 
for  the  production  fi  a  masterpiece  oil  painting,  a  ferry  ho.it 
cannot  compete  with  the  Lusitania  on  the  m-;is.  So  it  is  with  the 
>elf  propelled  vehicle  against  that  of  the  horse-drawn  type,  both 
have  their  limitations  and  adaptibilities  to  their  particular  type  of 
service. 

Conditions  must  he  considered.  In  negotiating  the  mountain 
paths  of  South  America  how  long  would  the  large  Percheron 
horse  last  as  compared  with  their  mountain  burro?  In  Venice 
what  chance  would  a  learn  of  horses  have  as  compared  to  the 
gondola  or  what  kind  of  a  show  would  the  little  Jap  with  a 
jinrikisha  have  against  the  taxicab  for  service  in  Xew  York 
City.  Such  comparison-  have  about  a-  sensible  a  sound  as  have 
some  of  the  arguments  put  up  against  the  commercial   vehicle 

Labor  saving  deuces  are  sold  onlj  alter  the  public  have 
been  educated.  We  can  all  remember  our  first  visit  to  a 
on.  part  equipped  with  a  cash  box  carried  on  an  overhead  wire, 
and  the  Other  part  where  the  poor  salcsladv  was  continually  ruin- 
ing her  voice  calling  for  "cash."  .Many  other  such  comparisons 
can   he  made. 

In  one  instance  my  patience  was  tried  to  the  breaking 
point,  as  one  of  the  delivery  boys  was  talking  SO  boisterously, 
and  boastingly,  against  the  machine.  1  called  the  manager  of 
the  delivery  system  and  asked  him  to  give  me  that  buy's  route 
the  next  day.  He  did  and  naturally  the  boy  hunted  all  tin  bad 
places  possible.  In  spite  of  them  we  covered  the  route  in  exactly 
hall  the  tune  usuallj  consumed  with  his  horses,  and  as  a  con- 
sequence the  young  man  had  to  make  another  trip  the  same 
morning  Afterwards  when  the  automobile  deliver}  wagon  drove 
up  he  was  the  first  around  and  more  than  interested  in  how  every- 
thing   was    going.       lie    called    me    to    one    side    saving.    "I     wish 

you  would  speak  to  the  I about  in.'  if  they  buy  any  of  these 

machines,  as  1  would  like  to  drive  one."      This  -p.ry  is  an  illus- 
tration   of    what    obstacles    have    to    lie    overcome. 

Types  of  Self-propelled  Commercial  Vehicles. 

Steam,  gasoline  and  electricity  are  the  most  used  sources  of 
power.  The  steam  type  has  not  been  developed  to  the  extent  in 
this  country  that  it  has  in  Germany  and  England.  At  the  Xew 
York  Automobile  show  just  closed  there  were  twenty-two 
concerns  represented  as  manufacturing  the  electric  and  gasoline 
commercial  vehicles.  This  will  give  the  lav  man  a  fair  idea  as  to 
the  magnitude  of  the  business. 

Electric  trucks  have  beer,  successfully  operated  longer  than 
any  other  type.  At  present  there  are  many  machines  five  and  six 
years  old  giving  as  good  service  as  when  first  installed.  The 
Weidemann  Brewing  Company  of  Cincinnati.  Ohio,  which  is  a 
very  hilly  city,  have  six  electric  machines  that  have  been  in  oper- 
ation since  1903.  Today  they  are  giving  the  same  service  as 
when  new. 

The  Anheuser-Busch  Brewing  Association  have  had  fifteen 
of  the  three  and  t'we  ton  capacity  electric  trucks  in  operation 
since  1903.  The  depreciation  on  them  ha-  been  very  small.  At 
pre-etit  their  commercial  department  consist-  of  fifty-six  electric 
trucks,  varying  from  one  and  one-half  tons  to  five  tons  capacity, 
and  four  machine-  of  the  gasoline  type  for  extremely  long  runs. 

The  Adams  Express  Company  have  been,  and  are  using  elec- 
trically propelled  vehicles  exclusively  in  Washington.  D.  C. ;  In- 
dianapolis and  New  Haven.  Conn.  They  are  using  partial  equip- 
ment in  Xew  York  City,  Chicago,  Philadelphia  and  Rochester, 
XTew  York. 

The  American  Express  Company  are  also  using  them  in  most 
of  the  largest  Eastern  cities. 

The  Los  Angeles  and  Redondo  Electric  Railway  Company 
are  operating  some  fifteen  electric  trucks  in  Los  Angeles.  These 
vehicles  represent  practically  all  the  heavy  commercial  vehicles 
used  in  any  quantity  by  one  concern  on  the  Pacific  Coast. 


1  here  are,  of  course,  numerous  gasoline  light  delivery  wagons 
of  100  or  200  pounds  capacity  but  are  really  pleasure  vehicles- 
with  commercial  bodies,  so  cannot  be  counted  in  the  commercial 
vehicle    class. 

The  above  concerns  represent  classes  of  business  having  large 
delivery  systems  that  must  be  in  operation  every  day.  They 
are  conservative  linns  and  have  made  extensive  tests,  minute  in- 
v.  -ligation,  only  purchasing  electrics  after  having  been  convinced 
of   their    reliability. 

Failures. 

1  here  are  always  two  sides  to  any  question.  There  have  been 
failures  with  electric  vehicles— not  so  much  failure  of  the  ma- 
chine, but  owing  to  the  lack  of  proper  attention,  and  intelligent 
application.  Trucks  not  being  properly  applied,  and  men  in 
charge  and  operators  not  having  had  sufficient  instructions  as  to- 
can  and  operation  from  the  makers.  Often  a  five  ton  truck 
ha-  been  sold  where  the  load  occasional!}  amounted  to  that 
much.  I  he  three  ton  vehicle  would  have  worked  more  success- 
fully, making  better  time  and  entailing  a  smaller  investment,, 
ami  a  much  less  cost  of  upkeep.  Manufacturers  in  many  in- 
stance- have  been  responsible  for  such  failures  and  mistakes.     In 

al  instances  on  the  Coast  the  cars  were  sold,  money  paid, 
the  representative  left  for  the  East  immediately,  and  all  responsi- 
bility shifted.  Such  practices  have  discredited  the  business,  mak- 
ing it  hard  tor  a  firm  with  good  intentions  to  live  it  down 

Another  tributary  feature  to  the  failure  ha-  been  a  mistaken 
:-  >!     have  had  regarding  giving  automobile;  attention.    No 

piece  of  machinery  i-  called  upon  to  do  so  much  work,  with 
SO  little  attention,  as  the  automobile.  This  has  been  particularly 
trui  with  commercial  vehicle-  1  have  known  personally,  in 
three  instances,  of  an  automobile  truck  running  for  live  months 
without  the  wheel  bearing-  even  looked  at.  Would  anyone  treat 
a  horse-drawn  wagon  in  that  way?  The  best  part  of  it  was  the 
bearings  were  not  injured;  thus  dearly  demonstrating  life  a 
self-propelled  vehicle  would  have,  if  given  proper  attention 

Application. 

For  long  distance  or  interurban  work  the  gasoline  machine 
would  be  the  most  suitable.  For  city  and  surburban  purposes 
the  electric  will  prove  more  economical  and  satisfactory.  Fol- 
lowing are  a  number  of  reasons  for  my  making  this  last  state- 
ment : 

First:— I  heir  speed  is  within  the  scope  of  the  law  and  the 
bounds  of  safety.  A  loaded  car  propelled  at  too  high  rate  of 
speed  is  a  menace  to  public  safety. 

Second:— If  heavy  loads  are  carried  at  greater  speed  than 
seven  to  twelve  miles  per  hour,  over  the  ordinary  street  one  finds 
in  the  wholesale  and  shipping  districts  of  a  city,  the  strain  and 
-hocks  on  the  wearing  parts  will  incur  more  cost  of  upkeep  than 
will  be  saved  by  quicker  delivery!  Engineers'  tests  have  often 
proven   this. 

Third:— Being  free  from  so  many  small  mechanical  moving 

parts    insures    reliability. 

Fourth: — Simplicity  of  control  permits  an  electric  truck 
being  handled  successfully  by  regular  horse  drivers. 

Fitth: — The  motors  employed  are  of  the  series  type,  like 
those  of  the  street  car.  They  are  built  to  stand  extreme  over- 
loads for  an  instant.  Most  everyone  knows  electric  motors- 
have   long   life  entailing  very   small   cost   of  upkeep. 

Sixth: — The  storage  battery  in  its  present  stage  of  develop- 
ment represents  a  certain  number  of  cycles  (that  is  charges  and 
discharges),  thus  making  it  possible  to  figure,  with  a  degree  of 
accuracy,  the  number  of  miles  obtainable  during  the  life  of 
the  plates.  With  this  data  at  hand  the  cost  of  operation  can  be 
easily   determined. 

Seventh: — Continuous  torque  controllers  eliminates  all 
chances  for  arcing  and  "freezing."  It  is  very  seldom  any  trouble 
arises  from  the  controller  outside  of  the  ordinary  wear  and  tear. 

Eighth:— Batteries  and  motors  being  hung  underneath  the 
framework,  permits  any  body  design  desired.  Also  permits  equal 
distribution  of  load  over  the  rear  and   front   wheels. 
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Ninth: — This  equal  distribution  of  weight  saves  tire  expense, 
particularly  on  the  rear  wheels  where  the  tires  have  to  withstand 
the  tractive   friction,  as  well  as  the  weight  of  the  load. 

Tenth: — Accessibility  to  all  parts  means  simplicity  in  repair- 
ing and  garage  care.  For  instance  if  the  crank  shaft  bearing 
of  a  gasoline  truck  should  burn  or  wear  out,  the  replacing 
of  that  bearing  within  itself  does  not  consume  one-fifth  the  time 
that  is  required  to  dismantle  an  engine  and  re-assemble.  Put- 
ting in  an  engine  tor  immediate  service  cannot  be  considered  on 
account  of  the  many  connections  to  the  carburetor,  pump,  radia- 
tor, fan,  gasoline  tank,  exhaust  pipe,  magneto,  batteries,  transmis- 
sion, and  truing  up  in  proper  position  on  the  frame.  The  same 
would  be  more  or  less  true  in  event  the  transmission,  or  differ- 
ential, were  injured. 

On  the  other  hand  with  an  electric  truck  the  controller  i; 
independent  mechanically  of  any  other  part.  By  loosening  the 
wire  terminals  it  can  be  removed  and  another  one  replaced  easily 
withm  an  hour.  In  five  years  association  with  electric  commer- 
cial vehicles  I  have  never  found  it  necessary  to  pull  out  a  con- 
troller provided  the  machines  have  had  any  kind  of  treatment 
whatsoever. 

Batteries  can  be  exchanged  by  two  men  in  fifteen  minutes. 
Should  an  armature  need  attention,  or  become  necessary  to 
replace  the  motor  complete,  the  change  can  In-  made  within  an 
hour  and  a  half.  Of  course  the  repairing  of  axle,  bearings, 
frame,  body,  or  wheel,  would  remain  constant  with  either  gasoline 
or  electric  vehicles. 

Summing  up  this  tenth  item  mean-  an  equipment  of  say  ten 
gasoline  machine-  would  require  two  or  three  extra  machines 
to  keep  up  the  daily  service,  while  one  extra  will  do  for  an  equip- 
ment of  thirty  electric  machines.  This  poii  less  or 
theory  but  a  statement  of  results  after  quite  a  few 
actual  work  with  machines  in  various  el 
widely  different  citi 

Eleventh: — The  keeping  of  electric  machil  building 

does  not  affect  insurance  but  gasoline  truck-  will   raise  the   rate 
to  a   point   almost   prohibitive. 

.'/;.■ — In  a  private  garage  where  a  nurrfber  ol   s 
trucks  are  cared  for,  every  man  must  be  a  high  grade  mechanic, 
outside  of  washers  and  day  laborers. 

When  caring  for  electric  trucks,  so  much  high  grade  help 
is  not  necessary.  (  'ne  each,  experienced,  well  posted  battery  and 
motor  man  can  successfully  handle  several  trucks.  If  additional 
help  is  desired  most  anyone  can  wash,  clean  and  reburn  batteries, 
with  very  little  experience.  The  motors  and  electrical  parts  have 
never  caused  enough  work,  in  installations  even  the  size  of 
Anheuser-Busch,  to  keep  one  electrician  busy  all  the  time. 

General     Tendencies. 

The  improved  streets  and  increasing  size  of  cities  are  work- 
ing greater  hard-hip-  on  the  horses.  In  the  wholesale  districts 
just  watch  the  poor  beasts  trudging  along  doing  their  very  best 
for  the  master,  but  what  is  the  result?  The  hard  surfaced  road 
stoves  him  up.  the  rains,  snow  and  heat  all  produce  ill  results. 
These  points  are  not  drummed-up  fancies — just  read  what 
active  step-  are  taken  by  the  humane  societies.  Very  rigid 
laws  are  outlined  and  enforced.  The  maintenance  and  enforce- 
ment  of   such   laws   cost    the   cities    dollars    each   year. 

With  the  automobile,  the  hard  surfaced  streets  exactly  fill 
the  bill.  The  elements  don't  affect  them  in  any  way,  and  who 
cares   if  a   piece   of   machinery   is   abused,   outside    of   the   owner. 

The  sanitary  features  are  worthy  of  mention.  The  cost  of 
cleaning  the  streets  of  Xew  York  City  is  much  less  particularly 
around  the  hack  stands  and  vehicle  waiting  lines  in  the  shop- 
ping  districts. 

With  the  saving  of  tim<  and  labor  which  really  is  money, 
the  electric  commercial  automobile  will  become  more  commonly 
used,  but  this  time  can  be  hastened  if  those  interested  in  elec- 
tricity will  inform  themselves  more  on  the  electric  auto  subject 
and  in  turn  impart  such  information  to  others.  Creating  a  de- 
mand must  come  before  consumption. 


THE  ELECTRIC  GARAGE.' 

BY    S.    P.    REED.2 

The  maintenance  of  an  electric  garage  is  an  absolute  neces- 
sitj  m  every  locality  where  electrics  are  sold  and  used.  This  is 
true  both  from  the  standpoint  of  the  owner  and  dealer. 

Here  is  a  common  story.  A  man  is  taken  out  for  a  trial 
trip.  A-  he  ne  irs  home  he  expresses  his  entire  approval  and 
says  he  believes  he  understands  how  to  operate  the  machine,  and 
to  read  the  meter.  He  a-ks  the  dealer  to  give  the  wife  and 
daughter  a  trial  spin.  They,  too,  tire  enthusiastic,  but  the  deal 
falls  through  in  the  end.  not  because  they  are  not  all  anxious  and 
willing  to  buy  the  machine,  but  the  man  discovers  that  he  will 
have  to  charge  and  care  for  his  own  machine.  He  i-  wise  enough 
to  know  that  lie  has  no  training  and  the  undertaking  would 
prove    a    failure. 

A  gentleman  in  Palo  Alto  bought  an  electric  for  his  daugh- 
ter. He  had  a  line  home  garage  fitted  up  and  all  went  so  well 
that  he  often  took  the  electric  to  his  office  in  preference  to  his 
gasoline  ear.  a-  it  was  so  much  easier  to  start  in  the  morn- 
ing, but  -o. m  the  charging  plant  developed  difficulties,  the  car 
was  left  discharged  for  a  long  time,  bringing  on  battery  trouble 
and  eventually  the  outfit  was  discarded. 

Last  yeai  a  Menlo  Park  resident  bought  an  elegant  coupe 
with  a  complete  charging  outfit  and  numerous  instruction  book- 
but  as  there  was  no  one  to  properly  interpret  the  instructions 
this    outfit,    too.   was   discarded. 

I  ts<  'iter  case  might  he  cited,  all  going  to  prove  that  the 
dealer   iini-i    ha  ige   m   o  nnection   with  the  sales   room, 

and  not  encourage  the  owner  in  the  idea  that  he  can  take  entire 
of  hi-  machine.     The  averagi    owner  might  charge  his  own 
car   bin    when   the   difficulties   arise,   which   are   sure   to   come   to 
the   amateur,    he   ought    to    rely   on   a   competent   garage   man. 

I  lectric  vehicles  must  not  he  -old  where  the  owners  cannot 
be  in  close  touch  with  the  electric  garage.  A  man  familiar  with 
hi-  own  occupation",  and  having  hi-  time  taken  up  with  it  cannot 
;pected  to  take  up  a  new  occupation  and  succeed  with  it, 
and  this  is  what  a  dealer  asks  of  hi-  customer  when  he  turns 
him  over  an  electric  with  a  charging  plant  and  considers  the 
deal  closed.  L*-ually  all  goes  well  for  a  short  time,  and  the 
purchase!  is  enthusiastic.  Mis  friends  and  neighbors  watch  the 
new  machine  with  interest  and  envy,  but  soon  troubles  arise 
which  the  unskilled  owner  cannot  remedy — troubles  which  to 
the  expert,  were  he  near,  would  be  little  or  nothing  Generally 
develop  into  enormities  and  the  electric  is  classed  a-  a 
failure  by  the  owner  and  his  friends.  This  idea  i-  spread  in 
the  vicinity  and  the  sale  of  electrics  is  often  held  back  in  many 
fields  that  would  be  the  best  with  the  electric  garage  to  rely 
upon  for  assistance. 

The  electric  garage  i-  reallj  a  school  to  teach  people  the 
pleasure  and  benefits  of  the  electrics  and  to  show  them  how 
small  the  troubles  really  are. 

The  electric  garage  is  equally  a  benefit  to  the  owners  and  the 
electric  vehicle  trade.  It  gives  to  one  a  perfect  transportation 
and  to  the  dealer  a  profitable  and  satisfactory  vocation.  The 
profits  are  not  only  from  the  first  sale  but  from  the  operation  of 
the  garage.  The  business,  especially  on  the  Pacific  Coast,  has 
no  dull  season,  electrics  being  used  winter  and  summer.  The 
electric  is  the  cleanest  vehicle  made,  and  the  garage  is  a  clean, 
quiet  place.  The  patrons  as  a  rule  are  the  better  element  in 
the  vicinity,  people  who  prefer  quiet  and  cleanliness,  and  who 
are  in  good  enough  circumstances  to  meet  their  obligations 
promptly.  With  a  good  system  and  proper  equipment  the  busi- 
ness is  an  ideal  one. 

The  location  of  the  garage  is  an  important  item.  In  the 
largest  cities  there  will  be  garage-  in  both  residential  and  busi- 
ness  district-  In  tin-  average  town  the  garage  will  be  half  way 
between  the  business  section  and  the  residential.  The  reason 
for  this  is  easily  understood  when  we  consider  that  the  electric 
is   pre-eminently   the   family   car   and    i-    fast    becoming   the   most 


'Paper  read  at  first  annual  convention  Pacific  Coast  Electric 
V-  li 'i'l<'  Assoi :iation. 

i    Electric    I <a  bora  tory,    San    .Tnse. 


16S 


JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS. 


Vol.  XXII  — No.  9 


ichine  in  this  particular  field.    Each  and  eve 
machine 
ust   have   the   garage   in   .1   place   where  all   may 
It   should   be   1  car 

little    I  affic. 
The  chief  attraction  of  the  electric  garage  must  be  its  clean- 
liness.    The  machine,  itself,  is  clean  and  its  home  musl  corres- 
tion  to  th  >ed  in  the 

noise,   no 
deafening  gasoline  explo  i 
with  the  usual  1 

will    be    d  nited.    but    as. 

main    1  in  1.  s    as    di  lit\  -  1  ed    it    \\  ill    be    called 

,1111k    who  will  iids  at  th<  and  this  brings 

more  customers. 

The  plans  of  evei'j  hould  include  a  well  planned  re- 

'in  for  ladie-  and  gentlemen,  with  especial 
dations  for  ladii  I         have  been,  up  to  tl  .  very 

quate  accommodations  at  garages  and  there  should  l» 
attention  paid  to  this   feature,     'lite  ideal  reception  room  will  be 
near    the    door,    not    having    the    inl 
but   it    would  be   well   to  have  glass  don! 

'I  hi  if  there  is  suffi  iughl  1  1  have 

11  the 
left     Thi    avoids  confusion. 

The   show    room   might  it    side.     This   for 

many    reasons.      When    the    machii  in    they 

muddy  and  not  as  presentable  a-  they  might  be, 

The  wash-ro  I  be  as  near  tin-  dooi  a-  possible.    This 

save-    the    floor    and    prepares    the  us    it 

ma)    need       If  there   1-   no   repair  it   can  go  at  on,  'ill   in 

the  charging  or  store  room. 

The   charging   r n   occupies    the   greatest    amount   of   floor 

111  the  garage.     There  will  be  no  work  the  car  in 

this   room;;  the  wash   room,  tire  n  erj    1 1  and   repair 

shop    being    -operate    rOOl 

When  a  car  1-  to  be  kept  in  a  garage  it  is  well  to  give  it  a 
number.     This  number  should  be  e  ittached  to 

I  he  in  ichine,  on  the  charging  -tall,  charging  plug,  owner's  locker, 
t   every  thing  pertaining  to  that   particular  car. 
I  lure    are    two    approved    method-    of    charging    electric    ve- 
hicle-,      (  Ine    might     be    termed    the    central    or    collective,     the 
1  ther  the  individual 

In  the  central   the   readings  are  all   taken  at   one  central   sta- 
tion, where  is   located  the  generating  plant,  the   switchboard  re- 
ig   files   and   rheostats   controlling  the  current   to  each   ma- 
chine.    The  instruments  should  consist  of  one  voltmeter  and  two 
ammeter-,    one    ammetei  ;    the    total    current. 

showing   the   individual   current,  having   the   bus 
that    the    readings    may   be   taken    from    any    machine   Oil    chv 
The  only   reading-   that  cannot   be  taken   here  are  the  acid   •_ 
ties  and  the  voltage-  of  the  separate  ci 

In   the   individual   method   the   rl  re   placed   back    of 

each  separate  machine  and  the  readings  usually   taken   from  the 
machine   meter,   though   the   current   may   be   read    from   the   main 
switchboard.      Roth   systems   have  their  merits.     In  both   a   care- 
ful   tag  :    is    universally   used.      On    these    tag-    i-    printed 
the  records  for  each  car.     These   records  must  be   111   detail,  not 
only  charging   record-   are   made  hut  also   records  of   repairs   and 
performance.     The-e   records  can  be  tabulated  to  prove  the  suc- 
of  thi'  electric  vehicle  and  to  prevent  misunderstandings  of 
rid    -o   perform   one  of  the   most   important   details  of 
>rk. 

(   of  the  power  varies  in  different  localities.  There 

always    a     1,  c:  1    power    plant    anxious    to    serve    the 

■  iallj    if  an  agreement   can  be  made  whereby 

it-  current  away  from  the  peak  of  the 

■    naturally    the    time    when    the    garage 

1   of  it-  current.     The  price,   for  this   reason,  ought  to 

be    less    to    the    garage    than   to   any   other   consumer.      If   direct 

current    is   supplied,  a   switchboard  with   regular   rheostats   is  all 

that   is   needed.      If  the  current   is  alternate  method   of 


transforming    to    direct    is    necessary.      For    the    large    loads   or 

i  1      -el     i-     best.       For 

smaller  loads   the   mercury  arc  rectifier   i-  preferable. 

In  the  isolated  places  the  garage  maj  generate  11-  own 
current,  there  being  on  the  market  at  the  present  nine  many 
reliable    gasoline   generating    plant-. 

'I  here    should   be    rolling   table-    to   take    the   batteries    to    the 
,   as    it    1-    1  iod    idea    to    take   the    machine 

the  paint,  iron  and  upholstering   will   be   subjected  to  the 
acid    fume-. 

The  batten    room  as  well  as  the  charging  room  must  be  in 
trained  an  tent  men.    These  men,  in  fact,  must 

be  experts,  as  they  are  the   main  sta)    of  the   electrical   g 
The  number  of  men  required  for  each  garage  is  said  to  be  one 
expert    for    every   25    machines    and    one    bo)     for    delivering,    to 
every    IS   machines.      There   will,   of  course,   be  a   day   and   night 
washer,  machinist  and  a  good  manager.     This  with  a  bo 
ought  to  complete  the  pay  roll. 

The  Othei  in  the  garage  will   be  the  rent,  insurance 

and  power.    The  rent  averages  about  $2  per  month  per  machine 
and  the  current  m  $5  to  $7  pi  1   month  per  machine.     I  he 

help  on  the  machine  i-  nol    more   than  ?6  per   month      Owners, 
rule,  carry   their  own   insuram 
1  he  receipt-  ,  gaud  storing  25  pei   month. 

Repairs  and  sundries  are  extra.     Adding  to  these  sources  of  in 
come,   the   profits   on   -ale-   of   new    machines,   a    neat    balanc.    can 
. "iii  d    ii  ii    the  garage    owner. 

electric  garage  deserves  friend-  on  all  sides,  The  elec- 
tric vehicle  and  storage  battery  manuf:  hould  show  it 
every  encouragement,  for  ii  is  their  chief  outlet  for  their  pro- 
duct- Ever)  central  station  man  loses  hi-  best  load  when  he 
and  finally,  let  the  people  welcom  :  it  as  it  brings  them 
die  electric  vehicle. 


ELECTRIC  AUTOMOBILES  AND  SURGERY. 
Dr.  H.  Threlkeld-Edwards,  director  of  St.  Luke's  hospital. 
South  Bethlehem,  Pa.,  is  a  gentleman  of  high  professional  at- 
tainments and   manj  sided   culture,   bui    among  his   different 
interests  •here  are  two  that  call  out  his  keenest  enthusiasm 

id    Xra\    laboratory,   in   which  he 
applies  clinically   the   discovery   of   the   famous    Roentgen   to 
eat    variety  of  surgical   and  medical  cases  that  are  con- 
stantly    being    treated    at     his    liospn 

Another  of  s  enthusiasms  is  the  use  for  pleas- 

ure and  professional  duly  of  his  Waverley  electric  automobile, 
in  the  ear,  and  handling  of  which  he  is  an  expert.  What 
natural  Tien  than  that  he  should  seek  to  connect  tie  se 
two  pet  hobbies  of  his  by  employing  the  storage  battery  of 
his  electric  for  operating  his  X-ray  instruments? 

The  suggestion  is  obvious  enough,  now  that  yon  read  it. 
but  who  else  besides  an  X-ray  specialist  and  electrical  expert 
would  have  thought  of  it?  The  doctor  not  only  thought  of  it. 
he  put  it  into  immediate  execution,  and  the  results  were  fully 
up  to  his  expectations.  Here  is  his  latest  letter  on  the  sub- 
ject : 

"Sinc<     la.-t    writing-  I   have    tried    nut    the    plan    and    am   put- 
tiny  it  in  daily  operation.     It  works  perfectly,  and   its  simplicity 
and   'can't  g-o  weary'  properties  make  it  most  available  for  gen- 
eral adoption.     I  am  quite  confident  that  I  can  develop  this  ilea 
into   a    most    valuable    asset    for    the   Waverley    Company,    at    the 
time  confer  a  still   greater  benefit   on   tin-  medical   profes- 
in   tl,  i-  ope  dng   their  eyes  to    i   plan  whereby  they  can  se- 
.111    automobile    capable    of   running   up    hills    ami    tii rough 
mud    (T  do  it  every  day.   for  this   is  a   very   hilly   locality),   at  a 
of   current   consumption    of   about    $5    per  -month    (my   De- 
ier  bill   was  $3. SO),  and   at    the   same   time  secure   an   X-ray 
plant  by  an  additional   outlay  of  less  than  $150  that   will   do  the 
work    of    a    coil    and    rectifier,    etc.,    costing    oxer    $500,    and    be 
aide  to  take  the  apparatus  wherever  the  car  will   go.     My  total 
outlay    for   X-ray   attachment    is    l^ss    than    $130,    including    coll, 
condenser,    interrupter.    Mueller    tube,    stand    and    leads.      I    paid 
$7:10    for    my    office    outfit    running   by    short    (alternating)    cur- 
rent." 

Xow  when  yon  consider  tha1  this  means  providing  an  ever 

ready  por'able  X-ray  outfit  for  the  up-to-date   physician  and 

surgeon  at  a  cost  of  less  than  $150,  it  seems  that  the  doctor 

has  made  a  valuable  discovery  for  the  profession,  and  that  one 

very  great  advantage  of  the  electric  vehicle  for  medical  use 

has  been  demonstrated  beyond  peradventure. 
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Carbide  of  tungsten  as  a  solder  for  connecting  incandes- 
c<  i  lamp  filaments  to  their  supply  wins  lias  been  recently 
patented  by  an  Austrian  inventor,  Hans  Kuzel,  of  Baden,  near 
\  ienna. 

Lcng  transmission  of  small  power  is  necessary  in  supplj 
the  copper  mines  near  Chilecite,  Argentine,  with  electric 
power.  A  transmission  plant  has  been  built  to  cany  100  h.  p. 
twenty  miles  because  of  the  scarcity  of  fuel. 

Butter  by  electrolyzing  cream  is  a  process  recently  pat- 
ented by  two  Ohio  inventors.  Butter  globules  mass  on  a  posi- 
tive electrode  suspended  in  cold  cream,  the  current  also  hav- 
ing the  necessary  "ripening  effect."  The  butter  collected  is 
aftewards  worked  into  squares  or  rolls. 

A  praying  car  is  to  be  provided  for  devout  Mussulmen 
traveling  to  Mecca  on  the  Hedjaz  railway  in  Turkey.  The  car 
exterior  is  ornamented  with  a  minaret  6%  feet  high  ami  the 
interior  walls  contain  verses  from  the  Koran  and  a  chart 
indicating  the  direction  of  Mecca.  A  rich  Persian  rug  is  on 
the  floor  and  four  vessels  of  water  an-  provided  for  ablutions. 

An  automobile  as  an  elec'ric  power  plan;  was  recently 
put  into  service  at  the  Vanderbilt  Cup  race,  li  was  necessary 
to  light  the  grounds  with  electric  ligb.1  and  as  no  connections 
could  be  made  with  central  station  service,  an  automobile  was 
mounted  and  attached  by  belt  to  a  dynamo  to  furnish  the  <  in 
rent  for  fifty  live  incandescent  lamps  of  1  In  volts.  Id  candle 
power. 

Low  expansion  metal  has  been  discovered  in  36< ,  nickel 
steel.  Tlie  expansion  of  this  alloy  is  not  greater  than  that  of 
melted  quartz  and  seventeen  times  less  than  that  of  steel 
Bj  varying  the  proportion  an  alloj  can  be  obtained  with  the 
same  expansion  of  glass,  thus  displacing  platinum  in  incan- 
descent lamps.  It  is  non-magnetic  and  inoxidable.  "Invar" 
is  the  trade  name. 

Silicon  resembles  carbon  in  being  a  poor  conductor  of 
electricity,  and  in  having  a  negative  temperature  coefficient 
in  resistance.  It  is  thermoelectrically  negative  with  rei  iec1 
to  copper.  At  the  mean  temperature  of  20'  C.  the  thermo- 
electric power  of  a  lead-silicon  couple  is  — 400  micro- 
volts per  degree.  Under  the  same  conditions  a  bismuth-lead 
couple  gives  — 89  microvolts  and  an  antimony-lead  couple  4  26. 

No  automobile  contests  are  to  be  entered  by  thirteen  of 
the  largest  automobile  works  of  Germany  and  Fiance,  who 
have  come  to  an  agreement  not  to  participate  in  any  big  race 
or  competitive  contest  during  190!).  The  penalty  for  violating 
the  agreement  is  fixed  at  $20,000.  This  move  is  apt  to  put  a 
damper  on  the  speculation  in  constructing  auto  roads  for 
racing  purposes.  The  competitive  races  have  caused  heavj 
expenses  *o  the  automobile  manufacturing  works. 

Tan'.alum  has  a  melting  point  between  2,250  and  2,300° 
C.  Its  resistance  increases  with  rise  of  temperature.  At  ordi- 
nary temperature  the  resistance  of  a  wire  one  meter  long  and 
one  square  millimeter  in  section  is  0.165  ohm.  At  the  temper- 
ature of  the  incandescent  lamp  this  figure  becomes  0.S5  ohm. 
The  breaking  strength  of  tantalum,  when  cold,  is  very 
being  93  kilos  per  square  millimeter,  as  compared  with  from 
70  to  80  kilos,  for  good  s'eel.  When  heated,  however,  it  be- 
comes soft  like  osmium,  and  a  filament,  after  burning  for  some 
time,  is  easily  broken.  The  material  is  for  incandescent  fila- 
ments, the  diameter  being  from  0.35  to  0.05  millimeter. 

Telegraphing  over  power  lines  is  described  in  L'Industrie 
Electrique  by  M.  L.  Neu,  who  uses  a  method  of  communication 


over  high-pressure  power  lines  by  means  of  high-frequency 
uis.  thus  saving  the  expense  of  a  separate  telephone  line. 
The  principle  is  that  of  superposing  a  current  of  very  high 
frequency  upon  the  power  currents,  by  means  of  a  condenser, 
an  inductance  coil  and  a  spark  gap.  The  line  pressure  may 
be  used  to  produce  the  sparks,  or  a  small  iransformer,  or  a 
spark  coil  fed  from  a  separate  source.  At  the  receiving  end 
thi  re  is  a  spark-gap,  in  series  with  condensers  and  shunted 
by  a  relay,  which  may  be  used  to  close  the  circuit  of  a  call 
bell.  Communication  is  effected  by  Morse  signals.  Instead 
of  using  two  line  wins,  one  of  them  may  be  employed  with 
■  at  ili   return. 

Electric  crop  forcing  experiments  are  being  conducted  by 
Mr.  J.   II    Priestley,  lecturer  in   botanj    at   University  College, 
Bristol,  who  has  taken  a  great   interest   in  studying  the  influ- 
:  ■  icity  in  increasing  the  yield  of  cereals,  vege  ables 

and  fruits,  and  last  year  received  through  the  college  a  grant 
the  Hoard  of  Agriculture  to  i  ruble  him  to  extend  his  in- 
ns, according  to  the  Electrical  Engineer  of  London. 
\r   regards  wheat,  the  results  show  that  an  electrified  area  of 
7.675  acre:,  j  ielded  2  19  bushels,  33  pounds,  equal  to  3^. 5  bushels 
per  acre,   while  an   uiieleci  rifled  area  of   10.2  acres  yielded  26.4 
els,     I    pounds,    equal    to    only    26.15    per    acre.      As    the 
cum  in   was  not  applied  until  .May  IT.  this  increase,  which  was 
due  chieflj    to  the  better  filling  out   of  the  ears  and  plumper 
was    most     satisfactory.      The    current,    however,    was 
applied     oo  late  to  affect  the  number  of  ears.     In  the  experi- 
ments with  strawberries,  it  was  proved  that  electricity  brought 
about  a  great  acceleration  of  the  crops  in  the  electrified  area 
compared   with  the  unelectrified  area.     On  the  first  pickings 
there  was  40  per  cent  more  fruit   gathered   from  the  former. 
Through  the  dry  season,  and  the  tendency  of  electricity  to  ln- 
i  lease  rhe  dryness,  there  was  a  slight   falling  off  in  the  total 
yii  ill  ei  the  electrified  an  a  compared  with  the  other,  but  the 
fruit    was    very    much    sweeter,    containing   nearly   twice    the 
ir.     In  the  experiment  with  tomatoes  the  yield 
from   an   electrified   area   was   30    per   cent   better  than   from 
i  be  unelectrified  area. 

The  Budapest  news-telephone  which  has  been  in  successful 
operation  for  several  years  past,  is  owned  and  managed  by  a 
private  corporation,  whereas  the  regular  telephone  system  is 
owned  by  the  government  and  administered  by  the  ministry 
ol  lies  s  and  telegraphs.  The  annual  subscription.  $7. 31.  paid 
quarterly  in  advance,  entitles  the  subscriber  to  two  receivers 
and  the  full  service  of  news,  music,  etc.,  the  subscriber  to  pay 
the  expense  of  installation  and  removal,  generally  about  $S,50. 
The  service  begins  at  S:55  a.  m.,  when  a  buzzing  noise, 
loud  enough  to  be  heard  across  a  large  room  and  lasting  for 
fifteen  seconds,  announces  the  correct  time.  At  9:30  the  day's 
programme  of  important  events  is  announced:  that  is  to  say, 
the  ceremonies,  lectures,  plays,  races,  etc.  At  10  and  11  o'clock 
s'ock  quotations  and  general  news  items  are  given.  At  noon 
comes  a  second  announcement  of  the  correct  time,  followed 
>'  parliamentary  news  and  general  items  of  interest.  At 
[2:45  stock  quotations  from  the  local.  Vienna,  and  Berlin  ex- 
changes and  general  news.  At  2  o'clock  more  parliamentary 
and  general  news,  and  at  3  p.  m.  the  closing  prices  of  stocks, 
meteorological  forecast,  local  personals  and  small  items,  and 
in  winter  the  condition  of  the  various  skating  places.  At  4 
p.  in.  court  and  miscellaneous  news.  From  4:30  to  6:30  mili- 
tary music  from  one  of  the  great  cafes  or  gardens.  Tn  the 
evening  the  subscriber  may  choose  between  the  royal  opera 
or  one  of  the  theaters,  and  later  music  by  one  of  the  or- 
chestras. This  programme  is  sufficiently  varied  to  satisfy  the 
desires  of  all  classes  of  subscribers,  and  in  general  the  service 
seems  to  give  the  utmost  satisfaction. 
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Ii  was  \  cr_\  evident  at  the  convention  of  electric 
vehicle  nun  held  in  San  Francisco  last  week  that  few 
electric  automobiles  can  be  sold 
until  lower  rates  For  power  are 
made  by  the  central  stations.  The 
indifference  of  the  central  sialic  ins 
to  the  desirability  of  the  electric  automobile  as  a 
source  of  revenue  is  perhaps  founded  "ii  prejudice. 
Their  first  impressions  of  a  crude,  imperfect  machine, 
which  like  an  unfledged  bird  is  as  yet  untried,  should 
not  afterwards  hinder  its  advancement,  especially 
when  it  is  a  machine  that  has  so  greatly  improved  with 
time  as  has  this  \\  hat  with  increased  efficiency  in 
running  qualities  and  greater  capai  it)  of  batteries,  it 
is  a  far  cry  from  the  electric  automobile  of  five  years 
■  that  i  if  today. 
The  electric  car  is  distinctly  a  city  machine,  in 
I  contrast  to  the  touring  ability  of  the  gasoline. 
The  speed  of  the  electric  is  greater  than  that  ordinar- 
ily allowed  by  city  regulations  and  its  daily  mileage 
capacity  is  in  excess  of  the  usual  requirements  for 
either  business  or  pleasure.  !  [owever,  it  is  neither  our 
intent  nor  our  province  to  here  advertise  the  electric 
carriage,  but  rather  to  demonstrate  what  a  money- 
maker it    may   become   for  electric  power  companies. 

A  public  garage,  caring  for  thirty  machines,  has 
a  current  bill  of  from  two  hundred  to  three  hundred 
dollars  per  month;  home  garages  in  proportion.  An 
automobile  uses  more  current  for  its  storage  batteries 


The  Elect™    Vehicle    Motor     By  J.   T.   Dc  Renter  163 

The  Electric  Comi  Vehicle By  A.  (  ;':      in   •  ne   month   than   a  cigar-lighter  does   in  ten   years. 

The  Electric  Garage  By  S.  P    Reed  167       Furthermore,  its  current    is  consumed  after   midnight, 

off  the  peak,  when  costly  apparatus  would  otherwise 
be  idle  while  the  interest  on  the  investment  piles  up, 
water  power  runs  to  waste  and  depreciation  continues. 
Here  it  is  that  the  electric  automobile  does  service  as 
a  grading  machine  in  filling  the  "valleys"  in  the  load 
curve.  But  little  extra  investment  is  required  to  sup- 
ply the  current  needed.  The  demand  is  steady  and  it 
is  permanent.  The  storage  battery  is  probably  the 
best  automatic  corrector  of  the  load  factor  yet  devised. 
It    works    while  you   sleep. 

As  the  most  desirable  customer,  the  electric  ve- 
hicle owner  should  also  be  the  most  favored,  and  as 
such  entitled  to  a  low  rate  for  current.  With  a 
moderate  current  cost  it  is  no  more  expensive  to  keep 
an  electric  car  than  a  horse,  and  central  station  com- 
panies can  do  more  good  for  themselves  by  encourag- 
ing the  use  of  electric  vehicles  than  in  almost  any 
other  way.  This  encouragement  may  take  several 
forms,  including  the  use  of  commercial  vehicles  lot- 
trucking,  and  runabouts  for  collecting.  But  par- 
ticularly may  it  be  accomplished  by  lowering  the 
i-  cost    to  a  most  beneficial  consumer. 
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PERSONAL. 

B.  W.  Traffort.  vice  president  and  general  manager  of 
the  Bell  Telephone  Company's  lines  at  Detroit,  Michigan,  is 
in   San   Francisco. 

W.  C.  Bryant  and  Harvey  Hubbell,  accompanied  by  their 
wives,  spent  this  week  in  San  Francisco  and  are  now  in 
Southern    California. 

C.  M.  Clark,  of  Philadelphia,  chairman  of  the  executive 
committee  of  the  Portland  Railway.  Light  and  Power  Com- 
pany, has  been  in  Portland  on  his  annual  trip  of  inspection 
of  the  local   properties  of  the  company. 

William  Finn,  of  New  York  City,  electrical  expert  for  the 
Western  Union  Telegraph  Company,  reached  San  Francisco 
this  week.  Mr.  Finn  is  making  a  study  of  the  effects  of 
high-tension    transmission    on        telegraph    lines. 

C.  G.  Young,  engineering  and  construction  specialist  of 
60  Wrall  street.  New  York  City,  will  be  in  the  Philippine 
Islands,  China,  Japan  and  Siberia,  from  March  until  August, 
1909.  During  Mr.  Young's  absence  his  office  will  be  under  the 
direction  of  his  associate,  J.  X.  H.  Cornell. 

L.  B.  Dixon,  formerly  with  the  telephone  department  of 
the  Chicago  office  of  the  Western  Electric  Company,  is  in 
San  Francisco  with  the  intention  of  making  his  headquarters 
on  the  Coast,  having  resigned  his  position.  Mr.  Dixon  is  well 
known  in  the  West  because  of  his  frequent  trips  here. 


NORTHWESTERN    CONSERVATION    CONGRESS. 

The  first  Conservation  Congress  for  the  Northwestern 
States  will  take  place  in  Seattle  on  August  16-17-18.  A  call 
for  the  Congress  has  been  issued  by  the  Washington  Con- 
servation Association,  one  of  the  strongest  State  organizations 
in  the  country.  Arrangements  have  been  made  for  the  enter- 
tainment of  1.000  delegates  and  the  meetings  will  be  held  in 
the  Auditorium  on  the  grounds  of  the  Alaska-Yukon-Pacific 
Exposition. 

Through  Acting  Governor  M.  E.  Hay  the  Governors  of  all 
the  States  will  be  asked  to  be  in  attendance  at  the  Congress. 
Such  men  as  Andrew  Carnegie.  Gifford  Pinchot.  Frederick 
Weyerhauser  and  others  have  already  been  extended  invita- 
tions to  participate  in  the  Congress  and  according  to  C.  11 
Baily,  Secretary  of  the  Conservation  Association,  the  conven- 
tion will  be  the  biggest  thing  of  its  kind  ever  held  in  the 
United  States  saving  that  of  the  Congress  of  Governors  called 
by  the  President  a  year  ago. 

The  Washington  Conservation  Association  has  engaged 
Aashel  Curtis  to  go  through  the  State  and  take  a  series  of 
conservation  photographs  that,  it  is  expected,  will  be  second 
to  none  in  the  world.  These  will  be  exhibited  in  the  exposition 
auditorium  during  the  Congress.  The  views  will  include 
forestry. 'fisheries,  irrigation  ami  other  phases  of  conservation 
work  such  as  have  heretofore  never  been  assembled  in  the 
West. 

Chambers  of  commerce,  commercial  clubs  and  other  or- 
ganizations in  the  State  will  be  asked  to  name  official  delega- 
tions to  attend  the  Congress,  and  through  Lieutenant  Governor 
Hay,  the  Governors  of  the  States  will  be  asked  to  name 
delegates. 

The  officers  of  the  Conservation  Association  are:  Presi- 
dent, E.  H.  Libby.  Clarkston  and  Spokane;  Vice-Presidents, 
Joel  Shomaker,  Tukwila:  Captain  Everett  G.  Griggs,  Tacoma; 
Oliver  C.  McGilvra,  Seattle;  Dr.  N.  G.  Blalock.  Walla  Walla; 
I.  A.  Navarre,  \Venatchee;  Elmer  E.  Johnston,  Everett;  Secre- 
tary, C.  H.  Baily;  Treasurer,  Frederick  Foster;  Trustees.  H. 
W.  Carroll,  Prof.  Frank  G.  Miller,  Walter  N.  Granger.  W.  W. 
Beck,  L.  G.  Monroe. 


UNIFORMITY    IN     RATE    CARDS. 

The  Technical  Publicity  Association,  C.  S.  Redfield,  adver- 
tising manager  Yale  &  Towne  Mfg.  Co..  President,  has  been 
asked  by  several  leading  trade  papers  for  suggestions  in  the 
arrangement  of  their  rate  cards,  with  a  view  to  putting  these 
in  a  form  most  acceptable  to  the  advertisers.  In  order  to 
meet  these  requests,  a  committee  has  been  appointed,  con- 
sisting of  the  following:  Messrs.  Manfred,  Snyder  and  Strong. 
The  duties  of  this  committee  will  be  to  propose  a  popular  and 
uniform  style  of  rate  card  and  to  recommend  its  use  to  the 
publishers  of  the  leading  trade  papers. 


ELECTRIC  CLUB. 
The  regular  weekly  meeting  of  the  Electric  Club  of  Cali- 
fornia was  held  at  noon,  February  25.  Hotel  Argonaut.  San 
Francisco.  Dr.  E.  E.  Baker  of  Cleveland,  Ohio,  gave  a  talk  on 
the  subject  of  Salesmanship;  differentiating  between  the  mere 
order-taker  and  the  good  salesman. 


TRADE    CATALOGUES. 

Folder  4122  from  the  Westinghouse  Electric  and  Manu- 
facturing Company  is  devoted  to  Electric  Suction  Sweeping. 

February  Bulletin  of  the  Ohio  Brass  Company  of  Mans- 
field,    Ohio,     contains     a   valuable     article   on   "Bonding   in 

Mines." 

General  Electric  Company's  Bulletin,  No.  4643,  illustrates 
and  describes  two  lines  of  switchboard  instruments  for  direct 
current. 

Electric  Motor  Friction  Brakes  are  described  and  illus- 
trated in  Circular  No.  1158  for  the  Westinghouse  Electric 
and    Manufacturing   Company. 

Bulletin  No.  5533  from  the  Western  Electric  Companj 
illustrates  and  describes  a  system  of  series  incandescent  ilght- 
ing  with  tungsten  lamps  by  means  of  automatic  regulators. 

The  Duncan  D.  C.  Integrating  Wattmeter,  House  Type, 
Model  E,  is  detailed  by  pictures  and  text  in  an  interesting 
bulletin.  No.  8.  from  the  Duncan  Electric  Mfg.  Co.,  Lafayette, 
Indiana. 

Bulletin  No.  23  from  H.  Krantz  Manufacturing  Company, 
of  Brooklyn.  N.  Y..  illustrates  and  describes  in  detail  various 
types  of  high  grade  and  commercial  grade  panel  board 
switches  and   panel   units. 

Westinghouse  Fan  Motors  for  1909  are  attractively  de- 
scribed in  an  artistic  pamphlet,  No.  1165,  from  the  Westing- 
house Electric  and  Manufacturing  Company.  The  cover  is 
one  of  the  handsomest  issued  this  year. 

The  General  Electric  Company  has  issued  Bulletin  No. 
4644  which  describes  a  motor  generator  set  particularly  suited 
for  use  in  connection  with  searchlights,  welding,  for  power 
work  or  as  a  reversible  booster  for  battery  service. 

Mercury  Rectifier  Battery  Charging  Outfits  are  described 
in  detail  in  Circular  No.  1148  from  the  Westinghouse  Electric 
and  Manufacturing  Company.  It  has  been  designed  for  auto- 
matic or  non-automatic  starting.  Type  A  for  automobile 
battery  charging  is  illustrated  and  described  in  a  separate 
leaflet. 

In  Bulletin  No.  4641,  just  issued  by  the  General  Electric 
Company,  are  stated  the  advantages  to  be  derived  by  the  use 
of  electricity  in  the  lumber  and  wood  working  industries. 
The  relative  merits  of  alternating  and  direct  current  are 
briefly  stated  and  a  description  is  given  of  the  plant  of  the 
Great  Southern  Lumber  Company.  The  description  includes 
numerous  illustrations. 

The  General  Electric  Company  has  issued  Bulletin  No. 
9640  demoted  to  large  transformers,  in  which  are  given  some 
of  ihe  more  important  points  regarding  the  relative  merits 
of  the  different  types  of  large  transformers  manufactured  by 
this  company.  This  publication  has  to  do  with  the  oil  cooled 
water  cooled,  and  air  blast  transformers  of  large  capacity, 
and  contains  illustrations  of  both  the  exterior  and  interior 
of  various  types. 
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911,777.  Steering-head  for  Automobiles.  Harry  C.  Stutz. 
Indianapolis,  Ind.  In  a  steering  head,  the  combination,  with 
a  worm  wheel,  a  worm  meshing  therewith,  and  a  shaft  carry- 
ing said  worm,  of  a  pair  of  thrust  hearings  arranged  at  oppo- 
siv  .'mis  of  the  worm  to  take  the  thrust   thereof,  one  of  said 


thrust  bearings  having  one  of  its  members  threaded  upon 
said  shafl  to  serve  as  a  redlining  member  for  the  worm,  the 
direction  of  pitch  of  the  threads  being  such  that  the  thrust 
of  the  worm  thereon  will  serve  to  tighten  said  retaining  mem- 
ber on  the  worm,  and  abutments   for  said   thrust    I 

911,826.      Vehicle-Wheel.      Nathaniel    G.    hong.    Elberton 
Ga.     In  a  wheel,  the  combination  of  an  annular  body  having 
a    V-shaped    groove,    a    pluralitj     of    springs    rigidly    seen: 
their  ends  to  the  bottom  oove,  and  means  for  slidably 


connecting  the  free  ends  of  each  spring  to  the  intermedi- 
ate portion  of  the  adjacent  spring,  with  a  rubber  tire  extend 
ing  around  the  body  and  hearing  directly  on  the  springs  and 
entering  the  groove  at    opposite  sides  of  the  sprinj 

911,350.     Bat'ery-Charging  System.     William  I.   Thomson. 
Newark,  X.  J.,  assignor  to  The  Safety  Car  Heating  and  Light- 
ii     iany.     In   apparatus  of  the   class   described,  in  com- 
bination, a  source  of  current,  a  secondary   battery  in   circuit 
there -wiili.  a  current  utilizing  device  adapted  to  be  put  in  cir- 
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912,242.  Electric  Storage  Ba.tery.  Henry  K.  Hess,  Phil- 
adelphia. Pa.,  assignor  of  one  half  to  Thomas  O.  Peirce.  Phil- 
adelphia, Pa.  An  electrode  for  storage  bateries  consisting  of 
a  substantially  rectangular  open  frame  composed  of  contact- 
ing lead  strips  secured  together  face  to  face,  and  a  series  of 


J=*C! 


-  with,  means  adapted  to  regulate  the  output  of  said 

current,  said  means  comprising  a  solenoid,  a  shunt 

about  said  solenoid  and  a  single  means  adapted  substantially 

simultaneously   to   close   Mie  circuit    of   said   shunt   and   throw 

lurrent   utilizing  device  into  circuit. 


lead  strips  arranged  in  horizontal  tiers,  one  above  the  other 
and  having  their  ends  interposed  between  the  strips  of  the 
frame  and  their  intermediate  portions  bent  in  the  form  of 
upright  open  loops. 

912,123.      Pole-Climber.    Herman    C.    Hansen.    Newcastle, 
Nebr.     A  pole  climber  comprising  a  supporting  member  hav- 
n   upright   approxir  lal    body,  a  brace  of  approxi- 

mately right  angular  form  attached  to  the  inner  face  of  the 
supporting  member,  with  one  portion  thereof  extending  in- 
wardly   approximately   at    right    angles   thereform,   the  outer 


of  said  inwardly  projecting  portion  terminating  in  an 
outstanding  apertured  lug,  a  catch  connected  with  the  body 
of  the  supporting  member  and  extending  through  the  aper- 
tured lug  of  the  brace,  the  inner  end  of  the  catch  terminat- 
ing in  a  hook  portion  adapted  to  receive  a  pole 

911,973.  Insulating  High-Voltage  Transmission-Lines. 
Walter  T.  Goddard.  Victor.  N.  Y..  assignor  to  The  Lock  In- 
sulator  Manufacturing   Company.   Victor.    X.    Y.      The   combi- 


nation with  a  high  voltage  transmission  line  and  a  support 
connected  with  the  earth,  of  an  insulator  and  high  resistance 
interposed  in  series  between  the  line  wire  and  the  support. 
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Babcock   Runabout.     Pacific  Garage  &   Livery  Company, 
San    Francisco. 


Battery — French,    100    miles. 

Motor — High    sp 1. 

S] I — 8  to  35  miles. 

Upholstering — Leather. 

Steering — Wheel. 
Control — Font    li 


Detroit    Runabout,    Model    L.      Western    Electric   Vehicle 
Company,   Oakland,   Cal. 


ittery — it;,    20    or    24    cells. 

Wheels — Artillery    type,    32", 

Tires — 3%"  pneumatic. 

Brakes — -Motor     and     internally 

pantling  hub  plates. 
Steering — Side    lever   or   wheel. 
Control — One  lever. 

-8   i"  -1  miles  per  hour. 
ige — 00   to  80. 
Weight — 1700    pounds. 
Upholstery — Leather. 
Top — Cape. 


Baker   Surrey.      Wesiern    Electric    Vehicle   Company, 
Oakland,   Cal. 


Battery — 24    cells,    9   M.    V.    Exide. 
Motor — Multiple,   aluminum  frame. 
I  >ri\  i — Side    chain. 
Wheels— Artilli  i  S      30". 
Tires — 0V2"    front.    4"    n 
Upholstery — Cloth    or    leather. 
St.. -ring — Hinged    pi-'.-'    lever. 
Con t ro  1—  Radial   ty p< 

i — 5  to  20  miles  per  hour. 
Body — Phaeton,    top. 


Rauch   &   Lang   Stanhope.      F.  W.   Pfaffman, 
Los    Angeles,   Cal. 


Battery — 24    cells.      9.      M.    V.      Exide. 
Wheels — Artillery    type,    32". 
Tires  Palmer    web-pneumatic, 

ic  brake,  motor  brake 

and    expanding    hub. 
Steering — Side  lever. 
Control — Continuous   torque. 
Speed      10    to    20    miles   per   hour. 
Mileage — 50    to    100    miles   on   normal 

speed. 
Weight  — 1800  pounds 
Top — Hand-buffed       enameled       top. 

leather. 


Columbus    Victoria.      Bay    Cities    Electric    Company, 
Oakland,   Cal. 


Batter\— _n  ells,  9  M.  V.  Exide. 
Motor — 2'i  li.  p.  300%  overload. 
Drive — Shaft    and    bevel    gear,    silent 

chain    reduction. 
Wheels — Artillery.    36". 
Tires — 3%"    front,    4"    rear. 
Upholstery — Broadcloth. 
Steeling — Side  lever. 
Mileage      capacity    —    40    on    single 

charge. 


Studebaker   Stake   Truck.      Studebatcer    Bros.   Co., 
San   Francisco. 


Battery — 44   cells.   19  plates 
Motors — Two    (Westinghouse). 

Wl Is — 36"   in    diameter. 

Tires — 6"   single    front.   4"  dual    real. 
Speed—  7    miles    per    hour    ma-. 
Carrying      space — Standard.      14'      6" 

long.  5'   6"  wide. 
Top — Any  special   design. 
Capacity — 10,000  pounds. 


Cars    Represented  "at    Pacific     Coast     Electric    Vehicle     Association     Convention    at    San    Francuco    February     19     and    20,     1909. 
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Studebaker    Electric    Doctor's   Coupe.      Studebaker   Bros. 
Co.,  San   Francisco. 


Batti  i  cells,  9   plati 

Ho   "i      Single   i  West  inghouse 

Drive      Herringbone   gear   and    roller 

i  Ins. 
w  heels    -30"  diameter 
Tires     .: l o "    front    and     rear. 
Speeds      5",  S,   I  '.   1  5  miles  per  ho 
i  pholstering — Cloth  and  leather. 
Top     <  '"Hi"-  i  Interchangeable). 
Steering—  Snic   lever. 


Woods    Queen    Victoria        Pacific    Motor    Car    Company, 
San   Francisco. 


Battel  y-   iO  <  ells,  9  II    V. 

Wheels— Artillei  >. 

Drive     Side  chain. 

Tires — Solid    rubber. 

Speeds   — 1    speeds   up   to   IS   miles  per 

hour. 
Mill  age-    5  i   on   one  charge. 


Waverley  Victoria.     Western   Electric  Vehicle  Company, 
Oakland,   Cal. 


Batter;       3d     ..-lis.      Kside.     National 
and    Waverley. 
.  in.-   Wa\  erley. 

Wheels  —  30"      woo. I. 

Tires —  I",   detachable. 
Speed— 5   to   16   miles  per  hour. 
1  irivi  —  Herringbone    noiseless. 
Brakes      Two    foot,  one  electric. 
Steering — Side   lever. 
Top     i  'b  .I- 


THE     BABCOCK     ELECTRIC     AUTOMOBILE. 

It  is  ju-t  about  ten  years  ago  since  Edison  predicted  that 
in  this  length  of  time  there  would  be  practically  no  horses  used 
upon  the  highways  of  the  big  cities  of  this  country,  and  that  the 

electric  vehicle  would  have  revolutionized  both  pleasure  and  com- 
mercial traffic.  While  "the  wizard"  has  not  accomplished  the 
batterj  which  would  be  the  storer  of  commercial  energy  of  which 
he    then    dreamed,    yet    tangible    evidences    of    the    comparative 

realization    ..I     In-    prediction    have    come    in    the    presence    here. 

at  the  time  of  the  Electric  Vehicle  Convention  last  week  at  the 
St.  Francis  Hotel,  San  Francisco,  of  the  l('li)  Babcock  electric 
victoria,  This  car  was  selected  not  onlj  as  the  highest  type  of 
electric  carriage,  but  the  one  capable  of  an  exhibition  run  up  the 
16  per  cent  grade  of  California  street  hill  last  Saturday  and 
negotiating  it  at  15  miles  an  hour,  much  to  the  surprise  not  only 
ut  the  enthusiasts  of  the  "electric."  but  of  the  gas-car  represen- 
tatives, a-  well. 

The  new  Babcock  has  won  the  trophies  in  all  electric  stock- 
car  contests  during  the  past  year  in  which  it  has  been  entered, 
and  including  such  notable  events  as  the  Fort  George  Hill 
climb,  New  York  City;  the  Stanley  Hill  climb,  Cincinnati.  O. ; 
the  tn  hill  climb  at  Williamsport,  Penn.;  the  Arrowhead 

Hill  climb,  Long  Island,  X.  Y  :  the  tarn.. us  Wheat. m  Fair  con- 
test at  Chicago,  etc.,  and  in  many  of  which  the  "Babcock"  beat 
the  record  of  gasoline  cars  of  national  repute.  In  addition,  this 
wonderful  "electric"  has  made  exhibition  runs  of  from  110  to  120 


miles  on  one  normal  charge  of  the  battery,  and  last  October  made 
a  1.244  mile  run  through  Illinois,  without  accident  or  a  broken 
part. 

When  the  car  arrived  in  San  Francisco  the  skeptics  said 
it  was  "no  use,"  that  other  "electrics"  had  endeavored  to  satis- 
factorily neg.  .ti. ite  the  bills  of  this  city  but  abandoned  their 
agencies  for  such  level  territories  as  Oakland  and  similar  cities. 
The  "Babcock"  s i  dissipated  these  pessemistic  views,  how- 
ever, with  astonishing  exhibitions  on  the  hills  usually  selected 
for  the  most  strenuous  demonstrations  to  be  made  by  high-pow- 
ered   gasoline   and    steam   cars 

The  secret  of  the  admitted  success  of  ibis  "Electric."  is  its 
new  French-type  of  battery,  which  Mr.  Babcock  secured  abroad 
a  year  ago.  and  which  is  standard  in  England.  France  and  Ger- 
many ;  its  new  type  of  controller  and  by  which  all  the  energy 
delivered  is  utilized  without  waste,  its  exclusive  high-speed  mo- 
tor; it-  lightness  of  construction,  and  a  simple  device  for  con- 
trol, together  with  an  irreversible  steer,  which  give  the  "Bab- 
cock" a  safety  and  simplicity  heretofore  unknown  in  "electric" 
vehicles.  In  addition  to  its  unusual  mile  radius,  the  "Babcock" 
can  lie  made  to  attain  a  speed  of  about  35  miles  an  hour,  if  de- 
sired,   and   a   lady   can   drive   it. 

The  "Babcock"  has  demonstrated  that  it  not  only  combines 
more  than  a  hundred  miles  on  one  charge  with  the  usual  speed 
of  a  gas  car.  but  that  it  can  duplicate  its  performance  day  after 
day  without  injury  to  its  battery. 


OGDEN,  UTAH. — The  water  works  committee  of  the  City 
Council  has  its  plans  well  under  way  for  the  improvement 
of  the  municipal  system.  The  first  work  undertaken  will  be 
the  Five  Points  extension  which  will  require  about  16.000 
feet  of  6-inch  pipe.  This  will  necessitate  the  purchase  of 
about  10,000  feet  of  pipe  as  only  6,000  feet  are  on  hand  for 
the  work. 
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NEW  WIRING  SUPPLIES  BUILDING  CONSTRUCTED  BY 
THE   GENERAL    ELECTRIC   COMPANY. 

Ever  since  the  first  commercially  successful  incandescent 
lamp  was  placed  upon  the  market,  the  manufacture  of  wiring 
supplies,  such  as  sockets,  receptacles,  cutouts,  switches,  etc., 
has  been  a  growing  industry.  It  has  kept  pace  with  the  many 
developments  that  have  been  made  in  the  incandescent  lamp, 
and  today  it  is  one  of  those  branches  of  the  electrical  industry 
which  may  be  classed  as  a  distinct  and  separate  art  in  itself. 

With  the  increasing  use  of  electricity  for  heating  and 
power    purposes    the    demand    for    wiring    supplies    has    also 


in  a  great  many  cases.  High  ceilings,  pure  air,  plenty  of 
daylight  and  ample  working  space  are  the  favorable  conditions 
under  which  the  employees  work.  These  conditions  will  be 
appreciated  by  those  who  know  that  better  work  can  be  done 
and  more  accomplished  when  the  surroundings  are  healthful 
and  inspiring.  A  lunch  counter  on  the  third  floor  is  a  further 
convenience  for  the  employees.  This  enables  the  operatives 
to  lunch  within  the  building  if  they  do  not  desire  to  go  to  the 
other  works'  restaurants. 

Electrically  operated   passenger  elevators  are   located   at 
each    end    of   the    building.      Freight    is    handled    by    a    large 


iitifiiiii 


!    i-      1.       Exterior    Wiiinu    Suppliv*    Ot'piirliiient    lluiltl int. 

increased  to  such  an  exieui  thai  their  manufacture  has  grown 
to  be  a  business  of  large  propor'ions  and  importance  and  one 
requiring  a  high  standard  of  inventive  and  constructive  skill 
In  order  to  meet  the  demand  the  General  Electric  Company 
has  recently  constructed  at  its  Schenectady  plant  a  specially 
designed  building  for  the  manufacture  of  wiring  supplie  ol 
all  kinds. 

The  building,  as  shown  in  Pig.  1.  is  of  modern  fireproof 
construction  and  is  thoroughly  equipped  in  every  respect  for 
this  class  of  work.  It  is  four  stories  in  height,  400  feet  long, 
85  feet  wide  in  its  narrowest  dimensions  and  has  a  total  floor 

space  of  about    150, square    feet.      Reinforced   concrete   is 

used  throughout  in  the  construction.  The  interior  of  the 
building  is  equipped  with  a  fire  extinguishing  sprinkler  system 
that  appears  adequate   Cor  a   wooden   structure  of  equal  size. 


Fig.   2.      Shipping   Fl 


Ing    Supplies    Department    Building. 


All  partitions  are  of  reinforced  concrete  and  asbestos  wood, 
so  that  a  very  small  percentage  of  combustible  material  enters 
into  its  construction.  General  Electric  enclosed  arc  lamps 
with  large  corrugated  reflectors  furnish  a  well  diffused  light 
during  the  late  hours  of  the  day.  At  other  hours  ample 
natural  illumination  is  afforded  by  numerous  windows  on 
each  floor. 

All   machinery    within   the   building   is   driven   by   electric 
motors,  the  motors   being  connected   directly   to  the   machine 


Fig.  :t. 


.I'lH-r.-il    OIVitM-N    Wirinu    Supplies    Depart meiit. 


i  Nciiic  elevator  located  in  the  center  wing.  Concrete  stair- 
ways are  provided  near  each  elevator  to  give  ready  access  to 
each  floor. 

In  Fig.  2  is  shown  a  view  of  the  boxing  and  shipping 
department  which  occupies  the  first  floor.  Freight  cars  may 
be  run  from  end  to  end  of  this  floor  and  also  to  the  center 
wing  in  which  the  large  freight  elevator  is  located.  The 
elevator  is  of  sufficient  capacity  to  cany  the  cars  to  any 
floor. 

Tlie  mechanical  department  occupies  the  second  floor. 
'Ibis  department  contains  a  large  number  of  electrically  op- 
erated machines  which  are  divided  into  several  groups  or 
divisions.  Machinery  for  the  produe'ion  of  dies,  tools,  moulds, 
cic.,  are   grouped   in  one   part  of  this   floor,   while   presses   for 


Pig. 


Exterior    Porcelain     Building. 


punchings,  metal  casings,  etc..  are  placed  together.  Automatic 
screw  niachines  also  form  a  separate  group.  Miscellaneous 
machine  operations,  including  drilling,  tapping,  stamping,  spin- 
ning, etc.  are  concentrated  in  another  part  of  the  room.  A 
pari  of  this  floor  is  also  divided  off  for  polishing,  dipping  and 
plating  operations. 

The  assembling  department  occupies  the  third  floor.  This 
floor  is  devoted  entirely  to  the  building  up  of  the  numerous 
parts  into  a   complete   and   finished   article   ready   for   boxing 
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;uicl  shipping,  and  has  accommodations  and  facilities  for  about 
1,000  operatives.  The  assembling  operations  on  this  floor  are 
also  divided  Into  several  divisions.  For  instance,  socket  and 
receptacles   are   assembled   in   one   section   and   cutouts  and 

attaching  pings  in  another.  The  same  may  be  said  of  fuse 
plugs,  snap  push  button  and  small  knife  switches,  enclosed 
and  open  type  fuses  and  distribution  cabinet  panels.  Here 
also  the  scaling  and  pitching  operations  are  performed.  On 
this  same  floor  the  assembled  devices  are  placed  in  boxes  and 
labelled. 

The  offices  of  the  department  are  situated  on  one  end  of 
the  fourth  floor.  Fig.  '!  shows  the  offices  of  the  managing 
engineer  and  his  force  of  designing  engineers,  draughtsmen, 
production  clerks,  and  cost  clerks.  On  this  floor  facilities  are 
also  provided  for  electrical  and  mechanical  testing  of  the 
completed  devices  and  for  the  production  of  models.  A  force 
of  experienced  model  makers  are  daily  engaged  in  making  up 
preliminary  models  from  whicli  the  moulds,  dies,  and  tools  are 
formed   for  the  production  of  the  finished  article. 

'I'he  productive  capacity  of  the  Wiling  Supplies  Building, 
if  worked  to  what  may  be  termed  its  maximum  full  load  out 
put,  would  he  about  one  million  five  hundred  thousand  separate 
and  complete  device  every  week  This  output  represents  a 
diversity  of  devices,  such  as  key  and  keyless  sockets  and 
receptacles  designed  to  meet  every  conceivable  condition  of 
service  and  for  every  variety  of  series  and  multifile  lamps  of 
all  shapes,  sizes  and  candlepower;  automatic  safety  cutouts, 
enclosed  and  open  type  fuses,  non-magnetic  and  magnetic 
blow-out  types  for  all  currents  and  voltages,  and  for  use 
wherever  automatic  protection  is  required;  surface  snap 
switches  of  all  capacities,  with  and  without  indicating  fea  ures 
for  all  classes  of  open  and  concealed  wiring:  flush  pocket  snap 
and  pendant  switches,  and  well  push  button  types,  and  ceiling 
and  knife  blade  switches  for  every  service  with  and  without 
fuses.  Cabinet  panel  boards  for  all  classes  of  wiring,  and  for 
all  voltages  and  currents  are  also  manufactured  together  with 
attachment  and  connection  plugs  for  lighting  and  heating 
service. 

Some  idea  of  the  operations  involved  and  the  labor  and 
material  required  in  a  "'rush  week"  output  may  be  obtained 
when  it  is  remembered  that  each  device  is  made  up  of  several 
materials,  including  porcelain,  copper,  brass,  bronze,  fibre, 
mica,  etc.,  and  each  separate  part  is  created  from  the  crude 
material,  and  shaped,  stamped,  drilled,  tapped  and  finished  In- 
appropriate processes  and  machinery.  The  numerous  parts 
are  accurately  and  securely  assembled  together,  and  repre- 
sentative samples  of  each  line  are  periodically  tested  for 
mechanical  durability  and  also  for  electrical  endurance  under 
overloads  which  represent  ihe  very  worst  conditions  of  actual 
service.  These  tests  are  made  so  as  to  satisfactorily  fulfill 
certain  specifications  of  design  and  service,  and  also  to  secure 
the  approval  of  the  factory  inspection  system. 

An  exterior  view  of  the  buildings  in  which  the  porcelain 
and  compound  parts  are  made  is  shown  in  Fig.  4.  These  build- 
ings are  directly  opposite  the  Wiring  Supplies  Ruilding  and 
only  a  few  hundred  feet  distant.  This  is  a  very  valuable 
convenience,  as  it  enables  porcelain  and  compound  parts  to 
be  transferred  to  the  Wiring  Supplies  Building  as  quickly  as 
they  are  needed. 

In  this  connection,  it  is  interesting  to  review  the  early 
history  of  the  manufacture  of  wiring  supply  devices,  and  to 
contemplate  the  smooth  and  unhindered  progress  of  the  early 
manufacture  of  these  devices,  and  their  freedom  from  com- 
petition and  from  the  examination  and  scrutiny  of  the  city 
and   insurance  inspectors. 

The  first  commercial  lamp  socket  was  designed  and  used 
about  thirty  years  ago.  It  was  cylindrical  in  form  and  made 
of  cherry  wood.  Two  metal  contact  strips  arranged  diametric- 
ally opposite  each  other  made  contact  with  two  similar  strips 
on  the  lamp  base.  A  few  years  later  the  present  screw  shell 
form  of  contact  was  invented  and  proved  such  a  simple  and 
effective  means  of  conducting  the  current  to  the  lamp,  at  the 


same  time  securely  holding  the  lamp  within  the  socket,  that 
it  has  remained  to  the  present  time  'lie  accepted  standard 
method  of  attaching  lamps,  attachment  plugs  and  fuse  plugs 
to  sockets,  receptacles  ami  plug  cutouts. 

At  tins  period  receptacles,  cutouts  and  switch  bases  wen 

also  made  of  cherry  or  apple  weed,     it   was  of  course  quite 

natural  that  the  early  designer  of  wiring  devices  should  have 

ected   wood  as  the  mosl   suitable  material   from   which   to 

make  the  bodies  and  bases  of  these  small  fillings.  Wood  of 
all  varieties  was  everywhere  available  at  small  cost.  Other 
materials  which  have  since  replaced  wood  for  these  details 
were  not  then  considered  within  the  reach  of  manufacturers  in 
quantities  and  price  that  would  compare  with  wood,  especially 
as  wood  was  capable  of  being  easily  machined  and  shaped  to 
any  desired  form,  and  filled,  treated  and  protected  to  meet 
anj   peculiar  condtons  of  sen  ice 

During  the  year  lSSo.  however,  slate  and  porcelain  were 
applied  to  commercial  Forms  of  lamp  fittings,  and  has  now 
for  some  time  replaced  wood  with  its  serious  disadvantages 
of  warping,  splitting  and  carbonizing  under  high  temperatures. 


NEW   DEVICES   FROM    PASS  &  SEYMOUR. 

fass  .v-  Seymour,  Incorporated,  Solvay,  X.  Y  .  have  sev 
era!  new  devices  which  they  are  presenting  to  Hie  trade,  and 
which  are  illustrated  herewi  h 

P.  <».•  s.  Xo.  isii  and  isi  an  to  replace  the  old  stymie  re- 
movable rubber  ring  fastening,  which  style  the   Underwriters 


480  481 

do  not    sanction.     The   base  is  recessed   to  allow  for  the   pro- 
jection of  tubes  ei    conduil   ends 

Xos.  482  and  4S3  also  have  this  latter  feature,  but  with 
the  all  porcelain  base  as  illustrated. 

These  devices  being  used  for  concealed  work  will  natur- 
ally have  to  cover  an  opening  in  the  wall.  In  the  past  all 
devices  of  this  type  have  been  made  with  liases  too  small 
and  the  screw  holes  have  been  so  located  that  it  was  dif- 
ficult for  the  receptacle    to   be   properly    fastened.     In  these 


482  483 

types  the  large  bases  -with  the  consequent  wide  separation  ol 
the  supporting  screw  holes  take  care  of  this  possible  condition 
and  insure  a  workmanlike  job. 

The  price  is  not  high  and  the  quality  is  the  same  as  tha* 
which  characterizes  all  Pass  &  Seymour  goods,  namely,  noth- 
ing but  the  best. 
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FINANCIAL. 
PASADENA,    CAL. — Bonds    amounting    to    $150,000    have 
been  issued  for  the  purpose  of  enlarging  the  municipal  light- 
ing plant. 

MESA,  ARIZONA. — An  ordinance  has  been  passed  by  the 
city  trustees  providing  for  the  issuance  of  bonds  amounting 
to  $50,000  for  the  purpose  of  constructing  wa'er  works  for 
the  city  of  Mesa. 

SAN  FRANCISCO,  CAL.— The  tenders  of  the  Pacific  Gas 
and  Electric  Company  5';  bonds  for  the  investment  of  $250,- 
902.77  in  the  sinking  fund,  just  opened,  indicate,  in  all  $843,- 

000  bonds  tendered  from  S5  to  105  and  $286,000  were  taken 
from  85  to  88.65,  the  average  being  87.7916,  or  about  eight 
points  higher  than   last    year. 

SAN  FRANCISCO,  CAL.— Hon.  \V.  F.  Chandler,  one  of  the 
directors  of  the  Associated  Oil  Company,  states  that  in  all 
probability  the  company  will  pay  dividends  beginning  about 
August.  No  fixed  rate  of  payment  will  be  declared  but 
dividends  will  be  paid  at  such  times  as  the  directors  deem 
advisable.  The  annual  meeting  of  the  directors  of  the  com- 
pany will  be  held  this  week  and  maters  concerning  the  grant- 
ing of  dividends   will    be   discussed   at   that   time. 

SAN  FRANCISCO,  CAL— The  Assessors  of  San  Fran- 
cisco,   Alameda    and    Santa    Clara    Counties    have    filed    with 

1  be  Hoard  of  Supervisors  Statements  of  the  assessed  valua- 
tion of  the  Spring  Valley  Water  Company  in  the  various 
counties  for  use  in  connection  with  the  rate  making  inves- 
tigation. The  report  from  the  Assessor  of  Alameda  is  as 
follows:  Real  estate,  $386,300;  improvements,  $32,900;  per- 
sonal property,  $4,100,000;  total  $4,519,500.  The  statoin.tr 
for  San  Francisco  County  is:  Real  estate,  $], 330,380;  improve- 
ments, $648,280;  personal  property,  $912,507;  total,  $8,889,167. 
The  Assessor  for  Santa  Clara  County  reported  a  total  assess- 
ment of  $69,990.  The  totals  for  the  three  counties  amount 
to   $13,478,657. 

SEATTLE,  WASH.— The  report  of  the  Seattle  Electric 
Company  for  the  month  of  December  and  twelve  months 
ended    December    31    compares    as    follows: 

Mils  1907 

December     gross     $    115,079  $::7«.xo:. 

Expenses     2:.:;. sin  220.582 



December    net     $    101.27s  $    II,   223 

Charges    and     taxes     83,802  r6,689 

Balance    $     TT.ttr.         }     7n:.:4 

Bond    sinking     fund     11,511  7,280 

December    surplus     $      65,964  $      63,254 

Twelve    months,    gross     4,520,488  4.11M.724 

Expenses      . 2.670.252  2.421  .404 

Twelve    months,    net    $1,850,236  $1,698,320 

Charges    and    taxes    1189,374  832,941 

Balance     $   860.862  $   S65.380 

Bond    sinking    fund    101.271  S7.:i6n 

Twelve    months,    surplus    $   759,591  ?   778,020 

SAN  FRANCISCO,  CAL.— On  the  motion  of  the  Knicker- 
bocker Trust  Company  of  New  York,  Geo.  H.  Whipple  has 
been  appointed  receiver  for  the  Stanislaus  Electric  Power 
Company  and  Vanderlynn  Stow  receiver  for  the  Tuolumne 
Water  Power  Company.  This  is  another  move  toward  the 
combining  of  the  two  companies  and  the  formal  taking  over 
by  the  United  Railroads.  By  the  terms  of  the  sale  the 
present  $6,000,000  issue  of  first  mortgage  bunds  of  the  Stan- 
islaus company  are  to  be  surrendered  for  second  mortgage 
40-year,  5  per  cent,  bonds,  non-foreclosable  before  July  1. 
1914,  the  stock  of  the  reorganized  Stanislaus  company  is  to 
go  to  the  United  Railways  Investment  Company  in  exchange 


for  $900,000  of  preferred  stock  and  $900,000  of  common  stock 
at.  par.  First  mortgage  Stanislaus  bonds  to  the  amount  of 
$5,500,000  will  be  issued  to  complete  the  hydro-electric  prop- 
erty and  not  more  than  $1,000,000  additional  bonds  to  develop 
the  distributing  system.  Energy  will  be  supplied  for  44  years 
at  7.5  miles  per  k.w.-hour.  The  new  power  company  will  have 
a  peak  capacity  of  48.000  k.  w.  under  the  present  plans. 


INCORPORATIONS. 


LOS  ANGELES,  CAL. — The  Hannon  Water  Company  has 
been  formed  here  with  a  capital  stock  of  $6,000  by  F.  A. 
J.  V.,  C.  D.,  J.  E.,  and  F.  Hannon. 

LOS  ANGELES,  CAL.— The  Soquel  Canyon  Oil  Company 

has   been   incorporated   here   with   a   capital   stock   of  $2u. 

by  R.  W.  Poindexter.  T.  S.  Wadsworth  and  M.  F.  Brack. 

LOS  ANGELES,  CAL.— The  Perry  Electrical  Works  has 
been  incorporated  here  with  a  capital  stock  of  $100,000  by 
Robert  March.  A.  S.  and  L.  Perry,  H.  E.  and  H.  A.  Hayden. 

HANFORD,  CAL. — The  Lillian  CII  and  Mining  Company 
has  been  incorpora'ed  here  with  a  capital  slock  of  $100,000  by 
S.  Rehoefer.  E.  E.  Bush,  F.  Richardson.  C.  E  Chastine  and 
Jos.  Barbeiro. 

LOS  ANGELES,  CAL.— The  Yucaipa  Water  and  Lumber 
Company  has  been  incorporated  here  with  a  capital  stock  of 
$100,000  by  G.  D.  Bailey,  G.  E.  Fairhead.  E.  M.  Giffen.  L.  R. 
Wharton  and   F.   A.   Holmes 

NAPA,  CAL— The  Forest  Park  Land  and  Water  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of  $200,- 
000  for  the  purpose  of  buying  and  selling  land,  owning  reser- 
voirs, etc.  The  incorporators  are:  A.  P.  Cross,  railroad  pro- 
moter of  Los  Angeles,  Attorney  John  L.  McNab  of  Ukiah, 
and  William  Kirk  of  Napa. 

SAN  FRANCISCO.  CAL.— The  San  Francisco  Electric 
Railways  has  been  incorporated  with  a  capital  stock  of 
$10,000,0110,  to  build  two  and  one-half  miles  of  street  railway 
in  this  city.  The  articles  not  only  state  the  route  which  the 
new  line  will  take  through  the  city  but  they  also  give  the 
company  the  general  right  to  build  on  other  streets  not  named. 
The  incorporators  of  the  company  are:  Lewis  F.  Byington, 
Frederick  V.  Scott,  John  R.  Tyrrell,  John  F.  Forbes  and  W. 
H.  Orrick.  John  F.  Forbes  has  been  chosen  treasurer  of  the 
corporation. 


TRANSMISSION. 
BREMERTON,   WASH.— The   Peninsula  Light  and  Power 
Company   has   a   contract   to   supply    light'and   power   to   the 
Bremerton   Navy   Yard. 

MISSOULA,  MONT.— Several  water  rights  in  this  vicin 
ity  have  been  secured  by  the  Idaho  Water  and  Electric 
Power  Company  prepara'ory  to  building  a  power  plant. 

REDONDO,  CAL.— The  steel  pier  and  600  feet,  of  ap- 
proach to  the  Starr  Wave  Motor  Company's  plant  was  entirelj 
destroyed  by  the  high  seas  which  prevailed  last  week.  The 
pier  and  machinery  cost  upwards  of  $100,000.  The  company 
has  not  announced  its  intention  of  rebuilding  the  plant. 

BAKERSFIELD,  CAL.— The  Edison  Electric  Company's 
electric  power  plant  in  the  Kern  River  Canyon  was  so  badly 
disabled  by  the  severe  storms  of  tin.  past  few  weeks  that  it 
has  become  necessary  to  shut  down  until  the  necessary  re- 
pairs can  be  made.  Rush  orders  have  been  sent  for  new 
generators  and  repairs  will  be  hastened  as  fast  as  the  ma 
chinery  arrives. 


i; 
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TELEPHONE. 

OAKLAND,  CAL  Bids  for  the  sal.-  of  a  telephone  fran- 
chise outside  oi'  the  incorporated  towns  "i  Alameda  countj 
were  called  for  bj  the  board  of  supervisors  this  week  ami 
will  lie  opened  March  29. 

s\.\  FRANCISCO,  CAL  At  the  annual  meeting  of  ili" 
Pacific  Telephone  and  Telegraph  Company  of  which  :.:.  per 
cenl  of  the  capital  stork  is  owned  by  the  American  Bell  Tel- 
ephone Company,  the  following  directors  were  elected:  II. 
I'  Scott,  .1.  C.  Ainsworth,  F.  C.  Bradley,  F.  .1.  Carolan,  .1.  C 
Cebrian,  Edward  Coleman,  W.  H.  Crocker,  F.  G.  Drum,  F. 
\V  Eaton,  M  Ehrman,  Louis  Class.  Coo.  D  Greenwood,  Tim- 
othy Hopkins,  Homer  S.  King,  Theodore  X.  Vail,  O.  .1.  Wood 
waul  and  E  .1.  Zimmer.  The  board  of  directors  have  organ 
,/,  d  and  chosen  Homy  T  Soot,  president;  E.  c  Bradley, 
vice  president  and  general  manager;  E.  .).  Zimmer  ami  Louis 
Class,  vice  presidents;  and  F.  \v.  Karon,  secretarj  ami  treas- 
urer. The  surplus  earned  during  the  year,  over  all  expenses, 
fixed  charges  and  dividends,  on    >.  ed    tock,  amounted 

to  $695,471.04,  or  nearly    t   per  coin   on  the  common   stock 


year  to  increase  the  capacitj   of  its  plant  tit   Junction  City  on 
the  North  Fork  oi  the  Trinity  River. 

SALT  LAKE  CITY,  UTAH.— The  Utah  Lighl  ami  Railway 
Companj    is    planning    to    make    improvements    to    its    plant 

which   will  cost   in  the  vicinitj   of  $500. Plans  are  being 

made  foi   ordering  a  second  75-ton,  :'.. I  hois.-  powei    motor- 
generator  costing  $35, Mi  emergency  plant   is  also  to  be 

erected  at  the  Jordan  River,  with  steam   power  equal  to  one- 
half  the   to  al  d<  mands  now   made  on  the  present    plant.     The 
engines  to  be  installed  here  are  to  be  of  the  turbine  pattern, 
being   found  the  most  economical  in  operation. 


ILLUMINATION. 
OKANOGAN,    WASH.— A   light   and    power   plan     for   this 
city  may  he  built   by   R,   P.  Rodemyer  of   La  Crosse,  Wis. 

ST.  JOHNS,  OREGON  Extensive  additions  maj  be  mad' 
i..  the  gas  plant  hen-.  C.  R.  Donneii  is  secretary  of  the  com 
pany. 

STOCKTOX.  CAL.— The  Stockton  Cas  and  Electric  Com 
pany  has  been  granted  a  franchise  to  lay  gas  pipes  in  the 
streets  of  this  city. 

ALAMEDA.  CAL.— The  Electricitj  Commission  of  this 
place  has  plans  for  the  addition  of  at  least  150  additional 
electric   street   lamps. 

GRASS    VALLEY,    CAL— The    Pacific    Cas    and    Electric 

Company  announces  that  it   will  soon  begin  installing  elect  tie 
light  and  power  meters  in  Crass  Valley  and   Nevada  City 

LEMOOR.  CAL.— The  board  of  trustees  have  advertised 
for  sale  the  present  municipal  electric  light  and  power  plant 
with  all  personal  propertj  belonging  thereto.  Bids  will  be 
received   until   March   1st.   1909 

LOS  ANGELES.  CAL. — C.  S.  Chestnut,  of  Redlands,  has 
become  sole  owner  of  the  Colton  Cas  Company.  Mr.  Colton 
will  enlarge  the  capacity  of  the  plant  so  that  the  company 
can   supply  the  several   near-by   cities. 

MOSCOW.  IDAHO.— The  City  Council  has  granted  An- 
drews &  Clark  a  gas  franchise,  provision  being  made  tha' 
work  shall  begin  within  sixty  days  and  that  not  less  than 
-  :  000  shall  be  expended  within  six  months. 

GLEXDALE.  CAL.— Frank  Campbell.  L.  C.  Brand.  .1.  F. 
Mclntyre  and  D.  Griswold  of  Glendale  are  planning  to  form  a 
company  with  a  capital  sotck  of  $150,000.  for  the  purpose  of 
furnishing  electricity  and  gas  to  this  town. 

AXAHEIM.  CAL. — The  Anaheim  Gas  Company  has  pur- 
chased for  upwards  of  $100,000  the  gas  company  of  Orange. 
The  works  will  probably  be  moved  to  Anaheim,  and  the  con- 
sumers of  Orange  served  by  a  pipe  line  from  Anaheim. 

SILVER  CITY.  X.  M  — The  Xew  Mexico  Light.  Heat  and 
Lower  Company  has  been  purchased  by  J.  B.  Downey,  of  Den- 
ver. Colorado.  Mr.  Downey  states  that  the  entire  plant  is  to 
be  improved  and  that  upwards  of  $15,000  will  be  spent  in  put- 
ting it  in  first  class  condition. 

EUREKA,  CAL. — At   the  annual   meeting  the  stockholders 

of    the    Humboldt    Gas    and    Electric    Company,    the    following 

directors    which    held    office    during    the    past    year    were    re- 

ed:    W.   S.   Clark,   .1.    M.   Carson.   Henry    Deering,   George 

Marry  and  H.  Vance.     The  company  plans  during  the  coming 


TRANSPORTATION. 
I.()S  ANGELES,  CAL.— H.  F.  Vollmer  has  been  mauled  a 
franchise    b\    the  Ci   J    Council   for  a   double   track   electric   road 

ertain  st  reets  in  this  city. 

I.' is  ANGELES,  CAL. — Sealed  bids  will  be  received  by 
the  City  Council  up  to  March  23,  1909,  for  a  twentj  one  year 
double  track  electric  street   railwaj   on  certain  streets  of  this 

city. 

SACK  WIKNTO.   CAL.- -George    W.    Peltier,   of   the   Central 

California  Traction  Company,  which  line  is  now  in  operation 
between  Stock  on  and  l.odi.  announces  thai  the  company  in- 
tends building  and  completing  before  the  end  of  the  year  its 
proposed   line   in   Sacramento. 


OIL. 
LOS  ANGELES,  CAL— it  is  reported  here  thai   the  Stan- 
dard Oil  Company  has  decided  on  the  earlj  installation  of  fifty 

new   drilling  rigs  at   an  outlay  of  $250, and  an  expenditure 

Of  fullj  $£ in  the  development  of  oil  w.dls  in  the  terri- 
tory  tributarj    to  this  city, 

SAX  FRANCISCO,  CAL.  The  following  cargo  shipments 
of  refined  petroleum  were  made  in  January  to  the  Orient 
from  this  customs  district,  all  but  the  last  mentioned,  which 
cleared  foi   China,  going  to  Japan:  Tuscora,  :'. 291,844  gallons. 

1    al    $103,128;    Winnebago.    1,900. gallons,    valued   at 

$85,500;    \shtabula,  2,246,460  gallons,  valued  at   $110,091:   and 

Tonawanda,     1,800, gallons,    valued    at    $81,000;     total.    8,- 

13  gallons,  valued  at  $379,719.  During  the  same  month 
there  were  the  following  three  clearances  of  fuel  oil  for  the 
Orient,  the  first  being  for  Chile,  the  second  for  Honolulu 
and  the  other  for  Panama:  Santa  Maria.  1 .6S0.000  gallons,  val- 
ued  at    $24,000;    Fitllerton,   630,000   gallons,   valued   at   $9,000; 

and  Lansing,   1,680, gallons,  valued  at   $24,1 ;   total,  3,990,- 

i  gallons,  valued  tit   $57,000.     The  records  show  an  increase 

of  nearly  five  million  gallons  in  refined  oil  and  of  aboui  a 
quarter  of  a  million  gallons  in  fuel  as  compared  with  January. 
ISO*. 


WATER    WORKS. 


OAKLAND,  CAL.— The  City  Council  a'  its  las'  meeting 
decided  on  'lie  reduced  water  rate  partially  arranged  for  at 
the  preceding  meeting,  tl  is  claimed  that  the  total  saving 
to  the  city  will   reach   $800,000. 

I:\KERSF1ELD'.  CAL. — Oil  men  on  the  West  side  are 
signing  contracts  for  a  year's  supply  of  water  at  four  cents 
a  barrel  with  a  new  company  promoted  by  R.  B.  McCauley  of 
Los  Angeles,  who  is  said  to  be  backed  by  English  capital.  The 
plan  is  to  pipe  water  from  Pirn-  .Mountain.  40  miles  south  of 
Midway. 

SAX  DIEGO,  CAL. — Plans  are  under  way  for  laying  al- 
most four  miles  of  new  water  mains  in  Ocean  Beach  Park. 
The  Hoard  of  Public  Works  has  recommended  to  the  City 
Council  the  purchase  of  $75,000  worth  of  cast  iron  pipe  to  be 
used  in  extensions  in  various  parts  of  the  city.  The  funds 
for  the  improvements  were  provided  for  in  a  bond  issue 
voted   in    1907. 


TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  caie  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP  ADAPTERS 

Benjamin   Electric   Mfg.   Co. 

Bryant  Electric  Co. 

Dale  Co. 

General   Electric  Co. 

Hubbell,  Harvey. 

Marshall   Elec.  Co. 

Pass  &  Seymour. 

Perkins  Elec.  Switch   Mfg.  Ce. 

ALARMS 

BURGLAR   ALARMS 

Edwards  &  Co. 
Electric   Goods   Mfg.  Co. 
Partrick, Carter  &  Wllkins  Co. 
Stanley   &   Patterson,    Inc. 
Western   Electric  Co. 

FIRE    ALARMS 

Edwards  &.  Co. 
Western    Electric   Co. 

WATER   ALARMS 

Partrick. Carter  &  Wilkins  Co. 


ANCHORS 


Johns- Manville    Co., 

"J.   W." 
Klerulff,     B.     F.     Jr 

"Hubbard." 
Klei->  »    Sons,     lathlas, 


H.     W., 
&     Co., 


ANNUNCIATORS 

Edwards  &   Co. 

Elec.  Goods  Mfg.  Co.,  "Ross," 

"Rivol,"    "Perfect, "    "Nox- 

all." 
Partrick,     Carter    &     Wilkins 

Co.,   "King." 
Standard   Elec.  Wks.  "C.&S." 
Stanley   &    Patterson,    Inc.   ' 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 

Klerulff  B.   F.,  Jr.  &  Co. 
California    Pole   &    Piling    Co. 
Walworth  <&.  Neville  Mfg.   Co. 
Western    Electric   Co.,   "Wal- 
worth &  Neville." 

MAST    ARMS 
Elec.  Appliance  co.,  "Cutter" 
Ft.   Wayne   Electric   Works. 
Klerulff,     B.     F.,     Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co.,  "FK-tcher" 


TELEPHONE    TRANS- 

MITTER   ARMS 

Dean   Electric  Co. 

Elec.   Appliance   Co.,   "Eaco. 

Klerulff,     B.     F.,    Jr.     &     Co 

"Sterling." 
Sterling    Elec.    Co. 
Western   Elec.  Co. 
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"THORDARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to   have  a   bell,  buzzer,  annunciator  or 
burglar  alarm    refuse  to    work    because  of   an  exhausted   battery. 

This  can  all    be  eliminated    by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  building;  and  residences  are  adopting  them. 
STOCK  CARRIED   BY 

PACIPIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK   YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


Wear*  the  Oldeit  and  Largest  Manufacturers  of  Cross  Arms 
in  the  World. 


Washington  Mills   Devoted   to    Fir    Cross   Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH   A.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,     ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


A  NEW  ELECTRIC  EMERY  GRINDER 

NORTHERN  TYPE   S 

"THE  MOTORS  used  on  these  grinders  are  of  laminated 
*  construction  throughout.  The  fields  afford  maximum 
radioing  surface.  The  pole  construction  insures  perfect  com- 
mutation under  all  loads.  Motors  have  an  efficiency  of  from 
85  to  90  per  cent  under  load  and  operate  at  adjustable  speeds. 

Grinders  are  provided  with  heavy  crucible  steel  shafts  liberal  bearings  of 
the  brass  sleeve  oil  ring  type  -starting  apparatus  installed  in  convenient  reach, 
ready  for  connecting  to  power  circuit.      Send  for  Leaflet  No.  1549 

Northern  Electrical  Mfg.  Co.^^l&L5^" 


Madison,  Wis. 


in  Mm.  Atlas  Bldg.,  604  Mi< 


I  Machinery 
n  St.,  San  Francisco 


THE    NEW    WAY 


Of  PACKING 
Switch  Plates 


The   Arrow   Electric   Co. 

HARTPORD,     CONN. 


\ 


'\ 


TYPE  "C"  PELTON   WATER    MOTORS 

Furnish  Economical  Power  Orivt  tor  Blowers,  Pumps  and  Small  Generators 
CAPACITY    1-4   to  SO   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 

SAN   FRANCISCO  NEW  YORK  CITY 


'The    Paint  That  Won't  Come  Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oi  kland,  Cal. 

A 


Because    it    is    the    Best 
It  is  the  Cheapesl 

RUBEROID  ROOFING 

£7        BONESTEIL  &  CO.,  Agents 

"  £*.Ox  1 18  firs!   Street.  San  francisto 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 


1  1     Broadway 


New  York 


8 
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A 

American  Circular  Loom  Co.-  - 1 1 
Boston,    45   Milk. 
San  Francisco.  770  Fol- 
som. 
Seattle,   411   Occidental. 

American  Electrical  Works      .    5 
Phlllipsdale,  R.  I. 
San    Francisco,   Crocker 
Bldg. 

Los     Angeles,     Security 
Bldg. 

Seattle,  Alaska  Bld-j. 
Portland.  Couch  Bldg. 

American  Transformer  Co 

Newark,  N.  J. 

Arrow  Electric  Co 7 

Hartford.  Conn. 

Aylsworth  Agencies  Co 

San    Francisco,  165  Sec- 
mid  St. 

B 

Belden  Manufacturing  Co.--    -   3 
Chicago,     194    Michigan 
St. 

Benicia  Iron  Works 9 

San    Francisco,    Monad- 
nock   Bldg. 

Benjamin  Elec.  Mfg.  Co.    - 
Chicago,  40  W.  Jackson 
Bvd. 

San  Francisco.  151  New 
Montgomery. 

Blake  Signal  and  Mfg.  Co 

Boston.   246  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co. . 
Utica,  N.   Y. 

San  Francisco,  770  Fol- 
som. 
Seattle.    411    Occidental. 

Brookfield  Glass  Co.,  The I 

New    York,    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San    Francisco,    44    Sec- 
ond  St. 

Bryan-Marsh  Co 3 

i  lakland,  Cal..   12th   and 
Clay. 

Bryant  Electric  Co. 

Bridgeport,   Conn. 
San  Francisco,  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co —    2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.  1 7 
San    Francisco,   25  Cali- 
fornia. 

Chase  Shawmut  Co. I  I 

Newburyport,  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle,    411   Occidental. 

Chicago  Fuse  Wire  &  Mfg.  Co.. 
Chicago,  170  So.  Clin- 
ton St. 

Cole  Co.,  John  R II 

San  Francisco,  770  Fol- 
som. 

Columbia  Inc.  Lamp   Co 16 

St.    Louis,  Mo. 

San  Francisco.  115  New 

Montgomery. 

Continental  Nat.GasAlcohol  Co.  3 
Wheeling,   W.   Va. 

Cutter  Company,  The 

Philadelphia,   Pa. 

San  Francisco,  770  Fol- 

som. 

Seattle,    411    Occidental. 


D 

Dale  Company,  The        10 

.N.w   York.  352  W.   13th. 

San  Francisco,  770  Fol- 

som. 

Seattle.   411   Occidental. 

Dean  Electric  Co 

Elyria,    Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 
Chicago,   Postal  Bldg. 
s.i  a    Francisco.    301 
Front. 
I. os  Angeles.   355   E.    2d. 

Duncan  Elec.  Mfg.  Co.-         .    7 
Lafayette,    Indiana, 

San  Francisco,  61  Sec- 
ond. 

D.  &  W.  Fuse  Co... 
Providence,  K.  I. 

E. 

Edwards  &  Co.,  3 

New  York.  140th  and 
Exterior   Sts. 

Electric  Appliance  Co 1 

San  Francisco,  730  Mis- 
sion. 

EUctric  Goods  Mfg.  Co. .  _ 
Bostm.  Mass. 
San  Francisco.   165  Sec- 
ond St. 

Electric  Storage  Battery  Co.    _  -    5 
1'hila  lelphia. 
San    Francisco,   Crocker 
Bldg. 

F 

Fobes  Supply  Co. 10 

Seattle.  1406  First  ave. 
Portland.     94     7th     st. 

Fort  Wayne  Elec.  Works 24 

Fort  Wayne,   Ind. 
San   Francisco.  604  Mis- 
sion. 

G 

General  Electric    Co.    23 

Schenectady,  N.   Y. 

San      Francisco,     Union 

Trust  Bldg. 

Los    Angeles,    Delta 

Bldg. 

Seattle.   Colman    Bldg. 

Portland.    W  o  r  c  e  ster 

Bldg. 

Grant  Flaming  Arc  Lamp  Co. 
San  Francisco,  560  Pa- 
cific   Bldg. 

H 

Habirshaw  Wire  Co 

New  York,  25S  Broad- 
way. 

Heald's  School  of  Eng'ing 3 

San  Francisco,  425  Mc- 
Allister. 

Henshaw,   Bulkley  &  Co 

San  Francisco,  219  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holabird  Reynolds  Elec.    Co._   2 
San  Francisco,  527  Mis- 
sion. 
Los  Angeles,  116  E.  5th. 

Holophane  Company,   The 

New  Y'ork.  227  Fulton. 
San  Francisco,  151  New 
Montgomery. 

Hubbell,  Harvey,   Inc 9 

Bridgeport.  Conn. 

San  Francisco,  770  Fol- 

som. 

Seattle.   411   Occidental. 

Hunt,  Mirk  &  Co 6 

San  Francisco,  141  Sec- 
ond St. 


I 
Indiana  Rubber  &  Ins.  Wire  Co.    I 
,i .  tnesboro,   I  ml  tana. 

J 

Johns-JVlanville  Co.,  H.  W._ 
New  York,  100  William. 
San  Francisco,  159  New 
Montgomery. 
Los  Angeles,  203   E.  5th. 
Seattle.  576   1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co.  10 
Chicago. 
San  Francisco.  88  First. 

Kierulff.  B.  F.  Jr.  &  Co.- 
Los  Angeels,   120  S.  Los 

Angeles. 

San  Francisco,  165  Sec- 
ond St. 

Seattle,    406    Central 
Bldg. 

Klein,  Mathias   &   Sons  2 

Chicago.     95     W.     V  a  n 

BUI  e|l 

L 

Locke  Insulator  Mfg.  Co.  .. 
Victor,   N.   Y. 
San    Francisco,    Monad- 
nock  Bldg. 

Los   Angeles.   Pacific 
Electrical   Bldg. 
Seattle.  Colman  Bldg. 

M 

Marshall   Electric  Co 

Hyde     Park.    Mass. 

Moore.  C.  C.  &  Co.,   Inc 2 

San  Francisco,  99  First. 

Los    Angeles,    Trust 

Bldg 

Seattle.    Mutual    Life 

Bldg. 

Portland,    Wells    Fargo 

Bldg. 

N 

New  York  Insl'td  Wire  Co.__ 
New    York,    114   Liberty. 
San  Francisco,    770  Fol- 
som. 
Seattle,    411    Occidental. 

Northern  Elect'l.  Mfg.  Co.    -         7 
Madison.    Wis. 
San  Francisco,  606  Mis- 
sion. 

o 

Ohio  Brass  Co.       4 

San         Francisco. 

Okonite  Co I 

New    Y'ork.    253    Broad- 
way. 

Otis  &  Squires 16 

San  Francisco,  115  New 
Montgomery. 

P 

Pacific  Elec.   Heating  Co 

Ontario,  Cal. 

Pacific  Electrical  Works 7 

Los  Angeles,  326  S.  Los 
Angeles. 

Pacific  Meter  Co. I 

San  Francisco,  301  Santa 

Marina  Bldg. 
Pacific  Telephn.  &  Telgrh.  Co. 

San     Francisco,    Shreve 

1  '■  I  ■  1  - 
PaisteCo.,  H.  T. 9 

Philalelhia.  Pa. 

ParaffinePaint  Co. 3 

San     Fran  Cisco,    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 
Philadelphia,  22d  and 
Wood. 


Pass  &  Seymour,  Inc. 

Solvay,   N.    Y.      ■ 

Pelton  Water  Wheel  Co.,  The  7 
San       Francisco,       lii95 
Monadnock    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.The 
Bi  id  geporl .   Conn. 
San    Francisco,   609  .Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket,  R.  I. 

Pierson,   Roeding  &  Co. .  _      _    4 
San    Francisco,    Monad- 
nock Bldg. 

Los  Angeles,  Pac.  Elec- 
tric  Bldg. 
Seattle.  Colman  Bldg. 


Reisinger,   Hugo  7 

New     York,    11    Broad- 
way. 

Robb-Mumford  Boiler  Co... 
South       Framingham. 

Mass 

San   Francisco,  141  New 
Montgomery. 

Roebling's,  John  A.  Sons  Co.,   9 
San   Francisco,  624  Fol- 

Solll. 

Los  Angeles,   Market  & 

Alameda. 

Port  Ian. 1.   91    First. 

Seattle.   900    1st  Av.   So. 


s 

Safety  InsTt'd  Wire&  Cable  Co.   3 

Pay U',  N.  J. 

San   Francisco,  714  Bal- 
boa Bldg. 

Schaw-  Batcher  Co.  Pipe  Wks 
Sacramento.  Cal.,  211  .!. 
San  Francisco.  356  Mar- 
ket. 

Sears,  Henry  D. 24 

Boston,  131  State. 

Simplex  Elect'l  Co.,  The 

Boston,  110  State. 

San  Francisco,  141  New 

Montgomery. 

Simplex  Electric  Heating  Co —    5 
( Iambi  idge,     Mass. 
San    Francisco.   Crocker 
Bldg. 

Los     Angeles.    Security 
Bldg 
Seattle,    Alaska    Bldg. 

Southern  Engineer 

Southern  Pacific  Co. 24 

San    Francisco,    Flood 
Bldg. 

Sprague  Electric  Co. 

Ni  w   York  City,  527-531 

West    34th    St. 

San      Francisco,      Atlas 

III  ig 

Seattle,   Colman   Bldg. 

Standard  Elect'l  Works 2 

San  Francisco,  141  New 
Montgomery. 

Standard   Eng.  Co 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco,    Shreve 

Bldg. 

Los     Angeles.     Union 

Trust  Bldg. 

Stanley  &   Patterson,  Inc I  I 

New    York,    23    Murray 
St. 

Star  Porcelain  Co 9 

Trenton,  N.   J. 


Sterling  Electric  Company 

San   Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company, 

San       Francisco,       1  1  8 
First. 

Sunbeam  Inc.  Lamp  Co 

Chicago,  259  S.  Clinton. 


' 


Technical  Bock  Shop  .  . 
San   Francisco,  6"4  Mis 

sinii. 


Teddy's  Laboratory  Co. 
Wheeling,  W.  Va. 
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Tel.  &  Elec.  Equip.  Co. 

San   Francisco,   Crocker 
Bldg. 

Los     Angeles,     Security 

Bldg. 

Seattle.    Alaska   Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R.    

New    York.    227    Fulton. 
East   Liverpool,   Ohio. 

Thorpe  &  Son,  J.  T 

San   Francisco,   Cal.,  r>25 
A   St. 

Tracy  Engineering  Co 

San  Francisco,  461  Mar- 
ket. 
Los    Angeles,    Cent  ral 

Bldg 


V 

Vulcan  Elec.  Heating  Co 

Chicago,  74  West  Jack- 
son. 

Vulcan   Iron   Works I 

San  Francisco,  604  Mis- 
sion. 


W 

Walworth  &    Neville   Mfg.  Co.   7 
Chicago,     Heyworth 
Bldg. 

Waters  &  Co..  R.  J.  ...   3 

San    Francisco,  i  i  .  Ma r- 

ket      St. 

Watson,  Sidney 5 

San    Francisco, 

Welsbach  Company 23 

San   Francisco,   351   Mc- 
Allister. 

Western  Electric  Company 16 

San  Francisco,  680  Fol- 
som. 
'  Los  Angeles,  119  E.  7th. 
Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co...   6 

Pittsburg,  Pa. 

San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527   South 

Main. 
"    Seattle,    314    Central 

Bldg. 

Portland,   Couch   Bldg. 

Spokane,   424    1st    Av. 

Westinghouse  Machine  Co 6 

Pittsburg.   Pa. 
San  Francisco,   141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.. .24 
Waverly  Park,  N.  J. 
New  York.  74  Cortlandt. 
San   Francisco,   418   Eu- 
genia Av. 

Wilbur.  G.  A 7 

San    Francisco.    61    Sec- 
ond St. 
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ASBESTOS 


Johns-Manvllle   Co.,    H.    w. 

BATTERIES 

DRY    BATTERIES 

Dean   Electric  Co. 

Elec.    Appliance    Co.,    "1900. " 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Columbia,"    "King." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Stanley  &  Patterson,  Inc., 
"Exeter."    "Matchless." 

Western  Electric  Co.,  "Blue 
Bell,"   "Liberty." 

DRY  BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 

"Patterson." 
I 

MEDICAL   BATTERIES 
Partrick, Carter  &  Wilkins  Co. 
Stanley     &     Patterson,     Inc., 

"ElectTO-tonic."    "Vetter." 


OPEN  AND  CLOSED  CIR- 
CUIT  WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

Partrick, Carter  &  Wilkins  Co. 

(Stanley  &  Patterson,  Inc., 
"Gold    Medal,"    "Faraday." 

western    Electric  Co. 

STORAGE     BATTERIES 
Elec.   Storage   Battery   Co. 
Westghse   Machine  Co. 


BELLS 


ELECTRIC    BELLS 

Edwards  &  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"  "Tyrolean." 

=>artrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Faraday,"  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric   Goods    Mfg.   Co. 
vlarshall   Elec.  Co. 
3artrick. Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
3ean   Elec.   Co. 

Elec.   Appliance   Co.,    "Eaco." 
Electric  Goods   Mfg.  Co. 
<ierulff,     B.     F.,    Jr.     &    Co., 

"Sterling." 
<ell03g  Sw'b'd  &  Supply  Co. 
standard  Elec.  Wks.,  "C  &  S" 
Western   Electric  Co. 

BOILERS       . 

Henshaw-Bulkley  &   Co. 

keystone  Boiler  Wks.,  "Par- 
ker." 

doore  &  Co.,  Chas.  C,  "B.  & 
VV." 

Standard  Electrical  Works, 
"Robb- Mum  ford." 

"racy  Engineering  Company, 
Kil^e   Moor." 

BOOKS 

Technical    Book    Shop. 

BOXES 

WALL   BOXES 
enjamln   Elec.   Mfg.   Co. 

iossert  Electric  Const.  Co., 
"Bossert." 

hase-Shawmut  Co.,  "Knock- 
out." 

:hlcago  Fuse  Wire  &  Mfg. 
Co.,    "Union." 

de  Co.,  John   R.,  "Bossert." 

butter  Co.,  The,   "Munit." 

ilec.  Appliance  Co.,  "T  &  B" 

leneral   Electric   Co. 

larvard    Elec.   Co. 

lolablrd-  Reynolds   Elec.   Co. 

larshall   Electric  Co. 

■  Prague  Electric  Co.,  "Uni- 
versal." 

tandard  Elect'l  Wks.,  "M  A 
M." 

Stanley  &  Patterson,  Inc., 
"Simplex." 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL     KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,     N.   J. 


PAISTE 
Electric  Wiring  Supplies 

cover  everything  in  Sockets, 
Rosettes,  Cut  Outs,  Switches, 
Panel  Cut  Outs,  Panel  Boxes, 
etc.,  etc.  In  all  some  S0O  dif- 
ferent specialties. 

Have  you  got  a  copy  of  our 
Catalog,  and  do  you  get  our 
monthly  "Paistery"  ?  Let  us 
know. 

H.  T.  PAISTE  CO. 

PHILADELPHIA,  PA. 
NEW  YORK  BOSTON  CHICAGO 


Wanted  and  For  Sale 


Th  ratt  for  adru  rt  ■■'  mi  im's  in  tit  :s  column  is  $1.00  p<  r  fnst  rt  on  for  25 
words  or  less,  ml  I  >  t trial  umrds  2  cell's  each,  'payable  in  advance.  Remit* 
tanct  and  copy  should  reach  this  offict  not  later  than  Monday  noon  for  the 
next  snca  ed.'na  issue. 

},'■  plies  may  be  Si  nl  in  cart  ofthi  lojrnai  of  Electricity  Power  md  Gas 
604  Mission  Stret ',  San  Frani  !sco. 


\X7  l\TKI»  Back  numbers  of  the  Journal  of  Elec- 
"  trieHy,  Power  and  Gas.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing   to  pay. 

Journal  ot    Electricity,  Power  and   Gas, 

601    Mission    Street,    San    Francisco. 


A  GENTS  \\  \  \Ti;[>  on  a  guaranteed  weekly  salary 
"to  represent  our  two  publications.  "Southern  En- 
gineer" and  "Southern  Machinery'*;  liberal  terms  for 
ex  elusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  informafkni,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept..  Atlanta,  Georgia. 


WAXTED—  Men  coming  in  direct  touch  with  Steam, 
Ellecti  ical  Superintei  fling  Engineers  and  Shop 
Foremen.  A  proposition  that  can  }>>■  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
.in  1  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg.,  San   Francisco,  Cal. 


POSITION  WAXTED  by  an  experienced  electrician 
with  some  business  ability.  First -class  references 
on  this  Coast.  Will  a<  cept  low  salary  if  oportunity  for 
advancement.    Address  Box  102,  Journal  of  Electricity. 

poll  SALE  at  bargain  prices:  Two  6-wide,  9-high,  IS 
F  ft.  Babcock  &  \\  ilcox  wrought  iron  front  boilers  in 
first-class  condition.  For  particulars,  see  B.  W.  RICE, 
1419  Metropolis  Bank  Building,  San  Francisco. 

FOR  SALE  at  a  bargain — 3-25  K.  W.  1040/2080  to 
230/460  volts,  Gen.  Elec.  Oil  Transformers;  have 
been  used  but  a  year;  are  in  perfect  operative  con- 
dition; change  made  to  higher  voltage.  Address  Hood 
River  Elec.  Lt.,  Pr.  &  Water  Co..  Hood  River,  Ore. 


SITUATION  WAXTED — By  electrical  engineer  with 
15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress Box   101,  Journal  of  Electricity,  San- Francisco. 


SEND  'EM  ALONG 

We    are    ready    to    fill 
your  orders  for 

Mubbell  Enameled  Steel  Shades 


FOR- 


TUNGSTEN   LAMPS 


No.    5603.    10  inch 
No.    5604,    12      " 


$12.50    Doz.  List 
$14.25      " 


HARVEY    HUBBELL,  Inc. 

BRIDGEPORT,   CONN. 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION    GUARANTEED 

AGENTS     FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant   Auxiliaries 

461  Market  Street                          Central  Bldg. 

San  Francisco                                               Los  Angeles 

JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

LOOK   FOR    THE  ROEBLING   SEAL  ON   EVERY   BUNDLE 
SAN  FRANCISCO.  624  folsom  Strecl  PORTLAND.  91  first  Street 

10S  ANGELES.  Market  and  Alameda  St.  SEATTLE.  900  First  Ave.  South 


MATERIAL     FOR 

Pole  LincConstruction 

Foundry,  Machine  and  Wood  Shop  Work 
of  all  descriptions.      -      -      Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock   Building 

PHONE    KEARNY   2191 
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Electrical  Machinery 
and  Supplies 

SEATTLE,  WASH.        PORTLAND,  ORE. 

1406   FIRST   AVE.  94  SEVENTH   ST 


BRACKETS 

CEILING      BRACKET    AND 

DESK   FIXTURES 
Stanley     &     Patterson,     Inc., 
"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     <£.     Patterson,     Inc., 

"Imperial." 
Sterling      Elec.      Co.      "Equi- 

Western    Electric   Co 

IRON    POLE    BRACKETS 
Benicla    Iron   Works. 
Elec."  Appliance  Co..  "Cutter." 
Kierulff,     B.     F..    Jr.     &     Co., 

"Cutter  " 
Pierson.   Roeding   &   Co. 
Western   Elec.  Co,  "Fletcher" 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 
COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE  DALE  COMPANY,  Sew'tor^ci-ty 


TELEPHONE  MEN 

When  in  SAN  FRANCISCO  call  at  our 
PACIFIC  COAST  BRANCH  OFFICE. 
We     carry      there      a      complete      line      of 

SWITCHBOARDS,    TELEPHONES 
AND  CONSTRUCTION  MATERIAL 


If  you  are  in  the  market,  consider  the  fact  that 
we  have  more  complete  exchanges  in  operation  on 
the  Pacific  Coast  than  all  other  independent  manu- 
facturers combined. 

We  also  have  twenty-five  Harmonic  Party  Line 
Plants  in  operation.  No  other  manufacturer  has 
more  than  three  or  four. 


Study   our    systems    in    operation. 
It  will  pay  you. 


PACIFIC  COAST  BRANCH  : 
First    and    Mission    Streets,   San  Francisco 


BURNERS 


COILS 

ARMATURE     AND     FIELD 

COILS 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.   &    Mfg.  Co. 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick. Carter  &  Wilkins  Co. 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 
Dearborn     Drug    &    Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 

"Magi 


ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance 

Edwards  &  Co. 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 


CABLES 


CLEATS 


CONDUIT 


SUBMARINE    AND    LEAD 

COVERED 
American  Electrical  Works. 
Belden    Manufacturing   Co. 
Electric   Appliance  Co..   "Par 

anite." 
General    Electric   Co. 
Habirshaw    Wire    Co..    "Hab 

j  w  " 
Kierulff.      B.      F.,     Jr.     &     Co.. 

"National." 
National  Conduit  &  Cable  Co  , 

"National." 
Okonite  Co.,   "Okonite." 
Roebllng's  Sons  Co.,  John  A., 

"Tolma." 
Safety  Ins.  Wire  &  Cable  Co. 
Standard     Electrical     Works 

"S  lmpl  ex. " 
Standard    Underground   Cable 

Co. 
Simplex   Electrical  Co.,  "Sim- 
plex." 
Western   Electric  Co.,   "Haw 

thorne." 

PAPER  INSULATION 
Belden  Manufacturing  Co. 
Nafl.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      corp'n, 

"he,  "Siemens." 
Relslnger,     Hugo,     "E'.ectra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter      Co.,     The,      "I-T-E," 

"Dalite." 
Ft.   Wayne   Electric  Works. 
General    Electric   Co. 
Kierulff,    Jr.,    &     Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co.,    "I-T-E." 

"Dalite." 
Westghse   Elec.  &   Mfg.   Co. 


FLEXIBLE   CONDUIT 
American   Circular  Loom   Co., 

"Circular    Loom." 
Cole   Co.,    John    R.,    "Circular 

Loom." 
Spraiue    Electric  Co.,  "Green- 

RIGID  CONDUIT 
American   Circular   Loom   Co., 

"Elertroduct." 
Elec.   Appliance   Co.,   "Galva- 

duet."    "Lorlcated." 
Kierulff,     B.     F.,    Jr.    &     Co., 

"American." 
Roeblings     Sons     Co..     J.     A 

"Navalite." 
Cole   Co.,   John    R.,   "Electro- 

duot." 
Sprague     Electric    Co.,     "Iron 

Armored 

UNDERGROUND  CON- 
DUIT 
Johns-Manvllle    Co.,     H.     W.. 

"J.-M." 
Pierson,   Roeding   &   Co.,   "Fi- 

bre.' 
Roeblings     Sons     Co.,     J      A. 

"Bituminized    Fiber 
Walworth  &   Neville   Mfg.   Co 
Western   Electric  Co.,   Assents 

Walworth    &    Neville     Mfg 

Co. 

CONNECTORS 

CABLE    CONNECTORS 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &     Mfg 

Co. 
Harvard    Elec.   Co. 
Kierulff,   B.   F..  Jr.  &  Co. 


CUT-OUTS 

ARC   CUT-OUTS 
Bryant    Electric  Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.  &   Mfg.   Co. 

INCANDESCENT   CUT- 
OUTS 
Bryant   Electric  Co. 
D.  &  W.  Fuse  Co. 
General   Electric  Co. 
Marshall    Elec.   Co. 
Pass  <£.  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  I).  Sears, 

general  sales  agent. 
Westghse   Elec.  &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant   Electric   Co. 
D.   &   W.    Fuse   Co. 
General  Electric  Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
Westghse   Elec.   &.   Mfg.   Co. 


DYNAMOS 


ALTERNATING   CUR- 
RENT  DYNAMOS 
Allis-Chalmers  Co. , "Bullock.- ' 
Fairbanks,   Morse   &   Co. 
Ft.   Wayne   Electric  Works. 
General    Electric   Co. 
Standard      Electrical     Works 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.  Co. 

DIRECT  CURRENT 
DYNAMOS 

Allis-Chalmers  Co.,"Bullock.' 

Electric   Appliance  Co.,   "Col- 
onial." 

Fairbanks,    Morse   &   Co. 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Northern    Electrical    Mfj.    Co 

Standard      Electrical     Works 
"E.   M.   Co." 

Western    Electric    Co. 

Westghse   Elec.  &   Mfg.   Co. 


ELEVATORS 


CORD 


FIBRE  CLEATS 
Blake  Signal  &   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Holabird-Reynolds    Elec.    Co., 

"Electric   Porcelain." 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears, 

general  sales  agent. 
Western   Elec.  Co..  "Thomas' 

WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 


CLUSTERS 


FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co. 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell,    Harvey,    "Hubbell. ' 


FLEXIBLE    BELL  CORD 
American   Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co. 

"National." 
Pierson,  Roeding  &  Co.,  Agts 

Elec.   Cable' Co. 
Roebling    Sons    Co.,    John    A 
Simplex    Elec.   Co. 
Western    Electric   Co. 
LAMP   CORD 
American  Electrical  Works. 
Belden    Mfg.   Co. 
Elec.    Appliance    Co.,       Para- 

nite." 
General    Electric   Co. 
Okonite  Co.,  The.   "Okonite. 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons   Co.,    John    A. 
Safety  Ins.   Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.   Wks.,    "Simplex. 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,   "Victor.  - 

TELEPHONE    CORD 
Belden    Manufacturing   Co. 
Dean   Electric   Co. 
Kellogg   Sw'b'd   &   Supply   Co 
Kierulff,  B.  F.,  Jr.  &  Co. 

"National." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Safety   Ins.  Wire  &  Cable  Co. 

Simplex   Elec.   Co.  

Standard   Elec.   Works,  "Sim- 
plex." ,. 
Western    Elec.    Co..    "Victor. 

CROSS  ARM  BRACES 

Benicla    Iron   Works. 
Kierulff,  B.  F.,  Jr.  4  Co. 


Van    Emon    Elevator   Co 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers  Co. 

Moore  &   Co.,   Chas.   C. 

Fairbanks,    Morse   &   Co. 

Henshaw-Bulkley   &   Co. 

Hunt,  Mirk  &  Co.,  "Westing- 
house." 

Kierulff,     B.     F.,    Jr.    &    Co. 
"American    Diesel   Engine. 

Tracy   Engineering  Co. 

Westghse  Machine  Co. 

MARINE    ENGINES 

Standard  Elec.  Works,  "Eng 
bery." 

STEAM    ENGINES 

Allis-Chalmers  Co. 

Moore  &   Co.,   Chas.   C. 

Henshaw-Bulkley  &   Co. 

Hunt,  Mirk  &.  Co.,  "Westing- 
house." 

Tracy  Engineering  Co.,  The 

Westghse  Machine  Co. 

LANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works 
General   Electric  Co.,  "G.  E. 
Standard      Electrical     Works 

"Jandus." 
Western    Elec.    Co.,   "Victor, 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,      M.  A 

Co." 
Wagner    Electric    Mfg.    Co. 
Western    Elec.   Co.,   ,7W.   E. 
Westghse   Else.   4   Mfg.   Co. 
CEILING,  ALTERNATING 

CURRENT    FANS 
Sprague    Electric    Co.,    "Lun 

dell."  ,,, 

Standard    Elec.    Wks.,      Jan 

dus,"    "Century." 
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Western    Elec.    Co.,   "Victor." 
"Emerson." 

Westghse   Elec.   &   Mfg.   Co. 
CEILING,  DIRECT    CUR- 
RENT FANS 

Electric   Appliance   Co.,   "Col- 
onial." 

Standard    Elec.    Wks.,    "Jan- 
dus." 

Western    Electric  Co.,   "Haw- 
thorne." 

Westghse   Elec.  A   Mfg.   Co. 
DESK  AND   BRACKET 

DIRECT  CURRENT     FANS 

Electric  Appliance  Co.,   "Col- 
onial." 

Ft.   Wayne   Electric   Works. 

General   Electric  Co.,  "G.  E." 

Spraque    Electric    Co.,    "Lun- 
aell." 

Standard      Electrical     Works, 
"Jandus." 

Western   Electric  Co.,   "Haw- 

,    thorne." 

Westghse   Elec.   &.   Mfg.   Co. 

FIXTURES 

CEILING,   BRACKET    AND 
DESK   FIXTURES 

3enjamln   Electric   Mfg.  Co. 
Sale  Co. 

MARINE    FIXTURES 
3enjamln   Electric   Mfg.  Co. 
3ale  Co. 

ilectrlc   Appliance   Co. 
Sterling    Electric   Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
ill*  Co. 

ohns-Manvllle     Co.,     H.     W., 
■   "Linolite." 

STAGE  FIXTURES 
;hase-Shawmut   Co.,   "Shaw- 


FUSE  MATERIAL 

ENCLOSED   FUSES   AND 
FITTINGS 

iryant   Electric  Co. 

hase-Shawmut   Co.,   "Shaw- 

mut." 

hlcago   Fuse  Wire   Mfg.   Co., 

"I  Tninn." 

>.  &  W.   Fuse   Co. 
ieneral   Electric  Co. 
ohns-Manvllle    Co.,     H.     W., 

"Noark." 
larshall    Electric    Co. 
erklns  Elec.  Switch  Mfg.  Co 
Vestern  Elec.  Co.,  "I>.  &  W." 
Westghse   Elec.  &    Mfg.   Co. 

FUSE  BOXES 

lcludinpr  Service  Boxes,  Sub- 
way Boxes  and  Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 

'.  &  W.  Fuse  Co.,  "I)  &  W." 
ohns-Manvllle  Co.,  H.  W., 
"Noark." 

PUSE  WIRE  AND  LINKS 
hase-Shawmut  Co.,  "Shaw- 
mut." 

hlcago    Fuse    Wire    &    Mfg. 
'  Co. 

eneral    Electric   Co. 
arvard    Electric   Co. 
ass  &  Seymour, 
ierson,  Roeding  &  Co.,  "Alu- 
minum." 

|IISCELLANEOUS    FUSES 

ryant    Electric    Co. 

arvard  Electric  Co. 

arshall    Electric   Co. 

erklns     Elec.     Switch     Mfg. 

Co. 

•eber  Elec.   Co.,  H.   D.  Sear* 

Gen'l  Sales  Agt. 

TELEPHONE    FUSES 

ean    Electric    Co. 
.  &   W.   Fuse  Co. 

lerulff,     B.     F.     Jr.     &     Co., 

"Sterling." 

andard   Elec.   Wks.,  "Couch 
,&  Seeley." 

estern  Electric  Co. 

GOVERNORS 

WATER-WHEEL 
GOVERNORS 

&       Co., 


erson,       Roeding 
"Lombard." 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


BOSTON  CABLE  CLIP 


"You    screw   the  battery  in    -we've  done    the  rest' 
(Battery  renewals  like  lamp  renewals) 


A  REVOLUTION  IN 
BATTERY    WORK 

C[[  Wireless   Battery   Holders 
must  win  the   commendation 
of     every     up-to-date     con- 
tractor,   for    they    make    the 
hitherto    unsightly,    unsatis- 
factory battery  set  ideal. 
Cfl  Strips     screw     up     against 
beams    of    cellar    or    against 
side  wall,  as  desired, 
bridge  for  each  cell,  so  an   ex- 
ry   can    be    taken    out    without 
ircuit.  Send  for  Bulletin 


SIMPLEST 
STRONGEST 
j&  BEST  j0 


STANDA^ 
DRY8ATTERy 
!    2^X6 


l|  Automatic 
hausted  battt 
interrupting  c 


■     -, 


STANLEY  &  PATTERSON,  Inc. 

23  Murray  St.  New  York 


It  i  onsists  merely  <>f  two  pieces 
tj|  iieul  wire  and  a  strap  of  sheel 
zinc,  eliminating  rivets,  pin-,  oi 
buttons  and  consequently  break- 
age from   these  sources. 

M  is  adjustable  to  different  sizes 
(d  cable,  the  straps  being  fur- 
nished in  different  lengths  Being 
wholly  adjusted  by  hand,  it  is 
more  easily  and  in  mly  attai  hed 
than  any  form  demanding  the 
use   of    pliers. 


SAN  FRANCISCO, 
770  Folsom  St. 


SEATTLE, 
411   Occidental  Ave. 


Complete  Stock  Carried  in  San  Francisco. 


Chase-Shawmut  Company 

NEWBURYPORT,  MASS. 


SAN  FRANCISCO, 
770  Folsom  St. 


SEATTLE, 
411   Occidental  Ave. 


Complete  Stock  Carried  in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Klectric  Power  Transmission  Systems 

1416-8  Chronicle  Bldg.       S.m  Francisco,  Cal. 


C.  F.  Braun 

Power  Plant  Eng  ini  i 
N  ttoma  Street 

S  \s  Fran  :isci  > 


C.  L.  Cory 

Consulting  Engineer, 
S03-804-805  Union  Trust  Bldg. 


Edward  5.  Cobb 


Coniulting  Engineer, 

Mechanics  HtbJflX  Pacific  Klectric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  <  oncrele  I,os  Angele 


Clem  A.  Copeland,  M.  E. 

Consulting  and  Supervising-  Electrical 
and  Mechanical  Engineer, 

I'nion  Trust   Bldg. 
Los  Angeles,  -  Cal. 


R.  F.  Chevalier, 

Oil  Plantsand  Furnaces  Experted  for  Economy 
of  Fuel 

Furnace  and  Combustion  Tests 
Steam  Boiler  Economy  and  Tests 
Residence  930  Lincoln  Ave.,  Phone 

Alameda,  Cal.  Alameda  13S9 


Office: 


230-231  I.  W.  Hellman  Bldg. 


F.  C.  Finkle 

Consulting  Engineer, 

Specialties  2^-2M 

Hydro-Electric  Bower   Plants     I.W.  Hellman 
1  rrigation  ami   Domestic  Bldg. 

Water  Supplies  Los  Angeles,  Cal. 


A. 

M. 

Hunt 

MEM 
M  1-  \1 
MEM 

AM 
AM 
A.M. 

soc 

*,! )( 
1. 1 

C.  E. 
M.  E. 
E. 

Unioi 

Trust  Bldg. 

San 

Francisco 

D.  C.  Jackson.  C.  E.    Win.  B.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American   Institute   of    El© 
Engineei  -.    Vmei  lean  Society  of   Met  | 
Engineers,  American  Society  of   Civil    Engi- 
neers. ENGINEERS  EXPERTS 

5"8  Commercial  National  Bank  Bldg. 
Chicago,  1 11. 


< ..  C.  Noble  C.  S.  I  ' 

Noble  &  Davidson 

Consulting  Engim 

I    rocker  Bldg. 

Tel.  Douglas  2  1  San  I  i 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 

Specialty,  Hydraulic  Development 

Offices 

907  T'nion  Trust  Bldg.        San  Erancisco.  Cal. 

Union  Bldg.  San    Diej 


Telephone  Kearny  2576 


Emerson  W.  Read 

Ait'  irney-at-Law 

Cor.  California  and  Montgomerj  Streets 

Rooms  519-523 

San  Fran*  isco,  Cal. 


E.  F.  Scatter£ood 

Consulting  Engineer 

Estimates,  Plans,  Supervision, Tests  *>f  Steam 

Electric  and  Hydraulic  Plains,  Power  Trans- 

i  I  I '    .  ributing  Systems. 

Standardizing  Laboratory. 


1133  1134  Central  Bldg. 


Los  Angeles,  Ca 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 
Engineers 

i      momy  Steam  Power  Plants 
Di    igrns    Estimates    Construction 


1  nion  Trust  Bldg:. 


I    .    M  nkct  St., 
San  Francisco 


Rudolph  W.  Van  Norden 
Consulting  Engineer 

912-914  Mutual   Savings  Bank  Bldg., 

S.t  n    I    i.t  I.'      CO 
Electricity,  Hydraulic^,    Power    Development 
and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  <    l! 


George  J.  Wellington 

General  Engineering,  Consulting  and    Constructing 

Departments 
Eire  Protective      Electrical  Steam  Power 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 
N.Y    Pluck         Kohl  Bldg        Douglas  Bldg. 
Seattle  San  Frani  sco        Los    uigeles 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GETOUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES,  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


TECHNICAL  BOOK  SHOP 


Subscriptions  Received  for  all  Educational,  Electrical  and 
Engineering  Publications 

MISSION    STREET      -     -     -     - 


SAN    FRANCISCO 


GUARDS 


WIRE    LAMP   GUARDS 
Benjamin    Electric    Mfg.    Co., 

"Can't    Break,"    "Protecta- 

llte." 
General    Electric   Co. 
Harvard    Electric   Co. 
Hubbell,    Harvey. 
Welsbach    Company. 

HANGERS 

CABLE    HANGERS 

Chase-Shawmut     Co.,     "Bos 

ton." 
Klerulff,     B.     F.     Jr.     &     Co., 

"National." 
Standard    Underground   Cable 

Co.,  "Nordyke  Support." 
Harvard    Electric   Co. 

HEATING  MATERIAL 

Including-  Cooking  Utensils, 
Soldering  Irons,  Sad  Irons, 
Etc. 

Elec.  Appliance  Co.,  "Ameri- 
can." 

General    Electric   Co. 

Johns-Manvllle  Co.,  H.  W., 
"Elec  trot  her  m." 

Simplex  Elec.  Heating  Co., 
"Simplex." 

Standard  Elec.  Wks.,  "Sim- 
plex." 

Vulcan  Electric  Heating  Co., 
"Vulcan." 

Westghse   Elec.   &.   Mfg.   Co. 

HOODS 

STREET   HOODS  AND     ! 
FIXTURES 

Elec.  Appliance  Co.,  "Cutter." 
Ft.   Wayne   Elec.   Works. 
General    Electric   Co. 
Kierulff,     B.     F.,    Jr.    &    Co., 

"Cutter." 
Western   Elec.   Co.  "Klftclter" 

INSULATORS 

GLASS   INSULATORS 

Brookfield  Glass  Company, 
"Brookneld." 

Elec.  Appliance  Co.,  "Hem-, 
Ingray." 

Plerson  Roedlng  &  Company, 
"Locke    Triple    Petticoat." 

Roeblings  Sons  Co.,  John  A., 
"Knnwles." 

Western  Elec.  Co.,  "Brook- 
field." 

HIGH-TENSION 
INSULATORS 

Roeblings  Sons   Co.,   Jchn  A., 

"Lima." 
Klerulff,     B.     F.,    Jr.    &    Co., 

"Ohio  Brass." 
Pacific    Elect'l    Works,    "New 

Lexington." 
Pass  &  Seymour. 
Plerson,  Roedlng  &  Company, 

"Locke." 
Thomas  <£.  Sons  Co.,  R. 
Western  Elec.  Co.,  "Thomas" 

PORCELAIN    INSU- 
LATORS 

General    Electric   Co. 
Holablrd-Reynolds    Elec.   Co.. 

"Electric    Porcelain." 
Pass  <&.  Seymour. 
Plerson,  Roedlng  &  Company, 

"Locke." 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber     Electric     Co.,     H.     D. 

Sears,  general  sales  agt. 
Western  Elec.  Co.,  "Thomas" 

INSULATING  MATERIAL 

Belden    Manufacturing   Co. 

Holablrd-Reynolds  Elec.  Co., 
"Sterling"    Varnish. 

Johns-Manvllle  Co.,  H.  W. 
"Asbestos  Wood."  "Indu- 
rated Fibre."  "Vulcabes- 
ton."  "Monarch,"  "Phoe- 
nix,"   "Electrobeston." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Di-electric." 

Paraffine  Paint  Co.,  Agents 
"P.  &  B."  Products. 

Standard  Underground  Cable 
Co.,   "Ozite." 


JOBBERS 

Fobes    Supply    Co. 
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LAMPS 

ELECTRIC  ARC  LAMPS 
Elec.  Appliance  Co.,  "Adams- 

Bagnall." 
Ft.    Wayne     Electric    Works, 

"Wood." 
General   Electric  Co.,   "G.   E." 
Standard     Electrical     Works, 

"Jandus,"    "Boulevard." 
Western   Electric  Co.,  "Haw- 
thorne." 
Westghse  Elec.  &  Mfg.  Co. 

FLAMING   ARC    LAMPS 
General    Electric   Co.,   "G.   I." 
Western   Elec.   Co.,   "Beck." 
Westghse  Elec.  &  Mfg.  Co. 

GAS  ARC   LAMPS 
Welsbach    Company. 

INCANDESCENT  LAMPS 

Brooks-Follls  Elec.  Corp., 
"Fostoria." 

Bryan-Marsh  Co.,  "Imperial." 

California      Inc.      Lamp      Co., 

i    "California." 

Columbia      Inc.      Lamp      Co., 

1     "Columbia." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

Fairbanks,  Morse  &  Company 
"Fairbanks -Morse." 

General  Elec.  Co.,  "Edison," 
"Lowatt." 

Holablrd-Reynolds  Elec.  Co., 
"Femco." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Excelsior." 

Johns-Manville    Co.,     H.     W., 

;    "Linolite." 

Pacific  Electrical  Wks.,  "Col- 

i    umbia." 

Standard      Electrical     Works, 

I    "Improved  California." 

Sterling  Elec.  Co.,  "Sterling." 

Sunbeam  Inc.,  Lamp  Co., 
"Sunbeam,"    "Regal." 

Western  Electric  Co.,  "Sun- 
beam "    "Regal." 

Westghs*.  Jlec.  &  Mfg.  Co., 
"Westinghouse." 

TANTALUM     LAMPS 

3ryan-Marsh  Co.,  "Imperial." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

3eneral  Elec.  Co.,  "Meridian 
Tantalum." 

Klerulff,  B.  F.  Jr.  &  Co., 
"Excelsior." 

-lolablrd-Reynolds  Elec.  Co., 
"Femco." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 

TUNGSTEN     LAMPS 

3ryan-Marsh  Co.,  "Imperial." 

3rooks-Follis       Elec.       Corp., 

j   "Fostoria." 

California  Inc.  Lamp  Co., 
"California." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

ilec.    Appliance    Co.,    "Pack- 

:  ard." 

general    Electric  Co. 

Klerulff,     B.     F.     Jr.     <£,    Co., 

I    "Excelsior." 

Sterling  Elec.  Co.,  "Sterling." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 

Vestghse  Elec.  &  Mfg.  Co. 

LINE  MATERIAL 

STREET    RAILWAY 
LINE   MATERIAL 
Seneral    Electric   Co. 
ohns-Manville     Co.,     H.     W., 

"J.-M." 
klerulff,     B.     F.,    Jr.     &     Co., 
|  "Lord  Electric  Co." 
'ass  &  Seymour, 
'ierson,  Roeding  &  Co,  "Ohio 

Brass  Co." 
Vestern    Electric   Co.,   "Elec- 

trose." 
Vestghse  Elec.  &  Mfg.  Co. 

MACHINES 

REFRIGERATING 
MACHINES 
'ulcan    Iron    Works. 

MINING 

MINING    MACHINERY 
ieneral    Electric   Co. 
lenshaw-Bulkley   &    Co. 
1oore  &  Co.,  Chas.   C. 
Veitghse  Elec.  &  Mfg.  Co. 
Veitern    Electric   Co. 


TECHNICAL 
BOOK  SHOP 


Standard  Handbook  for  Electrical  Engineers.  Written  and  compiled  by  a  staff  of 
specialists.  Second  edition,  corrected.  Morocco,  1300  pages.  1300  illustrations. 
Thumb  index.     Price,  $4.00  net. 

Each  of  the  TWENTY  SECTIONS  in  this  book  is  written  by  a  SPECIAL- 
IST of  engineering  experience,  and  alone  forms  a  complete  treatise  on  some 
important  branch  of  Electrical  Engineering,  and  all  taken  together  make  the  best 
pocket  book  on  STANDARD  ELECTRICAL  PRACTICE  yet  published. 

SECTIONS  AND  AUTHORS. — I. — Units.  II. — Electric  and  Magnetic  Circuits.  III. — Measurements 
and  Measuring  Apparatus.  IV.  Properties  of  Materials.  V. — Magnets.  Sections  one  to  five,  inclusive, 
by  Otis  Allen  Kenyon.  VI. — Tansformers,  by  A.  S.  McAllister.  Ph.D.  VII. — Electric  Generators,  by  H. 
M.  Hobart.  VIII. — Electric  Motors,  by  A.  S.  McAllister,  Ph.D.  IX. — Batteries,  by  Edward  Lyndon. 
X. — Central  Stations,  by  R.  C.  Beardsley  and  Geo.  C.  Shaad.  XI. — Transmission  and  Distribution,  by 
Arthur  Vaughan  Abbott.  XII. — Illumination,  by  Louis  Bell.  Ph.D.  XIII. — Electric  Traction,  by  A.  H. 
Armstrong.  XIV. — Electrochemistry,  by  I-:.  F.  Roeber,  Ph.D.  XV. — Telephony,  by  Kempster  B.  Mil- 
ler. XVI. — Telegraphy,  by  Otis  Allen  Kenyon.  XVII. — Miscellaneous  Applications,  by  (His  Allen  Kenyon. 
XVIII. — Wiring',    by    William     H.    Onken.       XIX. — Standardization    Rules.      XX. — Tables    and    Statistics. 

"A,  B,  C  of  the  Telephone."  Second  and  revised  edition.  A  practical  and  useful  treat- 
ise  for  students  and  workers  in  telephony,  giving  a  review  of  the  development  of 
the  industry  t<>  the  present  date,  and  full  descriptions  of  numerous  valuable  inven- 
tions ami  appliances,  together  with  very  many  illustrations,  diagrams,  and  tallies. 
By  James  E.  Romans.     335  pages.     _'<><>  illustrations. 

This  is  an  elementary  treatise  prepared  lor  the  beginner  and  general  reader,  all  theoretical  and 
abstruse  descriptions  being  omitted.  The  hook  contains  twenty-nine  chapters,  each  one  thoroughly 
covering  some  one  feature  of  the  subject. 

"General  Lectures  on  Electrical  Engineering,"  by  Charles  P.  Steinmetz,  A.M.,  I'll.  I ). 
275  pages,  6x9  inches,  cloth,  gilt  top,  with  48  illustrative  diagrams  and  portrait 
hand   tinted.     Price,  $2.00  postpaid. 

STEINMETZ'S  NEW  BOOK  LS  WITHOUT  MATHEMATICS.  The 
questions  that  seem  so  puzzling  to  the  student  untrained  in  higher  mathematics 
are  demonstrated  with  simplicity  and  thoroughness  that  can  be  grasped  at  a 
glance. 

Every  possible  feature  of  every  system  of  Ceneration,  Distribution,  Trans- 
mission, Operation,  Railroading,  Lighting  and  Lightning  Protection  is  analyzed 
and  explained  without  the  use  of  mathematics. 

Water  Power  Engineering.  The  Theory,  Investigation  and  Development  of  Water 
Cower.  By  Daniel  W.  Mead,  Crofessor  of  Hydraulic  and  Sanitary  Engineering, 
University   of  Wisconsin.     Crice,  $6.00,  postage  paid. 

This  book  deals  with  the  theory,  investigation  and  development  of  water 
power  in  all  its  phases.  After  an  introductory  chapter  tracing  the  development 
of  water-wheels  from  the  earliest  types  to  the  most  modern  turbine,  the  author 
outlines  the  fundamental  principles  of  power  and  of  hydraulics.  He  next  gives 
an  extended  treatment  of  all  factors  entering  into  the  development  of  power  from 
stream  flow.  On  the  knowledge  of  flow  and  head  gained  from  hvdrographs  is 
based  a  method  of  estimating  the  power  that  can  be  developed  for  each  day  in 
the  year  and  during  each  year  for  which  hvdrographs  are  available.  In  the  chap- 
ters devoted  to  water-wheels  are  given  detailed  descriptions  of  most  of  the  com- 
mon types.  After  developing  the  theoretical  formulas  for  turbines  and  describing 
practical  methods  of  testing,  some  excellent  suggestions  are  given  for  the  selec- 
tion of  turbines.  The  chapters  on  regulation  and  governors  are  particularly  re- 
plete with  valuable  information.  The  section  on  the  selection  of  machinery  and 
design  of  plant  includes  several  examples  of  typical  water-power  plants,  principles 
of  dam  and  storage  construction,  and  a  complete  treatment  of  the  investigation 
of  water-power  projects.  The  book  is  well  illustrated,  and  contains  many  val- 
uable curves. 


Subscriptions  Received  for  all    Educational,    Electrical    and    Engineering    Publications 
Phone  Kearny  918  -  Room  905  Atlas  Bldg.,  604  Mission  Street,  San  Francisco 


14 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


METERS 


AMMETERS  AND 
VOLTMETERS 
General    Electric   Co. 
Johns-Manville     Co.,     H.   W., 

"Victor  Combination." 
Ft.      Wayne      Elec.      Works, 

"Wood." 
Wagner  Elec.   Mfg.  Co. 
Western    Electric   Co. 
Westghse  Elec.  &  Mfg.  Co. 
Weston   Elec.   Instmt.   Co. 

WATTMETERS 
Duncan   Elec.   Mfg.   Company, 

"1  luncan,"    "Monetary." 
Electric  Appliance  Co.,  "San- 

gamo." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Johns-Manville  Co.,   H.  W. 
Wagner   Elec.    Mfg.   Co. 
Weston    Elec.   Instmt.   ^o. 
Westghse  Elec.  &  Mfg.  Co. 

MOTORS 

ALTERNATING  CURRENT 
MOTORS 

Allis-Chalmers  Co. 

Fairbanks,   Morse  &   Co. 

General    Electric   Co. 

Kierulff,  Jr.,  &  Co.,  B.  F., 
"Ideal." 

Standard  Elecfl  Wks.,  "Cen- 
tura." 

Western   Electric  Co. 

Westghse  Elec.  &  Mfg.  Co. 

DIRECT   CURRENT 

MOTORS 

Elec.    Appliance    Co.,    "Colo- 

ni.il." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Fairbanks,   Morse  &.   Co. 
Standard      Electrical      Works, 

"Century." 
Northern    Electrical    Mfg.    Co- 
Western    Electric    Co. 
Westghse  Elec.  &  Mfg.  Co. 

MOULDING 

American  Circular  Loom  Co., 

"Lutz." 
Johns-Manville     Co.,     H.     W., 

"EU'ctrobestos." 

PHOTOGRAPHERS 

Waters  &   Co.,   R.   J. 

PAINTS 

INSULATING    PAINT 
Keirulff,     B.     F.,     Jr.     &    Co., 

•■|  H-electric." 
Paraffine    Paint   Co.,   The   "P. 


FLUSH  PLUGS  AND 
RECEPTACLES 

Bryant  Electric  Co.,  "Chap- 
man." 

Cutter    Co.,    The 

General     Electric    Co. 

Hubbell,    Harvey. 

Marshall    Elec.   Co. 

Pass  &  Seymour. 

Perkins  Elec.  Switch  Mfg.  Co. 

Stanley  &  Patterson,  Inc., 
"Simplex." 

STAGE  PLUGS  AND 

RECEPTACLES 

Chase-Shawmut    Co.,    "Cush- 

ing." 
General    Electric   Co. 
Stanley     <&.     Patterson,     Inc., 

"Fielding." 
Western  Elec.  Co,  "Krueger" 

POLES 

IRON  AND  STEEL   POLES 

California   Pole  &   Piling  Co. 
Benlcia    Iron   Works. 
Kierulff,     B.     F.     Jr.     &     Co., 

"Tripartite." 
Pierson,   Roeding  &  Co. 

WOOD    POLES 
California   Pole  &   Piling   Co. 
Kierulff,  B.   F.,  Jr.  &  Co. 
Sterling   Elec.   Co. 
Western    Electric   Co. 

PUSH  BUTTONS 

Edwards    &    Co. 

Electric  Goods  Mfg.  Co. 

Partrick, Carter  &  Wilkins  Co 

Pass  &  Seymour. 

Western  Electric  Co.,  "Ed- 
wards," "Midget,  Jr.." 
"New   Mite." 


RAIL  BONDS 


,\    i: 


Chase-Shawmut   Co.,   "Shaw- 

mut." 
General    Electric   Co. 
Johns-Manville  Co.,   H.  W. 
Kierulff,     B.     F.,    Jr.    &     Co.. 

"Thomas." 
Nat'l   Conduit  &  Cable  Co. 
Pierson,   Roeding   &  Co. 
Roeblings  Sons  Co.,  J.  A. 
Westghse  Elec.  &  Mfg.  Co. 

RECTIFIERS 

General    Elec.    Co.,    "Mercury 

Arc." 
Westghse    Elec.    &    Mfg.    Co., 

"Cooper- Hewitt." 

RHEOSTATS 

FIELD    RHEOSTATS 
Cutler- Hammer   Mfg.    Co. 
Ft.   Wayne   Elec.   Works. 
General    Elec.    Co. 
Simplex   Elec.    Heating  Co. 

MOTOR    STARTERS    AND 
CONTROLLERS 


SOLDERING  MATERIAL 

SELF-FLUXING  SOLDER 

Belden    Manufacturing   Co. 
Dean    Electric    Co.— "1900." 
Kellogg   Sw'b'd  &  Supply  Co. 
Kierulff,     B.     F.,     Jr.     &     Co.. 

"Di-electric." 
Western    Electric    Co. 

SOLDERING    PASTE 

Belden    Manufacturing   Co. 

Blake  Signal  &  Mfg.  Co., 
"Aluminum    Tube." 

Chase-Shawmut  Co.,  "Red 
E." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

Kierulff,  B.  F.  Jr.  &  Co., 
"Dielectric." 

Standard  Electrical  Works, 
"Standard." 

Western  Elec.  Co.,  "Haw- 
thorne." 

SOLDERING    SALTS 
Belden    Manufacturing   Co. 
Western      Elec.     Co.,     "Haw- 
thorne." 

SOLDERING  STICKS 
Belden    Manufacturing   Co. 
Western   Electric   Co.,"   Haw- 
thorne." 

STREET  CARS 

Pierson,  Roeding  &  Co., 
"Brill." 

STAPLES 

INSULATING  STAPLES 
Blake  Signal  &   Mfg.  Co. 
Kierulff,     B.     F.,    Jr.    &     Co.. 

"Blake." 


Standard      Electrical     Works. 

"Barkelew." 
Western    Electric    Co. 
Westghse   Elec.  &   Mfg.   Co. 


TELEPHONE     BOARDS 

Dean    Elec.    Co. 

Elec.    Appliance   Co.,    "Eaco.' 

Elec.    Goods    Mfg.    Co.,    "An- 

nunciaphone."      "Rotokoll." 
Kierulff,     B.     F.     Jr.     &     Co., 

"Sterling." 
Kellogg   Sw'b'd   <£.   Supply   Co. 
Standard     Electrical     Work* 

"Couch   &   Seeley." 
Western   Electric  Co. 


TAPE 


American     Electrical     Work* 
Belden    Manufacturing   Co. 

"Century." 
Elec.   Appliance   Co.,   "Eaco." 
General   Elec.  Co.,  "Paragon" 
Johns-Manville     Co.,     H.    W.. 
"Magnetto,"  "Fibroid." 

"Niagrite,"    "J.-M." 
Kierulff,     B.     F.     Jr.    &     Co., 

"Imperial." 
N.    Y.     Insulated    Wire    Co.. 
"Grimshaw,"  "Competi- 

tion." 
Okonlte  Co.,  The,   "Okonlte," 
"Manson." 


Paraffine  Paint   Co. 

&  B." 
Sterling     Elec.     Co., 

The,  "P 
"Bear,' 

"Sequoia." 
Western    Elec.    Co., 

"Victor,' 

"Amazon." 

SUPPLIES 

Concentrate     your     Accounts 
and  Shipments 

The  following  Advertisers 
carry  a  general  stock  of 
electrical  supplies. 

Brooks-Follis  Elec.  Corpn. 
Electric  Appliance  Co. 
Holabird-Reynolds  Elec.  Co. 
Pacific  Electrical  Works, 
Standard  Electrical  Works. 
Sterling  Electric  Co, 
Western  Electric  Co. 


SWITCHES 


DOOR    SWITCHES 
Bryant    Elec.    Co.,    "Perkins.' 


Co. 


"Eeo,' 


Standard    Underground   Cable    Cutler- Hammer  Mfg.  Co. 


Co.,   "Ozite." 

PINS 

IRON    PINS 
Benicia    Iron   Works. 
Elec.  Appliance  Co.,    "Cutter." 
Harvard    Elec.    Co. 
Kierulff,     B.     F.,     Jr.     &     Co., 

"Hubbard." 
Pierson,  Roeding  &  Company, 

"Locke." 
Roeblings   &   Sons   Co.,   J.   A., 

"Lima." 
Thomas  &   Sons   Co.,  The   R., 

"Lee." 
Western      Elec.      Co.,     "Lee," 

"Fletcher." 

WOOD    PINS 
Kierulff,  B.   F.,  Jr.  &  Co. 
Pierson,  Roeding  &  Company. 
Eucalyptus  and   Locust. 

PIPE 

RON    AND    STEEL    PIPE 
The   Shaw-Batcher   Co. 

PLUGS 

ATTACHMENT    PLUGS 
Benjamin    Elec.    &    Mfg.    Co.. 
Bryant   Electric   Co. 
Electric      Goods      Mfg.       Co., 

"Howes." 
General    Electric   Co. 
Hubbell,    Harvey. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins'   Elec.  Sw.   Mfg.  Co. 
Stanley     &     Patterson,     Inc., 
'New   Code." 


Ft.  Wayne  Elec.  Wks. 
General   Elec.  Co. 
Westghse   Elec.  &   Mfg.   Co. 

SEARCHLIGHTS 

Ft.   Wayne   Elec.   Works. 

General    Elec.    Co. 

Std.    Elec.    Wks..    "Engbcrg." 

SHADES 

Benjamin  Elec.  &  Mfg.  Co., 
Metal. 

Dale    Co. 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Holophane    Co. 

Hubbell.    Harvey. 

Pass  <£.  Seymour. 

Western  Electric  Co.,  "Mar- 
ten." 

SOCKETS 

Including  all  classes  of  Sock- 
ets and  Receptacles. 
Benjamin    Elec.    &    Mfg.    Co., 

"Twin"      Socket,      "Benco" 

W.    P.   Socket. 
Bryant    Elec.    Co.,    "Bryant." 
Cutler- Hammer   Mfg.    Co. 
General    Elec.    Co.,    "Edison." 
Holabird-Reynolds    Elec.    Co., 

"Weber." 
Hubbell.      Harvey, 

Pull    Socket." 
Johns-Manville    Co. 

Moulded  Mica  W. 

ets. 
Marshall   Elec.  Co.,   "M.-S." 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
Stanley     &     Patterson,     Inc. 

"New   Code"   W.   P. 
Weber     Electric     Co.,     H.     D 

Sears    general    sales    agent 


"Hubbell 


H.      W.. 
P.   Sock- 


Edwards 
"Lungen 

Marshall    Elec.    Co..    "M.-S." 
Perkins   Elec.  Switch  Mfg.  Co. 
Standard      Electrical     Works, 

"M.  &  M  " 
Western     Elec.     Co.,     "Eco," 

"Lungen." 

FLUSH    AND   SNAP 
SWITCHES 
Arrow   Elec.   Co.,   "Arrow  E." 
Bryant    Elec.    Co.,   "Perkins." 
Cutler-Hammer  Mfg.  Co. 
Dale   Co. 

General    Eljotr-   Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
Standard      Electrical     Works. 

"M.    &   M." 
Cutter    Co.,    The.    "C-S." 

KNIFE    SWITCHES 
Chase-Shawmut    Co. 
General     Electric    Co. 
Holabird-Reynolds    Elec.    Co 
Marshall    Elec.    Co..   "M-S." 
Perkins  Elec.  Switch  Mfg.  Co 
Std.   Elec.   Wks.,   "Barkelew" 
Western    Electric    Co. 
Westghse  Elec.  <£.  Mfg.  Co. 

PENDANT     SWITCHES 
General    Elec.    Co. 
Pass  &   Seymour. 
Perkins    Elec.    Sw.    Mfg.    Co. 

SWITCHBOARDS 

LIGHT   AND    POWER 
BOARDS 
Cutter   Co.,   The, 
Fairbanks,   Morse  &   Co. 
Ft.   Wayne   Elec.   Works. 
General    Electric   Co. 


TELEPHONE   EQUIPMENT 

Dean    Electric   Co. 
Electric    Appliance    Co. 
Electric   Goods    Mfg.    Co. 
Kellogg   Sw'b'd  &   Supply   Co 
Kierulff,     B.     F..     Jr.     &     Co. 

"Sterling." 
Western    Elec.    Co. 

TOOLS 

CONSTRUCTION     TOOLS 
Kierulff,  B.   F.,  Jr.  &  Co. 
Klein  &  Sons,  Mathias 

WIRE-CUTTING   PLIERS 
Marshall     Elec.     Co.,     "Econ 

imiy." 
Klein    &    Sons,    Mathias. 

TOWERS  (STEEL) 

Benicia     Iron    Works. 
Kierulff,     B.     F.     Jr.     &     Co.. 

"Tripartite." 
Pierson,    Roeding    &.    Co. 

TRANSFORMERS 

American     Transformer     Co 
"American." 

Duncan    Elec.    Mfg.    Co. 

Elec.    Appliance    Co.,    "Pa^k 
aid." 

Ft. Wayne  Elec  Wks,  "Wood.' 

General    Electric   Co. 

Std.    Elec.    Wks.,    "Moloney." 

Wagner     Electric     Mfg.     Co. 
"Wagner." 

Western    Elec.    Co.,    "Ameri- 
can." 

Westghse    Elec.    <£.    Mfg.    Co. 
"Westinghouse." 

TURBINES 

STEAM   TURBINES 

General    Elec.    Co.,    "Curtis.' 

Western   Elec.  Co.,  "Rateau." 

Westghse   Machine   Company. 

"  Wes  t  i  ngl  i  nuse-  Parsons." 

WATER     TURBINES 

Pelton      Water      Wheel      Co. 
"Pelton-Francis  " 

TELEGRAPH    INSTRUMENTS 

Western    Elec.   Co. 

WIRE 

ALUMINUM   WIRE 
Pierson.    Roedina   &   Co. 
ANNUNCIATOR    AND 
OFFICE    WIRE 
American    Electrical    Works. 
Belden    Manufacturing   Co. 
Electric   Appliance   Co.,   "An- 
sonia." 


Nat'l     Conduit    &    Cable    Co., 

"National." 
Phillips     Insulated     Wire    Co. 
Roeblings  Sons  Co.,   J.  A. 
Safety  Ins.  Wire  &  Cable  Co. 
Standard   Electrical   Works. 
Standard    Und.    Cable   Co. 
Western   Electric  Co. 

ARMORED    WIRE 
Sprague   Electric  Co.,  "Green- 

lield." 

Standard   Und.   Cable  Co. 

ASBESTOS-COVERED 
WIRE 

Belden    Manufacturing   Co. 
D.    &.    W.    Fuse    Co.,    "Delta- 

beston." 
Johns-Manville     Co.,     H.     W. 
Kierulff.    B.    F.,     Jr.     &     Co., 

"Heanv." 
Nat'l     Conduit   &    Cable   Co., 

"National." 
Safety  Ins.  Wire  &  Cable  Co. 
Western     Elec.     Co.,    "Delta- 

beston  " 

BARE   COPPER  WIRE 
American  Electrical  Works. 
Belden    Manufacturing   Co. 
Roeblings  Sons  Co.,  J.   A. 
Kierulff,  Jr.,  &  Co..   B.  F. 
Nat'l.  Conduit  &  Cable  Co. 
Phillips     Insulated    Wire    Co. 
Pierson,   Roeding  &   Co. 
Standard   Und.   Cable   Co. 

ENAMELED   WIRE 

Belden    Manufacturing   Co. 

General    Electric   Co. 

Nat'l.  Conduit  &  Cable  Co., 
"National." 

Western  Electric  Co.,  "Haw- 
thorne." 

IRON   WIRE 
American    Electrical    Works. 
Belden    Manufacturing   Co. 
Roeblings  Sons  Co., 


ng   Co 
J.   A. 


"I'ar- 


•Hab- 


MAGNET    WIRE 

American    Electrical    Works. 

3elden    Manufacturing   Co. 

D.  &.  W.  Fuse  Co.,  "Delta- 
beston." 

Electric  Appliance  Co.,  An- 
sonia."  _ 

Kellogg   Sw'b'd   &   Supply   Co. 

Kierulff.  Jr.,  &  Co..   B.   F. 

Nat'l.  Conduit  &  Cable  Co., 
"National." 

Roeblings  Sons  Co.,  J.  A. 

Standard  Und.  Cable  Co. 

Western  Electric  Co.,  "Haw- 
thorne." 

RUBBER-COVERED  WIRE 

American     Electrical     Works, 

"Americanite." 
Belden  Mfg.  Co. 
Electric  Appliance  Co. 

anite." 
General   Electric  Co. 
Habirshaw    Wire    Co., 

irshaw." 
Indiana    Rubber    &    Insulated 

Wire  Co.,    "Paranite. 
Kierulff,     B.     F.,    Jr.     &    Co. 

"National." 
Roeblings  Sons  Co.,  J.   A. 
National   Conduit  &  Cab  e  Co., 

"National." 
N      Y.     Insulated     Wire     Co., 

"Grimshaw."  "Raven  Core.^ 
Okonlte  Co.,  The.   "Okonlte. 
Phillips    Insulated    Wire    Co., 

Safety  Ins.  Wire  &  Cable  Co. 

Simplex  Elec.  Co.,  "Simplex. 
"Climax."  ,■«.._ 

Standard  Elec.  Works,  Sim- 
plex."   "Climax ." 

Std.  Und.  Cable  Co..  I  «R 
Top."    "Marsh,"    "Ster ting. 

Western    Electric   Co.,      Hab-   j 
irshaw,"  "Parac. 

WEATHERPROOF   WIRE 
American    Electrical    Works., 
Elec.    Appliance   Co..      O.   «•• 
General    Electric   Co. 
Kierulff.    Jr.,    &    Co..    B.    F., 

"Chicago." 
Nat'l.    Conduit    4    Cable    Co., 

"National."  .. 

Okonlte   Co..    The     "<;iann^0 
Phillips    Insulated    Wire    Co., 

"O.    K."  ,     . 

Roeblings  Sons  Co.,  J.  A. 
Simplex   Elec.  Co        T   f. 
Standard  Und.  Cable  Co. 
Western  Electric  Co.,     O.  K. 


R." 


Journal  of  Electricity 


POWER  AND  GAS 


Volume  XXII. 


Devoted  to  the  Conversion,  Transmission  and  Distribution  of  Energy 
SAN  FRANCISCO,   MARCH  6,    1909 


Nl'MBER    10 


TANGENTIAL  WATER  WHEEL  EFFICIENCIES. 


BY  GEORGE  J.    HENRY,   JR. 


It  is  not  the  writer's  intention  to  attempt  to  determine  the 
equation  for  the  so-called  true  hydraulic  curve,  or  to  exhibit  new 
and  improved  bucket  shapes  which  will  greatly  increase  the 
efficiency  of  a  water  wheel,  but  rather  to  discuss  some  of  the  well- 
known  shapes  of  buckets  and  particularly  the  ellipsoidal  as  com- 
pared with  the  general  form  of  the  Pelton  bucket. 

The  conclusions  arrived  at  are  not  theories  deduced  entirely 
on  paper,  but  are  the 
result  of  a  very  elab- 
orate series  of  exper- 
iments carried  out 
since  1899  in  the  spe- 
cial laboratory  of  the 
Pelton  Water  Wheel 
Company  with  a  view 
to  scientifically  and 
practically  determin- 
ing, beyond  a  doubt, 
the  relative  advan- 
tage of  different 
bucket  shapes.  The 
printed  information 
on  this  subject  here- 
tofore has  been  ex- 
tremely misleading,  to 
say  the  least,  and 
usually  the  result  of 
incomplete  theorizing 
within  very  narrow 
limits.  The  conclu- 
sions arrived  at  have 
usually  been  entirely 
different  from  those 
that  would  have  been 
obtained  had  the  the- 
orist taken  into  ac- 
count, instead  of  neg- 
lected, certain  factors 
of  extreme  impor- 
tance to  the  deduc- 
tions 

We  will  not  again 
parade  that  elusive 
ghost — "a  new  bucket 


5000  K.  W,   Pelton  Wheel  for  Electra   Plant,  Pacific  Gas  and  Electric  Corporation,  to 
Operate  Under  1400  ft.  head  at   1400  r.  p.m. 


shape" — that  is  conjured  up  by  every  suburbanite  with  a  "me- 
chanical turn  of  miii'l'  whe  has  wielded  a  garden  hose.  It  is 
our  intention,  howevci.  to  present  a  few  facts  for  your  worthy 
consideration,  and  particular!)  to  those  of  you  interested  in 
obtaining  the  best  results  from  watei    wheel  plants 

During  the  writer's  experience  in  the  design,  construction  and 


'Rt-'print.  by  request,  of  paper  road  at  Seventh  Annual  Convention  of  the 
Pacific  Coast  Electric  Transmission  Association  Inn'  16  17.  1903.  and  published 
in  The  Journal  of  Electricity.  Power  and  Gas.  of  September,  1903. 


operation  of  tangential  water  wheels  for  the  past  twelve  years, 
new  types  of  tangential  water  wheel  buckets  have  been  brought 
out  with  startling  rapidity;  every  rain  seems  to  bring  out  a  new 
crop— like  mushrooms.  Most  of  them  do  not  last  any  longer  than 
mushrooms.  Some  few,  due  to  liberal  advertising,  are  forced  be- 
fore the  public,  but  usually  die  a  natural  death  after  a  short  time, 
as  much  because  of  poor  engineering  or   financial   disability,   as 

weakness  in  bucket 
design.  xne  average 
inventor  tails  to  con- 
sider  the  work  of 
those  who  have  gone 
before,  r.nd  suffers 
from  the  belief  that  it 
the  patent  office  will 
grant  a  patent  there 
must  lie  superior  re- 
sults obtainable.  Or. 
rather  than  giving 
actual  results,  such  a? 
Prony  brake  meas- 
urements on  carefully 
designed  wheels  for 
comparison,  he  will 
state  that  it  will  "re- 
verse a  Pelton"  when 
put  on  the  same  shaft, 
etc..  all  of  which 
means  nothing  as  far 
as  relative  efficiency 
goes 

Another  frequent 
fallacy  is  tint  to  get 
maximum  efficiency 
it  i-_  only  necessary  to 
in1  o  |de  .:  ii  u  c  k  c  t 
w  h  l  c  h  will  receive 
one  blow  at  each  rev- 
olution, usually  at  tin 
instant  of  entering 
the  stream. 

To  obtain  the  best 
efficiencies  it  is  neces- 
sary to  have  the  prop- 
wheels  and  buckets, 
wheel  case,  wheel  pit  and  tail-race,  and  all  of  these  parts  must 
be  properly  designed  for  the  particular  conditions  under  which 
iln  \  are  to  operate,  and  all  will  vary  with  the  head  or  pressure — 
the  water  quantity  and  the  revolutions  which  the  wheel  is  to 
make.  Many  a  water  wheel  bucket  has  been  overworked  for 
\  cars,  and  then  charged  up  with  losses  that  occur  because  of  its 
being    improperly    worn,    due   to   this   overwork.      Again,   buckets 


pipe    line,    g 


gate    valves,    nozzles,    water 
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ire  frequently  charged  up  with  ill  kinds  of  losses  which  ;iiv 
reallj  due  to  som  thing  Eoi  which  the  bucket  is  not  responsible. 
Pressure  or  wheel  diameter,  or  speed  on  a  given  wheel,  cannot 
iried  radically  without  materially  altering  the  efficiency. 
Many  hydraulic  plants  are  in  operation  and  developing  not  over 
65  per  cent  between  the  flume  and  water  wheel  shaft  where  the 
bucket  itself  is  capable  of  developing  90  per  cent.,  and  when  a 
very  inexpensive  change  could  be  made  which  would  increase  the 
gross  efficiency  very  materially  and  cause  a  yreat  saving  in  the 
water  bills. 

On    the   other   hand,   there    are    probably    more    errors    made 

hi  buckets  than  in  any  othei   one  element  of  a  tangential  water 

1   plant       I  lu-  writer  knows  of  but  one  inventor,   Mr    I..   A. 

Pelton.  w!io  has  based  all  of  his  work  on  tangential  wheels  on 

actual   practical    n    nit-   obtained   through   laborious   experimental 

Ml  other  shapes,  as  far  as  w  ■  know,  are  the  result  ol    ■ 

iy,  or,  usually,  .\n  unhappy  thought,  and  it  i-  curious  to  note 
a   \  'i!  unci    are  the  shapes  and  arguments  put   forth  to  sup- 
port each  type  as  it  is  introduced. 

The   Cazin   bucket    is  built   up   on    the   entering    lip   and   cut 
away  on  the  sides,   which  are  made   rectangular,  and   Mr.   I 
issued  quite  a  mathematical  treatise,  in  the  form  of  a  trade  cal  i 

ii  .  to  pre      the  value  of  his  type  i  f  bucket. 

The  ellipsoidal  type  of  bucket  i-  cut  out  in  from  like  the 
Dodd,  and  i-  supposed  to  contain  smooth  interior  cavity  surfaces. 
lie  IDe  Reamer  has  a  number  of  interior  ridges  or  walls 
to  eru'de  the  water  in  fixed  lines  along  the  surface  of  the  bi 
cavities.  In  the  ellipsoidal,  before  mentioned,  great  stress  is  laid 
on  the  smooth  interior  surfaces  front  which  1  or  2  per  ccnl  i 
supposedly  gained,  and  then  the  front  i-  largely  cui  away,  result- 
ing in  a  loss  usually  much  more  than  is  gained  bj  the  smooth 
surface. 

Some   inventors   insist    that    buckets    should   di  From 

the  top  or  edge  nearest  the   vh  :el  center,  such  as  the  Risdon  and 
Mug.     Others,  again,  that  the  discharge  should  be  from  the  front 
and  side   furthest  from  the  center,  and  -till  others,  that  this  di? 
charge  should  be  from  the  -ides,  a-  in  the  Cazin,   Berry  Blue  and 
Pelton.    'I  hi-  latter  class  i-  by  far  the  more  numerous. 

In  actual  practice,  i  icrt  bvicket,  of  course,  dischargi 
extent  on  all  three  sides  of  the  cavity,  but  the  maximum  dis 
charge  may  be  distorted  to  any  particular  point  by  changing  the 
interior  surface  ot  the  bucket  cavity.  Some  inventors  insist  on 
periphery.  In  fact,  the  whole  question  of  bucket  design  seems  to 
be  largely  a  matter  of  guess  work,  usually  based  on  assumptions 
entirely  at  variance  with  facts,  and  therefore  leading  to  wrong 
ci  inclusions. 

An    inspection   of   the    stream   diagrams,    made    from   actual 
experiments,    will   make    ihi-   question   of   stream    path    over   the 

surface    of    the    different    bucket    shapes    better    under-1 1       1< 

should  be  borne  in  mind  that  the  bucket  i-  doing  work  throughout 
its  entire  path,  within  the  stre;  ind  we  therefore  give  the 

line-  taken  bv  the  water  in  three  different  positions  of  the  bucket 
Mr-:,  at  the  mi  i  ii  cond,  at  the  point  of  develop- 

ing maximum  power;  and  thin',  in  it-  final  position  before  leav- 
ing the  stream.  In  these  diagrams  the  ame  relative  bucket  ,<n<\ 
wheel  and  stream  dimensions  are  maintained  for  each,  form,  so 
that"  comparisons  may  be  more  readily  made 

With  these  diagrams  before   us,  let   us  bear  in  mind  that  to 
obtain  the  best  possible  bucket  efficiency  it  is  necessary  that  the 
water  jet   be  taken   up   on   the   bucket   surface   and   brought    to   a 
near  rest  as  possible  with  the  least  loss  of  energy.     This  loss  will 
then  be  made  up  ot : 

1.     The  discharge  velocity   with   which   the  water  leaves   the 
bucket   with    respect   to   a   point    fixed    in    -pace       Mote   that   this 
ill  vary  with  every  position  of  the  discharge  a-  bucket 
mo\ 

-'.     Air  a  ad  surface  friction  inside  the  bucket. 

in  tlu-  bucket. 
^      ^  triatii  n    in    tin-    stream    form,    producing    erratic    con- 
ditions of  impact  and  flow  on  the  bucket  surface. 


5.  That  occasioned  by  the  stream  being  displaced  by  the 
entering  huckel 

6.  Fddy  currents   in   the  buckets. 

7.  Water  which  docs  not  give  up  all  its  energy  to  the 
bucket    (a   special   case  of  the   lirst   condition   mentioned   above). 

The     following    methods    of    correcting    these    losses     suggi    ' 

ih  mseh e- : 

1.  If  the  water  moves  in  a  curved  path  on  the  bucket  -in- 
lace,  being  taken  up  op  a  surface  as  nearly  tangent  to  the  enter- 
ing jet  as  possible,  and  is  turned  through  a  curve  of  as  nearly 
180  degrees  a-  possible,  -till  allowing  the  discharge  to  clear  the 
back  of  the  next  bucket,  and  the  discharge  is  at  the  same  distance 
from  the  wheel  center  .at  all  times,  the  lirst  loss  will  be  kept 
down  to  a  minimum. 

2.  If  tie-  water  moves  in  a  smooth  curved  path  at  till  time-. 
,  -  -how  n  in  die  Pelton  bucket  diagram  I  Photo  A)  and  the  stream 
form    l-    retained,    spreading    on;    gradually    and    encountering    no 

barn  corners  or  angles,  and  the  discharge  is  thin  and  fan-like 
on  the  -ides,  and  the  least  number  of  buckets  Used,  then  the 
air  and   -m  face  friction  will  be  a  minimum. 
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Photo    A.      DlagTam    of    l)i*eh«rKe    From     l*elton     Bucket.      Note 
Thin  Fnn-I.ike  Discharge  ut  Ii. 

3.  The  imprisoned  water  will  cause  very  little  loss  if  the 
bucket  -urtaces  are  smooth  and  so  shaped  on  the  back  and  front 
that  the  water,  after  expending,  its  energy,  will  freely  leave  the 
wheel. 

4.  Variations  in  stream  form  producing  erratic  conditions 
ol  impact  and  flow  will  be  avoided  by  carefully  following  the 
angle  ol   the  front  and  the  curvature  of  the  cavity  surfaces. 

5.  The  shape  of  the  cutting  edge  and  the  dividing  knife, 
and  their  relative  ingles  to  the  stream,  are  the  principal  causes 
of  the  loss  occasioned  by  the  displaced  stream. 

There  are  still  other  losses  which  should  form  an  important 
consideration  in  wheel  design,  but  which  are  not  directly  affected 
by  the  bucket  shapes.     These  are : 

8.  Journal  friction. 

9.  Windage  due  to  the  wheel  acting  as  a  centrifugal  blower. 

10.  The  losses  in  the  nozzles,  gate  valves  and  pipe  lines. 
Every    water    wheel    plant    has    all    of    these    losses    to    a 

greater  or  less  extent,  and  it  is  obvious  that  when  80  per  cent. 
is  then  obtained  from  an  operating  wheel,  the  improvement  of 
any  one  of  these,  or,  for  that  matter,  the  entire  elimination  of 
any  single  loss,  if  this  were  possible,  would  not.  to  any  great 
extent,  improve  any  wheel's  gross  efficiency.  The  writer  has  a 
number  of  times  obtained  as  high  as  90  per  cent,  efficiency  in 
'laboratory  test  on  buckets  only. 
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Let  us  give  sonic  attention  to  the  above  detailed  losses,  and 
endeavor,  as  far  as  possible,  to  determine  those  points,  the  careful 
calculation  ot  which  will  obtain  for  us  the  best  possible  tan- 
gential  water  wheel   bucket. 

1.  Given  a  certain  stream  of  water  at  a  given  spouting 
velocity,  it  is  advisable  that  this  be  taken  upon  the  bucket  sur- 
faces of  just  enough  buckets  to  catch  every  particle  of  water  on 
the  dividing  wedges  and  turn  it  all  on  the  curved  surfaces,  ami 
discharge  it  at  just  enough  velocity  (and  entirely  in  a  direction 
at  right  angles  to  the  entering  stream  axis)  to  clear  the  next 
following  bucket.  This  resulting  velocity  will  be  the  tangent  of 
the  discharge  angle,  multiplied  by  bucket  velocity. 

2.  The'  air  and  surface  friction  must  lie  maintained  as 
small  as  possible  by  the  use  of  a  nozzle  which  will  give  a  per- 
fectly circular  and  solid  stream.  The  bucket  surface  and  cutting 
edges  must  be  oi  a  shape  which,  with  a  minimum  wetted  surface, 
will  allow  the  stream,  without  crowding  at  any  point,  to  spread 
out  in  a  thin  fan-like  discharge  mi  each  side.  Tile  surface  must 
be  such  that  the  water  will  not  adhere,  and  as  smooth  as  possible. 

Th'  surface  may  be  ground  and  polished,  or  better,  ground 
and  well  painted  with  a  special  compound.  If  all  of  these  points 
are  carefully  studied  out  and  the  front  oi  the  bucket  properly 
shaped  and  not  cut  away  too  low,  the  imprisoned  water  will  not 
cause   any   appreciable   loss. 

The  windage  will  also  he  a  minimum  if  the  number  and  Mir- 
lace  of  the  buckets  is  a  minimum. 

Ihe  above  losses  and  considerations  for  her  prevention 
are  all  of  such  a  nature,  and  so  entirely  interdependent,  that  their 
quantitative  value  cannot  be  predetermined  except  in  a  general 
way.  In  designing  a  water  wheel,  however,  it  is  certain  that 
the  exercise  of  the  most  careful  judgment  is  necessary  in  the 
laying  out  of  the  surfaces,  so  that  all  the  losses,  or  at  least  their 
sum.  or  total  bucket  loss,  will  he  kept  down.  "1  bus.  if  loo 
much  bucket  surface  be  allowed,  we  increase  both  surface  fric- 
tion and  windage  for  a  given  output,  and  if  we  attempt  to 
cut   these   down   by    reducing    the   surface,   we   crowd   the   stream. 


Photo  IS.  Diagram  Showing  the  Effect  of  Overcrowding  a 
Water  Wheel  Bucket  Reuniting  in  I  neyen  Mechanical 
Erosion  Catting  on'   the  Corners  Rapidly. 

so  that  eddy  currents  will  occur  ami  the  stream  will  not  prop- 
erly discharge   from  the  bucket   side,  as   shown   in   Photo   B. 

It  will  now  he  seen  that  it  is  absolutely  impossible  to  get 
equally  as  good  results  from  a  certain  shape  of  bucKei,  under 
all  conditions  of  wheel  and  stream  diameter  and  water  pressure, 
but  that  to  get  the  best  efficiency,  a  bucket  must  be  designed  Ii  i 
each  set  id  conditions. 

When    an    investigator    says,    "Suppose    no    frictional    resist- 


ances exist  in  the  bucket,  ami  let  the  stream  lie  prevented  from 
spreading  laterally — also  neglect  losses  due  to  impacts,  loss  of 
bead  in  the  :.oz/le  journal  friction  and  resistance  of  the  air" — 
however  interesting  i  conclusion  he  may  come  to  mathemati- 
cally, the  result  to  the  purchaser  or  the  builder  is  not  only  en 
lirely  useless,  but  frequently  misleading  to  a  dangerous  degree. 

By  carelessly  omitting  some  of  the  above  considerations 
many  makers  who  have  obtained  very  good  results  on  some  one 
wheel,   fail   to   secure   even   a   reasonable   efficiency    from   others. 


FflONT  v,c.. 
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Photo  C.  Diagram  Showing  l*:itli  of  Water  in  an  Ellipsoidal 
Bucket  in  ita  Different  Positions.  Note  Point  of  Disturb- 
ance at  A,  Flat  Impact  nml  Division  in  Two  Planes  tit  C, 
Nodes  of  Dischurge  11.  Leakage  of  Pressure   Water  E. 

built  on  similar  lines,  but  for  working  under  different  conditions. 

The  writer  believes  'hat  there  is  no  such  thing  as  a  bucket 
shape,  which,  b)  simply  enlarging  or  reducing,  ma\  he  adapted 
ti '  any  set  of  conditions. 

Some  of  the  familiar  bucket  types  are  grossly  deficient  m 
the  most  elementary  requirements  for  efficiency  and  best  prac- 
tical   results. 

All  bucket  shapes  may  he  divided  into  two  classes,  in  the 
first  of  which  we  have  a  variation  in  the  shape  of  the  cups  on 
each  side  of  the  dividing  wedge,  and  the  second  in  which  we 
vary  the  front  wall  or  entering  lip.  Let  us  give  some  attention 
to  these  two  points. 

In  the  first  place,  no  stream  of  water  can  divide  on  the 
central  wedge  Mid  gradually  spread  out,  if  the  surface  of  the 
bucket  is  concave  with  a  deepest  point  (See'  Photo  C),  as  there 
wdli  be  a  tendency  tor  all  the  lines  of  flow  to  cross  on  this  point 
.I.  and  then  spread  out  again  after  passing  over  it.  This  cross- 
ing or  "impact  accumulation"  and  the  consequent  eddy  currents 
at  the  deepest  point  cause  more  rapid  wear  here  than  elsewhere, 
as  also  a  considerable  reduction  in  efficiency.  The  water  again 
preads  out,  after  crossing  (he  deepest  point,  but  before  leaving 
the  side  of  the  buckel  the  curvature  of  the  walls  tends  to  pro- 
duce a  second  node,  as  shown  at  6.  It  is  the  writer's  belief 
that  there  should  he  no  single  deepest  point  in  a  water  wheel 
bucket,  but  rather  that  ihe  flowing  stream,  after  impact  on  the 
dividing  wedge,  should  follow,  practically,  a  cylindrical  surface, 
so  that  the  stream  may  spread  out  in  a  fan  like  shape  at  dis- 
charge, as  shown  in   Photo  A. 

In  reference  to  the  front  of  the  bucket,  this  should  be  neither 
too  high  nor  too  low.     If  the  front  be  too  high,  as  in  the  Cazin, 
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then  n  must  be  set  at  such  an  angli  ol  entrj  to  avoid  disturbing 
the  stream,  that  th  i  will  be  eddy  currents  set  up;  if  too  low, 
all  tlic  water  will  not  be  caught  without  a  great  increase  in 
bucket  surface.  Under  no  circumstances  should  the  entire  front 
be  left  out  a«  in  the  Hern  and  Doble  as  used  at  Blue  Lakes. 

Some  wheel  builders  state  that  if  the  bucket  has  any  front 
in  line  with  the  stream,  this  "slaos"  or  "pushes"  a  portion  of  the 
stream  out  ol  the  way  and  accordingly  reduces  the  efficiency  by 
this  amount  of  lost  stream  This  is  not  the  case  by  any  means, 
as  far  as  the  design  of   Pelton  bucket   i  ned,  1  mt  on  the 

contrary,  the  stream  enters  perfectlj  and  entirely  without  dis- 
turbance. In  a  bucket  with  a  Front  wall  and  properlj  de 
throughout,  the  solidity  of  the  stream  i-  not  interfered  with, 
even  t>  the  slightest  extent,  until  impact  commences  on  the 
central  interior  dividing  knife.  Ml  buckets  which  show  wear 
and  have  been  properly  set  and  operated  confirm  this,  as  no  wear 
occurs  on  the  exterior  of  the  front  wall.  The  bucket  here  illus- 
trated, although  worn  out  on  the  inside,  is  clean  on  the  front 
wall  and  back.     See  Photi  i  1 1 

Another  fallacy  shared  in  by  many  engineers  i-  the  mis  state- 
ment that  a  bucket  without  a  front  wall  cuts  the  stream  in  hut 
fine   place.      Nothing    could    be    further    from   the   truth      Every 


Fic,a 


E  LLit'&oinaL    Quckh 


PATH    ■•■   STKCAM  IRG.E 


PeI.ton    Bui  -  [  r 


Cc  Plan  \  \v\\  of  Buckets  Showing  the  Thin  Discbarge  Occurring 
From   the  Pelton  anil   Smooth    Flow    in   the   Cavities. 

bucket  with  a  dividing  wedge,   splits   the    stream   in   two   pi 

One  of  these  being  the  plane  of  rotation  through  the  central 
wedge,  and  the  other  containing  the  boundary  line  of  the  bucket 
and  parallel  with  the  wheel  axis,  that  is  by  the  front  of  the 
bucket  whether  high  or  low.  The  stream  is  thus  divided  into 
three  parts  at  the  intersection  of  the  two  planes,  as  shown  in 
Photo   Cc   and    Photo    E.    illustrating   the   ellipsoidal    bucket. 

Any  bucket  having  a  central  dividing  wedge  divides  the 
stream  into  two  planes,  whether  the  bucket  has  a  front  wall  or 
not.  There  are  no  exceptions  to  this  rule,  and  by  the  very  nature 
of  thing-  it  is  impossible  for  a  bucket  to  enter  the  stream  with- 
out cutting  the  stream  with  the  front  or  bottom  surface  parallel 
with  tin  shaft.  This  double  plane  division  occurs  in  the  buckets 
of  the  Pelton.  Risdon,  Do. Id.  Hug,  DeReymer,  Ellipsoidal  and 
Berry,  ami  the  more  nearly  the  stream  (in  both  divisions)  is 
taken  tip  in  the  line  of  flow,  the  better  the  efficiency  that  will  be 

With  buckets  of  the  Berry  and  Ellipsoidal  types,  a  large  per- 
ring  each  bucket  strikes  a  comparatively 
a  of  the  bucket.     See   Photo  Cc.     If  we  bear  in  mind 
that   the  efficiency  ot  a  fiat  surface  running  under  the  same  con- 
ditions  is  theoretically   only  fifty  per  cent,  and  practically   much 


less,  than  when  received  on  the  wedge,  we  readily  see  that  this 
loss,  due  to  part  of  the  stream  striking  on  a  fiat  surface  drags 
down  the  efficiency  that  would  be  obtained  if  the  bucket  were 
provided   with  a   curved   front   surface  or  entering  lip. 

In  regard  to  the  division  of  the  water  jet  in  two  planes 
Consider  for  a  moment  any  bucket  in  a  position  where  the 
stream  is  partly  entering  it  and  the  remaining  portion  of  the 
Stream  passing  on  to  the  bucket  next  ahead;  then  that  portion 
which  enters  the  first  bucket,  ha-  been  divided  by  one  plane, 
namely — that  passing  through  the  bucket  front  line — and  again 
in  the  bucket  division  has  occurred  on  the  central  wedge  or  it  is 
•  Uarly  split  into  three  parts  by  two  planes.  I  he  accompanying 
Photo  I'  i-  of  an  ellipsoidal  bucket  in  which  the  patentee  claims 
this  doe-  not  occur  .and  where  the  three  sections  In  two  planes 
are  clearly  shown.     (See.  also,   Photo   EE.) 

Wi    do  n, ,i   -cc  how   anything  would  be  gained  in  the  way 

of    efficiency,    if    the    division    into    three    parts    could    he    avoided. 

has  been  erroneously  claimed  by  tin  inventor  of  the  ellip- 
soidal bucket  The  cntn  of  the  bucket  front  line  into  the  stream, 
if  properly  made,  can  be  the  cause  of  but  an  infinitesimal  amount 
ot  power  loss,  if  any,  which  we  are  by  no  means  prepared  to 
admit.  In  fact,  a  bucket,  to  give  anywhere  near  a  proper  effi- 
ciency, in  addition  to  thi  ven  above,  must  have  a  con- 
siderable   front    wall,    Otherwise,    after    impact    ha-    occurred    on 


i\ 

Si. 

Do                   W 

\  WrJk 

Photo  I).  Pelton  Bucket  Showing  Absence  ol'  Wear  on  the  Back 
and  Front  Wall  Although  Bucket  is  Worn  Through  Due 
to   i  «.n-    Continued   I  se  With  Too   Large  a  Stream, 

the  bucket  surface,  the  jet  will  spread,  and  a  large  percentage 
of  it  find  its  way  out.  without  having  given  up  more  than  a  small 
part  of  its  velocity,  and  therefore  its  energy.  This  is  not  only 
-o  during  entry,  but  during  the  entire  passage  of  the  water 
through  the  stream,  and.  as  paradoxical  as  it  may  seem,  it  is  a 
fact,  that  a  greater  disturbance  in  the  stream,  as  far  as  those 
conditions  which  should  be  maintained  for  maximum  efficiency 
are  concerned,  is  caused  by  cutting  down  the  height  of  the  front 
wall  below  the  sphuing  wedge  than  by  leaving  it  well  up.  This 
is  not  a  theory  nor  mathematical  deduction,  but  a  readily  dem- 
onstrable fact  which  any  interested  parties  may -very  easily  prove. 

There  i-  another  branch  of  this  subject  which  is  of  consid- 
erable interest,  and  one.  if  carefully  studied,  that  leads  us  to 
very  important  conclusions,  viz.,  the  erosion  or  bucket  wear 
which  occurs  in  every  plant  to  a  greater  or  less  extent.  As 
stated  before,  the  course  followed  by  a  stream  of  water,  after 
impact  on  a  Pelton  bucket,  is  such  as  to  give  a  discharge  almost 
entirely  from  the  side  of  the  bucket.  This  is  shown  diagramat- 
ically  in  Photo  A.  and  also  experimentally  in  Photos  E  and  G. 

In  this  latter  photo  we  have  a  stationary  Pelton  bucket  re- 
ceiving the  correct  size  stream  and  discharging  it  from  the  sides. 
The  course  taken  by  the  discharge  will  be  slightly  different  as 
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'liulu  1^.      Ellipsoidal    Bucket    Showing   (lit-  Stream   Division   in   iiui    Planes    and    tre    "Xodes"    in     uu     Discharge    Water    i  <k<- 
String  in   Vibration   Instead   ol  a  Thin  Pan-Like  Discharge.    Compare  Photos  ('.  G.  II.  T. 


the  wliful  rotates,  l>ut  the  discharge  will  always  be  parallel  with 
the  entering  jet,  as  illustrated  in  Photo  11.  If  these  statements 
arc  correct,  we  would  find 'in  properly  designed  and  installed 
Pclton  plants,  where  all  the  adjustments  and  si/es  of  streams 
used  were  correct,  that  the  buckets  would  wear  evenly,  at  least 
for  a  considerable  time,  until  the  slight  pits,  which  almost  in- 
variably occur,  would  start  local  action,  resulting  in  considerable 
wear  spreading  around  these  pits. 

It  is  a  fact  worthy  of  notice,  although  I  think  not  mentioned 
in  the  discussion  on  "erosion"  at  last  year's  proceedings,  that 
erosion  met  with  in  hydraulic  practice  is  usually  of  two  kinds. 
First,  we  have  that  due  to  the  impact  of  cutting  particles,  which 
acts  exactly  as  a  sand  blast— the  sharp  corners  of  the  quartz 
sand  particles  cutting  away  the  material  of  the  bucket  surface. 
A  bucket  eroded  by  this  process  is  .shown  in  Photo  P.  Secondly, 
we  have  a  chemical  erosion  or  corrosion,  occasioned,  I  believe, 
by  the  escape  ol   imprisoned  air  or  air  or  other  gas  in   solution, 


which  released  suddenly  under  high  pressure  may  carrj  with  it 
a  certain  amount  of  nascent  oxygen,  which  mi  the  clean  metal 
surface  would  promote  rapid  oxidation.  It  usually  starts  at 
any  imperceptible  inequality  in  the  castings,  such  as  infinitesimal 
1  >!•  •  w  h'le,.  The  water  moving  over  the  surface  and  jumping 
across  the  blow  hole  i  later  releases  the  oxygen  of  the  air,  pos- 
sibly more  readily  than  the  nitrogen  This  gives  us  a  small 
pocket,  or  blow  hole,  having  clean  surfaces  from  the  water  fric- 
tion, tilled  largely  with  oxygen  gas.  Ih,  owgen  combines  with 
the  clean  metal,  forming  an  oxide  coating,  which  is  cleaned  off 
by  the  water  friction,  which  will  invariably  occur  at  the  slightest 
change  in  position  of  bucket,  The  result  is  that  the  oxidizing 
process  is  repeated — the  hole  rapidlj   growing  larger. 

We  would  expect,  if  the  above  theory  of  chemical  erosion 
is  correct,  to  laid  tie  oxidized  pits,  as  they  become  larger,  in- 
creasing more  rapidly  in  the  direction  of  the  bucket  wedge,  or 
creeping     towards     the     direction     from     which     the     stream     ap- 


I'lioto  (■.      I'.lion  Bucket  Showing   Parallel    Discharge    Prom    Iliu-ket    side? 
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rather  than  froin  it,  a?  th  i  would  naturally  be 

the    mt    from    i\  hich    tin     stream    ap- 
ches.      Such    seems    to   be    actuallj    the    fact    where    wi 
obtain  an  exampli    ■  f  chtmical  erosion  independent  of  mechanical 
erosion. 

Photo  .1   shows  you  a   huci    i   taken    from  one  of  the  wheels 
i  the  Santa    \n  n  of  '1  he   Edison   Electric  '  alter 


I'holo  BE.  Ellipsoidal  Bucked  Showing  the  Twisi  in  the  l>is- 
i-liiirue  :in<l  Ihe  Leakage  of  Pressure  Water  Through  ili«" 
Front  Bven  Though  Stream  Has  First  Fully  Bntered  the 
Bucket     Cavities. 


about   L'A  ent\  -se\  en  i  driv- 

ing a   750-kiIowal    |    neratot    Fi  ingle   stream   under   about 

700  feet  head.     Here   you  will   find  the  oxidized  pits  above  men- 
tioned,   which  he    color    of    gun    metal— the    oxidized 


I'hoto  F.  Tangential  Water  Wheel  Fitted  Willi  Pelton  Buckets 
Showing  the  Discharge  :it  Vlmosl  Zero  Velocity  (tlie  lmli- 
vidun]  slow  Moving  Drops  «>i  Discharging  Wuter  \re  Ob- 
servable) anil  That  the  Shape  of  the  Jet  Is  Maintained 
I  niil  Impact  in  tlie  Center  of  ih<'  hm-ki-i  Where  tlie  En- 
tire Energj  I-  Removed  From  tin-  Water  b3  the  Bucket 
Resulting    in    Maximum    Efficiency. 


depre;  clearh    outlined   from   the   smooth   steel 

low         I  i   ilu.   erosion  of  these  pits 
due   l  nts,   the   o  would   be    re- 

d      b\      such        ..•-Mil        VI  ii  r,    if    mechanical    en 

r  tlii     pitli  .1    surface   i  il    nn  >st    of  our   water   w  h 


A.tv.1    Am«i«    •>     p. ,,•.,.,  ,,  |. 

S../  .  >y~i..i  a   t  y^T/3      r..    tll_,„„>„ 


Photo  II.  Diagram  Showing  the  Path  of  Discharge  From  Hit* 
Ellipsoidal  Bucket  (Figure  8)  anil  Front  the  IV I  ton 
Bucket    (  Figu  re    !►  t. 


i  1.  Diagram  of  <  'hem  lea  I  ami  Mechanical  Erosion  Orig- 
inating at  Points  F  ami  G  Respectively  ami  in  the  Nozzle 
'lip  whit-):  1m  a  Scale  Drawing  From  a  Tip  Erorii'il  in 
Ait  n  a  I    Opera  lion — 4  'heinieal    Erosion    Originating    at    A. 


■oto  J.  Cast  Steel  Pelton  Bucket  From  the  Ellison  Electric 
<  ompany's  Santa  Ana  Station  Showing  the  Even  \\  ear 
When  the  Proper  Size  Stream  Is  Used;  Showing  \lsn  the 
Chemical  Erosion  and  Oxidized  Pits  in  the  Steel  Surface. 
The  Original  Paint  Is  Still  Observable  on  the  Harks  and 
Edges   of    tli€'    Bucket    After    Several    Years'    Ise- 
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»hoto  K.  A  Bucket  From  Our  of  the  Early  Blue 
Lateen  Wheels  Showing  tin*  Impact  on  tin* 
t  no  Surface  and  the  Chemical  Erosion  on 
tlic   Inside. 


we  would  find  the  dividing  Unite,  or  splitter,  the  most  heavily 
worn  part  I  his,  however,  is  not  the  cast,'  in  most  instances. 
Hie  pitting  usuallj  occurring  in  the  bottom  and  vide-  of  the 
cavities.  It  will  he  readih  seen  ili.it.  after  these  pits  grow  large 
enough  to  alter  the  course  of  the  water,  they  will  completely 
change  the  path  of  the  jet  in  the  bucket  cavities,  and  we  will 
then  have  all  sorts  and  kinds  of  erratic  shapes,  which  shape-  are- 
ill  no  way  governed  bj  the  original  curves  of  the  buckets.  We 
thus  find  on  the  same  wheel  buckets  worn  through  in  entirely 
different  spots,  bearing  absolutely  no  similarity  to  each  other. 
although  they  all  started  out  under  exactly   equal  conditions. 


Photo  I..      \   Water  Jet  Prom  a  Standard  Pelton  Tip. 

The  srrlall  bronze  Doble  bucket  with  the  open  front,  origi 
nally  used  in  the  Blue  Lake-  plant.  Photo  K.  clearly  shows  the 
beginning  of  this  pitting  process  and  also  the  direction  of  the 
water  How  over  the  bucket  surface.  This  direction  of  flow  also 
shows  the  impact,  on  a  comparatively  flat  surface,  in  open  front 
buckets  of  this  type,  as  mentioned  before,  unless  built  with  a 
front  wall, 

In     water    jets    carrying    imprisoned    air,    or    air    or    yas     m 
solution,  due  to  the  high  pressure,  we  would  expect   to   find,  on 


relieving  this  pressure,  a  gas  discharge  from  the  outside  of  the 
stream.  Photo  L  shows  you  a  stream  under  fifty-foot  head, 
carrying  air  in  solution.  The  stream  at  the  instant  of  leaving 
the  tip  is  perfectly  clear:  an  instant  later,  or  about  two  diameters 
from  point  of  issue,  we  find  a  slight  enlargement  of  the  stream, 
which  the  writer  believes  to  he  due  to  the  imprisoned  gas  freeing 
itself  on  'he  relief  <d'  pressure  kin-  disengaging  process  con 
tinues  in  this  instance  for  about  Fifteen  stream  diameters,  after 
vhich  the  stream  begins  to  again  clear  up,  although  at  110  poill 
is  it;  rigidity  or   shape  interfered   with. 

Photo   M   shows  vou  another  example,  and   under  such   radi- 
cally   different    condition-    a-    to    lead    me    to    the    belief    that    tili- 


I'lioto  M,  A  Stream  of  Water  From  a  Pelton  Needle  Noz/.lo 
Under  l!t-:i  Feel  Head  ;ii  the  Station  of  the  Edison  Elec- 
tric Company,  Los  AngeleM)  Developing  stl.2  l»t*r  Cent. 
Efficiency, 


condition  cnI-i-  throughout  the  entire  field  of  hydraulic  practice 
You  see  here  a  jet  from  a  Pelton  needle  nozzle  undei  a  pres- 
sure in  excess  of  1900  feet  head  at  the  plant  of  flu  Edison 
Electric  Company  in  Southern  California.  Ihe  jet  is  ..l  a  .-.  • 
suitable  for  developing  an  overload  on  a  750-kilowat  generator, 
and  the  fog  or  "water  dust"  immediatel)  surrounding  the  jet 
-hows  clearly  the  disengagement  of  imprisoned  gas.  I  his  is  best 
observable  a;  from  one  to  ten  diameters  from  the  tip.  and  is 
undoubtedly  a  condition  that  exists  on  the  buckel  surface,  as 
well  as  immediately  surrounding  the  jet  at  point  of  issuance. 

Photos  N  and  O  illustrate  a  needle  nozzle  under  compara- 
tively low  pressure,  and  the  water  dust  is  he-re  also  observable 
at  from  five  to  twenty  stream  diameters  distant  from  the  tip  In 
each  of  these  case-  the  stream  is  in  particularly  good  focus,  and 
ihe   water  dust  was  more  cleariv  observable  in  the  investigal 


•lio(o  \.      \   Stream  of  Water    From   n   IVIton    \ccHle  :\< 
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V    Stream   of    Water   l-'r a  ivtton   \«*«*«lle  Noszle. 


accordance  with  the  laws  of  least  resistance,  the  oxygen  or  other 
gas  would  l)f  released  in  exactl)  the  sarne  way  -causing  the 
pitting  surfaces  inside  of  the  nozz'e  tip. 

!  believe  this  to  be  the  correct  explanation  of  chemical  coi 
rosion,  and  think  that  in  mosl  case?  in  practice  we  have  a  com- 
bination of  chemical  and  mechanical  erosion. 

Pamt  acts  exactly  as  i  sheet  oi  paper  or  rubber  cushion 
protecting  a  piece  of  glass  under  a  sand  blast — the  paper  <>r  rub- 
bei  not  in  any  way  being  damaged  by  the  impact  of  the  particles 
cf  sand,  but  where  cut  away  so  that  the  glass  i^  exposed  to  the 
rutting  grains,  the  hard  '-mini  of  the  gla~s  it  ol  t""l  steel 
will  be  very  rapnlh  cut.  I'\  hi  ldirg  your  finger  under  the  wheel 
blast,  the  finger  nail  is  rapidly  cut  away,  although  the  sand  m 
mi  impression  on  the  softer  ^k : n  surrounding  it  The  observation 
nf  this  fact  led  tin1  Pclton  companj   yeai     ag adopt  a  special 


'clton     llnekel     mi     Wltirli     Ha*     Been 
eaui   of   Very   Grittj    Water,   a   Com- 


Photo    I".      Early    Type    of 
I'seil    Ttio    l.nrsi'   a    * 

bination  of  Mechanical  ami  Chemical  Erosion  anil  Ex 
ceK.sive  Wear  in  (lie  Corners  line  lo  flie  Overcrowding 
With  the  Large  Stream  as  Shown  in  Photo  D.  Note  the 
F.lltire  .\h*t-m-e  ul  U  -nr  nit  tlte  Front  Wall,  Showing  It 
Does    Not    Interfere    With    the    Water   .let. 


rule    in    regard    t"    painting    it-    buckets — the    paint    proving    the 
best  possible  prot   cti  >n       In    fad    in   regular  operating  plant'-,  if 

the  buckets  are  nf  g i  design  and  are   kept  thoroughly   painted, 

mh  \    will  last  an  indefinite  length  nf  time. 

Photo  P  shows  you  the  interior  nf  a  bucket,  the  back  part 
nf  which  i-  shown  in  Photo  I).  This  bucket  was  overcrowded, 
as  shown  from  the  cutting  in  the  corners.  In  spite  nf  this  the 
outside  nf  the  front  wall  is  not  worn  in  any  way,  due  to  the 
stream  cutting  the  wheel  ["he  slight  wear  on  the  dividing  lip 
is  nut  as  great  as  mi  the  dividing  wedge  inside  the  bucket. 
Considerable  notorietj    has  been  given  by  a  competitor  t..  a  large 

Pclton  bucket  originally    in  use  at  the  Nevada  Power  Company's 
nn   account   nf   tin-   unusual   amount    of   wear   mi   the   hack. 

(In-   his  been   explained   by   parties  unacquainted   with  the   facts 
as  having  o  -   shown  in    Photo  Q,   Figure  4.     The  water 

does  nm.  however,  take  this  course   through  a   Pelton  bucket,  as 


we  have  already  shown  you,  Photo  A.  but  takes  the  course  as 
shown  in  Figu  r  ■  5  ami  Figure  6  nf  Photo  Q. 

Figure  7  shows  the  way  that  the  bucket  in  question  received 
its  wear.  I  have  mail.'  several  inquiries,  endeavoring  to  get  In 'hi 
nf  this  worn  bucket  to  exhibit  before  you,  hut  was  not  able  to 
obtain  it  It  i-  no  defect  in  the  bucket  curve-  if  the  hack  portion 
nt  the  bucket  is  worn,  due  In  water  impact  from  some  entirely 
different  source  than  the  bucket  curves. 

Photo  F  shows  you  a  Pelton  wheel  in  operation  at  the  point 


Photo  !(..  Kisiire  .->-<!,  the  Path  of  Water  Jet  Through  the 
Pelton  Backet.  Plgure  4,  a  Diagram  Sometimes  Used  hut 
Incorrect  to  E\|ilnui  the  Wear  That  Occasionally  ii.-.-ins 
on  the  Backs  of  Water  Wheel  Buckets.  Figure  7  the 
Correct  Explanation  of  Wear  on  the  Dark*  of  Well- 
Designed   Buckets. 


o:  best  efficiency,  anil  shows  that  the  water  impact  ami  discharge 
al!  occurs  vertical!)  tinder  the  wheel  center  and  within  a  very 
short  arc  of  stream  contact;  that  there  is  no  disturbance  occurring 
in  the  stream  itself  due  tn  the  front  wall  of  the  Pelton  bucket 
entering   the    stream. 

Photo  S  shows  you  a  Dodd  wheel  in  operation  when  running 
at  its  best  efficiency,  and  showing  the  discharge  of  the  water 
through  the  front  of  the  bucket  at  a  point  further  removed  from 
the  wheel  center  than  the  entering  water  as  claimed  in  Mr. 
I )'  idd's  patent. 

I  In-  slide  also  clearly  shows  the  water  entering  one  bucket 
but  not  yet  leaving  it,  the  bucket  having  to  advance  several  stream 
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Photo  S.  Instnntai n-  Photograph  of  Tangential  Wheel  Fitted  Willi  Dodd  BnckctH  and  Running  a(  Maximum  Efficiency  Show- 
ing the  Discharge  From  the  Buckets  to  lie  Below  the  Point  of  Entry  ami  All  of  the  Stream  Full}  Caught  in  the  Buckets 
and  Reversed  in  Direction   Resulting  in  lliuli  Efficiency. 


than  it  is  shown  in  the  photograph.  It  is  perfectly  obvious,  if 
this  theory  is  correct,  that  much  of  the  wear  that  occurs  in  the 
interior  of  nozzle  tips  would  al  o  be  explainable.  For  it  is  cer- 
tain that  where  changes  of  cross  section  occur,  there  is  a  corre- 
sponding change  in  stream  velocity,  and,  when  this  is  not  in 
diameters  before  it  begins  to  discharge.  The  second  and  third 
buckets  are  also  shown  still  receiving  the  stream,  and  the  fourth 
bucket  is  shown  with  the  water  leaving  it,  although  no  water  is 
entering. 

Photo  T  shows  a  wheel  fitted  with  ellipsoidal  buckets  operat- 
ing at  point  of  best  efficiency.  One  bucket  ha-  just  started  to 
enter  the  stream;  the  second  bucket  is  in  full  action,  the  third 
bucket  is  just  receiving  the  last  particle  of  water,  and  the  fourth 


bucket  is  just  discharging  the  last  particle  of  water.  All  of  the 
buckets  show  clearly  the  loss  of  water  through  the  open  front 
wall,  as  pointed  out  above.  '1  his  water  still  contains  considerable 
energy,  resulting  in  a  large  falling  off  in  efficiency.  The  efficiency 
of  this  type  of  bucket  will  decrease  as  the  head  decreases,  the 
result  being  that  for  large  streams  under  low  heads  such  a  large 
quantity  of  water  is  lost  through  the  front  opening  as  to  very 
considerably  reduce  the  efficiency  below  that  obtainable  with 
buckets  having  a  front  wall. 

Photo  V  shows  one  of  the  Pelton  buckets  at  the  Edison 
Mill  Creek  Station  \o.  3.  which  was  painted  with  a  single  coat  of 
asphaltum  varnish,  allowed  to  dry  three  hours  and  then  put  under 
op.  ration,  driving  a  750-kilowatt  generator  at  about   full  load  for 


'hoto  T.  Instantaneous  Photograph  of  Tangential  Wheel  Fitted  Wild  Ellipsoidal  Buckets  and  Running  al  Maximum  Efficiency 
showing  tlic  Losses  That  Occur  Hue  to  the  Stream  Partly  Discharging  Through  the  Front  openiuu  Before  Fnerny  Has 
lieeu  Taken  Out  and  Discharging  From  the  Front  Corners  Of  the  Bucket.  Hcsulting  in  an  1  nacccssaril.Y  Large  Dis- 
charge Angle,  Reducing  the  Efficiency  of  the  Wheel. 
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of  twenty   hours,  after  which  ii  was  shut  down  and  this       up  against  the  grindstone,     There  is,  however,  tin-,  difference, 
photo  taken.    The  photo  clearly  shows  from  the  surfaces  where      good   water   wheel,  properlj    sei    and   cared    for,   will   always   be 
the  greatest  amount  of  varnish  is  worn  away  that  the  discharge      efficient,  if  kept  in  good  condition,  whereas  a  good  steam  engine, 

if  not  in  skilled  hands,  is  more  apt  i"  deteriorate.      \  little  con 
servative   Figuring  will   frequently    demonstrate,  beyond  a  ilmtit. 


Photo  V.  IVIton  Bucket  ill  r.»lis, 111  Hill  Creek  Million  N".  :'. 
Showing  bj  (lie  Wearing  on  of  I'niiii  \iii-r  Twenty  Hour*' 
Itmi  I  mliM*  11)23  Peel  Head  Thai  Hie  Discharge  Occurs 
From    i  In*   siitrs.  us    II    Should    for    licst    [Efficiency. 


occurred  from  the  sides  of  the  bucket  and  not   from  the  top  and 
n  mi  as  has  been  si  imetimes  claimed 

fhe  inevitable  conclusions  are  that  the  greatest  care  and 
best  judgment  must  be  exercised  in  designing  a  bucket  for  each 
case.  Certain  it  is,  the  bucket  should  have  a  front  wall,  joining 
cylindrical  surfaces,  which  meet  in  a  central  apex  or  wedge,  as 
distinguished   from  open   front   type-  and  those  having  cups  with 


\Y.      Worn    Buckel    Showing    Chemical    Erosion    Creeping 
Toward    Hie   Cruter    Dividing    Wedge. 


deepest  points  in  them,  for  the  water  to  form  eddy  current-.     It 

'range  thing  that   mining  companies  will  pay  high  prices   for 

inch  of  water  and  then  use  it  over  cheap  wheels,  cheap  only 

in   first   cost,  hut  probably  costing  hundreds   if  not   thousands  of 

dollars  each  year  m  their  extravagant  use  of  water.     Some  power 

doing  the  same  thing,  except  on  a  more  magnificent 

scale      This    condition   of   things   is    similar   to   that   case,   all    too 

frequently   met   with,  of  cheap   steam   engines   and   boilers,   whose 

extravagant  use  in  coal  constantly  keeps  the  owner's  nose  hard 


rimiii  \.      \<i//.li-  Tip  Showing  Chemical  Erosion  in  Jar  m*  0,01.1 
I  mi    mill    Hcchanicnl    Erosion    on    Ni-nr  or   luli-i    End. 


that  a  property  struggling  along  under  a  burden  of  indebtedness 
would  he  easily  placed  on  a  proper  paying  basis  bj  the  use  of 
more  efficient   water  wheels. 


One  ni"  (he  Pieces  of  Experimental  Ippuratns  as  I  sed  in  (In*  In- 
vestigation, Showing  tin*  \  ri*  Light  mill  .shutter  I'nr  II- 
liiiiiiii.-iiiini  tin*  Wheel  and  Nozzle  Enclosed  in  a  I'lnli*- 
ulnss  fast*.  l'riiii>  Brake  anil  Accessory  Heasnring  Ap- 
paratus. 


COPPER    MARKET   SITUATION. 

The  copper  situation  reflec  s  a  distinctly  cautious  tendency 

on  the  part  of  buyers,  and  on  that  account  the  volume  of  recent 
sales  have  not  squared  with  the  records  made  in  busy  times. 
.Mining  goes  right  on  at  a  heavy  rate,  however,  and  with  new 
demand  disposed  to  hesitate  sellers  beleved  there  were  good 
arguments  for  reducing  the  price  of  Electrolytic  Wirebars 
from  14*2  to  13%.  Outside  of  a  few  million  pounds  taken 
early  in  February  by  domestic  and  foreign  interests  at  13%, 
according  to  current  report,  and  some  odd  sales  below  those 
figures,  the  market  has  remained  very  quief. 

Although  the  copper  market  has  settled  to  a  lower  level, 
and  the  immediate  future  of  tin*  metal  is  enveloped  in  con- 
siderable doubt,  nevertheless,  from  our  point  of  view  we  look 
for  a  gradual  return  to  brighter  business  conditions.  Manu- 
facturing ac'ivities  are  so  much  greater  than  they  were  a  year 
ago  that  no  fair-minded  person  of  ordinary  intelligence  can 
fail  to  appreciate  the  substantial  progress  made  towards 
permanent    betterment. 


March  6,    1909] 
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PROCEEDINGS     PACIFIC     COAST     ELECTRIC 
VEHICLE    CONVENTION.    SAN    FRAN- 
CISCO. FEBRUARY  19-20,  1909. 

DISCUSSION*   ON   "MERCURY    ARC    RECTIFIERS." 

The  Chairman:  The  pap<  r  is  now  open  for  genera]  discus- 
sion. 

Mr.  A.  C.  Downing:  Then  is  one  point  about  the  rectifier 
that  has  come  under  my  observation  particularly,  the  effect  of 
the  rectifier  on  the  electric  automobih  business  of  the  pleasure 
type.  In  Indianapolis  there  are  some  150  electric  automobiles 
in  use.  and  then  are  not  ovei  25  1  f  them  kept  in  a  public 
garage;  all  the  rest  are  kepi  at  home.  That  is  one  of  the  mosl 
notable  effects  of  the  rectifier  on  tne  business.  It  also  works  a 
great  saving  to  the  owner  of  the  vehicle,  in  that  it  is  free  from 
the  extra  charges  that  a  garage  w  ill  slip  in.  In  one  instance 
they  charged  four  dollars  a  month  for  acid.  The;  cannol 
charge  that  when  the  owner   has   the  car  at    home. 

The  Chairman:      II    might    I"'   well    to    bring  out   now,    if   an. 
one   has   anything-   to   say    on    the   subject,    the   charging    i>y    the 
on  lit    use    of    continuous    current.       In    many    cases    continuous 
current    is    available,    and    the    apparatus    required    and    the    effi 
cieney  obtained   would   be  interesting   to  know. 

Mr.  <;.  A.  McDongtnld:  What  is  the  efficiency  of  the  mer- 
cury arc  rectifier? 

Mr.    Alvord:      Tin-   curve    showing     rei  tifier    efficiency    Is    0 
one  of  the  screens;  it  shows   the  efficiency    to   be  appro  t< 

SI  per  cent.  The  efficiency  charging  on  I  >' '  depends  upon  the 
relation   between    the  battery   and   lino   voltages. 

Mr.  \v.  \V.  ISrigg-:     There  i -  no  question  of  the  rectifier  ha\ 
ing  any  advantage  over   the   DC  central   station  service,    for  the 
reason  that  the  city   mains  are  generally   110-volt,  and   on  small 

batteries  you  would   have  to  have   rheostatic  control.     thing 

that  should  appeal  to  the  central  station  man  would  be  the 
advocacy  and  the  development  of  the  private  garage,  when 
the  current  would  be  used   when   the  centra]   station   was   bi  Ing 

operated  at  the  time  of  light   load   c In s.      A   man    naturally 

wants  to  ride  around  in  his  wagon   in  the  daytime,  and  if  he 

it   in   the   garage   al    nighl    the    ■■  ntral    -1 gets    the    a 

tage  of  the  night  charging  and  the  man  gi  Is  his  vel 
he  "wants  it.  That  brings  about  the  necessity  of  an  automata 
charging  plant.  I  mighl  say  that  we  have  placed  upon  the 
market  now  an  apparatus  which  is  fully  automatic.  All  the 
private  own.  1  has  I"  do  is  to  hi  ing  the  vi  hii  le  into  the  garage 
and  attach  it  to  the  rectifier,  which  automatically  shuts  off  the 
current  when  the  batter;  is  fully  charged.  In  the  event  of  an 
interruption  to  the  service  during  the  charging,  when  the  cur- 
rent comes  on  again  the  charging  will  continue  automatically. 
If  the  battery  were  fulls  charged  the  rectifier  would  not  start. 
That  feature  will  appeal  particularly  to  the  private  owner  for 
the  reason  that  with  its  us.  th<  re  is  no  need  of  a  skilled 
attendant. 

The    Chairman:      That    is    a    very    Important    point,    til 
rectifier  will  maintain   the  service   independent  of  any  interrup- 
tion on  the  lines.      (Laughter.) 

The  Chairman:  Is  there  anyone  here  who  has  had  experi- 
ence with  charging-  batteries  direi  I   with  continuous  cut 

Mr.  AV.  1).  Vance:  In  charging  ignition  batteries  we  figun 
on  about' IS  3-cell  batteries,  54  batteries  on  a  circuit;  we 
figure  it  costs  us  just  as  much  to  charge  one  as  thirteen  or 
fourteen;  so  we  always  try  to  get  a  full  string  before  we 
attempt  to  charge   any. 

The  Chairman:     Can   you  describe  the  system  which   1- 
in  New  York,  Mr.  Murphj  ? 

Mr.  A.  it.  Murphy:  The  largest  consumer  there  is  the  New 
York  Vehicle  Transportation  Company.  They  have  their  own 
sub-station.  Some  years  ago  thej  bought  3-phase  25-cycle 
power  of  0,600  volts  from  the  New  i'ork  Edison  Company,  and 
if  I  am  not  mistaken  they  had  a  250-KW  rotary  converter  in- 
stalled. They  aimed  to  keep  a  constant  bus  pressure.  1  do  not 
remember  what  the  exact  /oltag<  was,  whether  it  was  100  or 
more.  Then  they  used  six  cells  for  their  high  and  low  has. 
These  cells  were  of  a  large  central  station  typo.  Most  of  their 
work  was  automatic,  an  1  really  II  was  on  such  a  largo  scale 
(where  they  were  charging  100  or  150  batteries)  that  it  is  alto- 
gether foreign  to  anything  that  we  will  get  in  this  vicinity  for 
some  time.  It  costs  lust  as  much  to  charge  a  small  sparking 
battery  as  half  a  dozen.     T  te   best   possible  way  to  handle   it   is 

to    get   as   many    batteries     as    ssible    on    the   circuit,    and    the 

charging  expenses   per  set    an     correspondingly   cut    down.      We 

are  using  the  ordinary   rl tat,  charging  from  DC  circuits,  and 

it  is  very  inefficient.  We  have  never  tried  to  take  measure- 
ments of  the  efficiency,  but  we  know  from  the  bills  it  is  inef- 
ficient, for  we  find  that  in  the  months  whore  little  charging  is 
done   the   bill    is   almost    the    same;    in    fact,   we    have   almost   a 


it. ugh!  lm.  of  power  -  harges  from  month  to  month.  For  that 
reason  the  mercury  arc  rectifier  in  connection  with  AC  circuits 
is   much    better,   because   the  control   is   better. 

Mr.  A.  C.  Downing;:  Mr.  Churcher,  of  Cincinnati,  orre  oi 
the  best  posted  men  in  electric  automobile  practice,  in  the 
rare  and  charging  of  flatteries,  uses  the  stationary  typ 
cell  as  resistance  in  charging-  from  his  DC  line.  In  that  way 
l.e  saves  tie-  current,  and  in  turn  uses  it  for  charging  his 
sparking  batteries,  running  his  electris  signs  at  night,  and  so 
forth.  I  think  th.it  is  one  of  the  host  schemes  that  has  ever 
.I,,,  under  my  notice,  when  they  have  the  DC  to  handle  in 
:.  public  ■-■.'  I  i  ■' 

The  Chairman.  Some  years  ago.  when  electric  vehicles 
w.ie  first  put  upon  the  market,  it  was  customary  i  •  hav  a 
number  of  ell  pel  vehicle,  usually  from  forty  to  forty- 
four.  The  reason  that  number  was  usc-d  was  because  they 
could  te  economically  cnarg'ed  from  the  ordinary  continuous 
current  circuit.  Resistance  ha  1  to  he  used  during  the  tust  half 
of  tin-  charge  to  control  the  rate  and  later  the  full  voltage 
p  ii  I,  i  -o  the  battery.  Since  that  time  the  electric  vehicle 
people  it.e  found  it  more  desirable  to  reduce  tin-  number  of 
litis  to,  in  son  e  cas  s.  thirty  ami  twenty-four,  and  in  othel 
cases  fourteen  an1  twelve.  That  has  changed  very  much  the 
charging  methods  .mo  has  made  the  mercury  arc  rectifier  very 
much   moi  e   rlesira  oh* 

Mr.   I'.  'I'.   K:tt-      I   would   like  to  ask    Mr     A.lvord   how   much 

t  nergy   is   wasted   i-.   resi-stanet    mi   that    large  set   shown   last       I 

believe    there    are    two   ciicuits    in    that,   aren't    there?     And    tht 

i  >,  i     i ,,   have   resist  an  ci     in    te  cut    your   voltage   down 

-i  . .  i     ha vi      practically    the    same    as    tie     direel     current.       Von 

,.i    vary    the   Ac'   withoul    interfering    through    the   batteries 

red    exi  •  ■;■■    by    i  esistance. 

Mr.     It.     M.     \lvuril:        Thai     panel     which     We    call     the     garage 

insists    of   a    forty-ampere    high-voltagi     rectifier    panel 
and    a    distributing    panel.      The    idea    is    to    charge    two    sets    of 
batteries   en.  h.      I  i    \  mi    ha\ ,-    three   set  s   of   two   hat  terii  ■ 
each,    which    ari     i    ai  in  all;    the   sane-    voltage,   there    h    practi- 
cally  no  waste   in   tin-   rheostat,    hecausi    the   voltage  can   he  so 
.  i    that   theie   is  ni  waste.      11    you   h  ei ,-   to  charge  three  s.-ts  of 

ni.-  and    two  sets  on    the  other,   the   use  of  the 

I  ,i    '      i-i   >    lualize    the    voltage   between   the   two   sides,   ;a\'\ 
t he  loss  h-  to  th.it   extent. 

Unknown:      Before    adjourning     I     would    like-    to    ask    what 

-.ii,  -    ii    ,,    [arge  store   like   tin     Emporium   used   a 

ihe    would   utilize   the  light   given  off  i,\    the   rectifier,  thus 

lighting    it-    store    and    charging    its    hatters-    at    the    same    [inn-. 

ting    i    i-    store    practically    free     of    charge.      Could    ii     ■ 

ked   up  in  any   wa  y  " 

Mr.  It.  M.   llvord:     One  <^i'  the  uses  the  rectifier  is  sometimes 

lut   to  in   .'    g.-iii'g.    is   to  put   it   in   tin-   window.      I   know  several 

where    the;     use    the    rectifier    in    the    window-.      Thej    do 

their   chat:-:    g     right    along   an  1    at    the    same    time    the    peculiar 

color  ni    ii,-     'ght   attracts  attention   and  advertises   tin    gai 

Air     A.    <,     .Ion, 'si       As    in    the    lighting    of    a    drygoods    ston 

mercury  vapoi  lamp  would  he  of  little  value.  It  is  very 
important   in   a   drygoods  store  or  any   pine   where  i   dor  values 

n>  l.e  taken  into  consideration  that  a  light  producing  more 
nearly  the  qualitic-s  of  daylight  is  to  be  preferred.  In  a  mer- 
cury   vapor    lamp    the    rays    are    practi   ally    devoid    of    red    rays, 

i  ml    therefore    II    is    not    very    satisl y    in   any   pit of    that 

kind. 

Mr.  I-'.   I .  Kin :     This  gentleman   thought  that  in  the  i  - 

Hewitt  lam]  their  wmih!  be  considerable  waste  of  power,  and 
in  tin-  mercury  an-  rectifier  the  light  is  wast  d.  I  think  in  the 
Cooper-Hewitt  lamp  this  is  a  very  small  loss  of  power.  In  the 
mercury  an  rectifiei  tin-  drop  in  the  tube  is  very  small,  the 
.-■mount  of  waste  in  the  tube  is  very  small,  and  consequently 
1  in-    Hunt    cannol    he    \  ei  j     great. 

Mr.  A.  II.  llalloran:  The  question  seems  to  be  one  I  . 
oi  auxiliary  apparatus.  The  Cooper-Hewitt  lamp  would  be 
i  very  small  pan  oi  tin  mercury  arc  rectifier.  'Flo  main  func- 
tion of  tin  i-ectifii  i  is  to  furnish  direct  current,  ami  the  aux- 
iliary apparatui  is  so  designed  as  to  he  ,  fficient  and  furnish  the 
-  -  en]  tent  as  cheaply  as  possible,  and  tin  lighting  effect  is 
night.  Photographers  an-  using  the  Cooper-Hewitt  recti 
is  i  occasionally,  hut  in  so  doing  the  Cooper-Hewitt  lamp  has 
i, ecu     made    efficient    aim    does    not    employ    all     the    auxiliary 

apparatus  tl  al     s  •  mpioyed   by  the  arc  rectifier.     The  suggest 

that  a  drygoods  stoic-  be  illuminated  by  tin-  Cooper-Hewitt 
lamp  is  hardly  ftasible  excepting  in  a  window  display  or 
something  oi  that  kind  to  direct  attention  by  the  peculiar 
color  of'the  light.  Tne  drygoods  stores  are  installing  tungsten 
lamps,  or  some  form  of  lamp  that  will  render  the  true  color 
values  of  the  goods.  Would  it  be  practicable  to  put  a  mer- 
cury arc  rectifier  on  Hie  vehicle?  While  the  owner  is  gettin 
his  lunch  his  battery  could  then  be  charged. 

Mr.  it.  Al.  Alvord.  The  rectifier  device  that  is  used  for 
electric  automobile  charging  now  weighs  70"  or  800  pounds,  and 


[90 


JOURNAL  OF  ELECTRICITY,  POWER  AND   GAS. 


[  Vol.  XXII     No.  10 


It  Is  just  :i   quest i lesigning  the  machine  whether  it  would 

be  practical*!*  on  Lhi  machine  or  not.  I  believi  then  Is  some 
use  being  made  of  th<  rectifier  in  connection  with  transporta- 
tion problems,  but  not  on  electric  au  omobiles. 

Mr.    <;.    It.    Murphy:     c.>uld    not    that    weight    be    materials 
. duced? 

Mr.  R.  M.  Vlvordi  l  doubt  vi  rj  much  It'  the  welghl  could  be 
materially  reduced.  The  metal  casings  and  the  panel  would 
probably   reduce   it   to   500  pounds. 

Mr.  V.  T.  Kill:  I  would  say  that  I  think  that  coul  I  be  doni 
-,,,,,  can  e,.t  tin  --"  volts;  you  can  charge  the  batterj  with  i 
I,.,,,,  tube  and  a  little  resistance.  I  hav<  run  a  tube  just  to 
an  experiment  right  off  a  three-wire  system  on  the  house 
with. nit  any  translormer,  except  a  small  induction  to  smooth 
•  ait  tin-  wave  and  it  worked  verj  successfully;  but  I  think  a 
good  many   tubes   would   l"-   broken. 

>ir.  \\ .  \\ .  Brtec:  i  think  some  experiments  have  been 
made  on  those  lines.  The  limit  is  the  lamp  tube,  and  I  think  the 
General  Electric  and  the  Westinghouse  have  been  working  on 
the  lines  of  a  bulb  I  Istead  ol  a  -lass,  so  that  it  will  be  more 
i-ugged    for  a    rectifier.     That   is  very   much   in   the   future. 

Mr.   A.    H.    lliillornn:      Recently    silica    has    I n    use  1    in    the 

manufacture    of    chemical    apparatus.       It    can    in-    heated    tn    a 

high   temperature  and   droppi n    the    flooi    without    breaking, 

and  it  is  possible  to  substitute  it  tor  glass  in  many  ch<  mica! 
cases,  and  ii  is  quite  likely  that  it  could  be  used  in  the  mer- 
cury arc  rectifier  tubes. 

'I'h"   Chairman:      It    there    is    no    further   discussion    on    this 
ubjeci    i    would    like    to    bring    before   you   somel  I     il    lias 

irred    to    me,   and    that    is.    that    we    might    possibly    form    a 

permanent  organization,  call  it  the  Pacific  Coast  Electric  Auto- 
mobile Association,  or  something  similar  to  that;  the  purpose 
being  to  promote  the  use  of  the  electric  vehicle.  Along  those 
lines,  if  that  meets  with  your  approval,  I  would  suggest  that  you 
in  sum.  waj  s.-i.ci  a  committee  at  this  timi — maybe  tine, — to 
draw  up.  at  least  temporarily,  some  by-laws,  and  to  submit 
i  .in  •!  in  ii  -  r  to  the  delegates  en  Saturday  night.  At 
that  time  we  can  idopt  the  by-laws  and  elect  officers.  What 
Is  your  pleasure  in  Lhis  matter"  You  have  ample  time  between 
,,,,w   and  then  to  do  .ill  the  i  lectiom  i  i  want  to. 

Mr.    Kill:      I    believe    that    would    be   a    very    g l    scheme. 

and  believe  .hat  you  knew  the  men  here  better  than  anybodj 
else  and  coul  i  then  lore  sell  ct  those  besl  fitted  foi  the  purpose. 
I    none   that    you   appoint   a   committee   for   that   purpose. 

Mr.  (irurur  C.  Holbuton:      I   second  that   motion. 

The  Chnirrunu:  li  lias  been  moved  ami  seconded  that  the 
.hair  appoin!  a  committee  to  draw  up  by-laws  I'm  a  permanent 
organization. 

The    mot  lor    w   I  -    formally    carried. 

1  v.  ill  appoint  on  that  committee  .Mr.  Kitt,  .Mr.  Downing 
and  Mr.   II  ill.. i 

The    next    paper    is    by   Mr.    Murph 
nearly    lunch    time,    it    might    be    well    t 
gether  at    1   ...lock. 


and    as    it     is    now    late, 
adjourn    and    come    to- 


1  'ISiTSSii  >N  i  i.\    "VEHICLE    BATTERIES.' 
i' ...     subjei  t    ..f    batteries    is    no 


open    to 


The    I  li:iirtii:in  i 

discussion 

Mr.  F.  'I'.  Kill:  i  would  like  to  ask  Mr.  Murphy  about  fresh- 
ening charging  of  batteries,  as  to  lew  much  that  should  he 
..lined   out    when   a   battery   is   not    in   use. 

Mr.  <;.  It.  Murphy:  That  depends  on  how  much  it  is  out  of 
use.      I   should  say   In  a   general  way    that   if  a   battery   is  out  of 

ice  about  two  weeks — not  used  during  that  timi  —  i  would 
give  it  a  freshening  i  barge  at  the  end  of  that  time.  I  would 
not  put  any  time  limit  on  it  at  all.  hut  1  should  say  that  it 
would  take  anywhere  from  one-half  hour  up.  It  might  he  that 
there  is  a  large  amount  of  sediment  in  the  ..lis.  and  it  might 
take  a   longer  time   to  bring  it   up   than    if  the   cells   were   clean. 

Mr.  F.  T.  Kill;  .lust  simply  bring  up  the  acid  and  the 
voltage? 

Mr.  Murphy:  N  es  It  is  well  to  follow  both,  as  one  will 
serve  as  a  cock    on    the   other. 

Mr.  F.  'I'.  Kill:  I  have  a  battery  not  in  use  for  a  long 
time,  and  when  I  would  charge  it  up  tin  voltage  would  come 
up  in  half  an  hour.  1  do  not  know  whether  to  leave  it  on 
longer   than    that. 

Mr.  G.  K.  Murphy:  Sometimes  in  an  old  battery  it  takes 
much  longer.  I  would  not  let  a  battery  so  without  charging  it 
at  least  once  in  two  weeks.  In  sparking  batteries,  where  the 
in.  is  low  ami  where  they  are  discharging  all  the  time, 
they  might  not  have  to  1..-  charged  for  six  or  eight  weeks,  but 
1  am  speaking  mostly  of  propulsion   vehicles. 

Mr.  A.  II.   Mailman:     line  ,,f   the   principal   objections   to   the 

i     the    storage    battery    in    electric    automobiles    is    that    ol 

third     of    tie-     weight    of    an     electric    automobile 

i';    of    its    battery,    a,,,]    to   eliminate    this    so-called    fault   a 

great    many   attempts    have   been    made    to    find    a    more    efficient 

battery  than  the  old  one.     One  of  the  best-known   is  the  Edison 


batterj  The  positivi  ami  negative  plates  are  perforated  nickel 
plated  iron.  The  positive  plate  perforations  are  filled  with 
oxide  ..I  nickel  and  pulverized  carbon,  tin-  latter  to  increase 
ihe  conductivitj  I'h.  negative  plate  Is  made  of  oxide  of  iron, 
and  pulverled  carbon  is  also  all.  I.  The  electrolyte  consists 
of  _•.!  per  cent,  solution  of  caustii  potash  (KOH).  It  is  not 
dissipated,  mi  ri  lj  acting  as  an  agent  to  carry  the  oxygen  from 
the  positive  to  the  >;egativ<  plate  The  charging  current  enters 
the  positive  plate  and  in  so  doing  oxidizes  the  nickel  to  and 
i  educes  the  negative  plate  to  spongy  iron.  The  main  advantage 
that  tlm  Edison  people  urge  is  tha't  of  great  voltage  capacity  per 
unit  of  weight.  The  wall  efficiency  is  60  per  cent.  The  weight 
of  efficiency  is  from  i  1  r_.  to  I:'1-  watt  hours  pei  pound.  That 
basis  of  reducing  the  number  ol  watt  hours  to  pounds  has  not 
been  brought  up  bj  Mr.  Murphy,  and  il  he  would  make  such 
a  statement  ;t  would  probably  give  us  a  good  idea  of  the  rela- 
tive efflciencj  This  question  of  weight,  however,  is  not  as 
important  as  is  usually  figured  and  probablj  does  more  harm 
in  tin  el.,  tin  automobile  Industry  than  any  other  question 
brought  up,  because  every  automobile  fas  to  have  a  certain 
weight  to  inip.nl  Hi.  necessary  tractive  effort.  1  would  like  to 
ask  what   flu-  weight  efficiency   is  of  the  "l  1  storage  batterj'. 

Mr.    <:.    It.    Murphy:      I    do    not    remember.      I    have    not    the 

figures   here.      I    think    Dr.    Kennelly    read   a   paper  in    1901   on   the 

nickel     and     Iron     cell,     and     I     think     Ihe    discussion    brought     out 

that    tin     voltage    of    III. il    type    of   cell    ha  1    a    much    lower   limit, 

kilowatt    output    and    for    the    same    voltage    you 

would    n i   o    -'■   Ltei    number  <>i    cells;    I    think   the   weight    m 

•  Ineienm  is  much  lower  than  iln-  had,  but  I  do  not  remember 
ihe  exa.i   figures. 

Mr.    \.  r.  Downlngri     1   have  some  data   on  the   Edison  bat- 
as    compared    with    ihe    standard    lead.      In    my    experience 
in     selling    am. ibiles     I     do    not     know    of    anything    that     has 

held      baCk      the      sale      of      IliacllilleS      Il'ol'e      thall      the      publicity      S  1  V  •    !  I 

I.,  the  Edison  battery  by  newspaper  writers  that  are  exploiting 
and  have  I"  have  stories  to  keep  their  jobs,  and  there  has  been 

>!  deal  put  ...it  that  there  is  absolutely  nothing  to,  and 
-..in.  of  ii.  of  course,  is  what  wo  all  hope  will  be  some  time. 
But    here    are    the    comparisons:      Tin     capacity   is    rated    at    lt. 

res  I'm'  six  hour...  The  ti:st  discharge  was  .17.  amperes  for 
'>'_.  hours.  After  LG0  disi  it  gave  25  amperes  for  4V& 
hours,  showing  a  great  drop  in  capacity.  The  evaporation  is 
one  oi  ii.  great  things  we  have  to  contend  with.  In  Wash- 
ington,   D.    C,    Ho     Adams    Express    C pany    are    using    Edison 

batteries  exclusively;  they  have  to  fill  their  batteries  about 
three  times  to  twice  with  the  ordinarj  lea  I  plate.  That  entails 
i  deal  of  ivork  ovei  Ihe  lead  plate  In  regard  to  the  sedi- 
ment: The  po.  ki  is  inn  '.on  speak  of  are  intended  to  be  ever- 
lasting as  mar  as  a  iiie.iiaiiie.il  proposition  can  be.  and  after 
a  hundred  discharges  chej    found   i  irere  five  grams  of  sedi- 

ment. That  is  practically  nil.  The  temperature  after  a  hundri  i 
discharges  was  inn  degrees  I'.inr  That,  of  course,  will  remain 
approximately  the  same  as  the  other.  On  the  test  the  separa- 
tion of  grid  and  material  was  lower.  Of  course,  that  was  due 
'o  tin-  action  mi  those  grids.  The  foaming  is  a  serine;  troi  ble 
on  account  ol  the  corrosivi  .  it.-,  t  ..f  the  fumes.  That  was 
found   in    handling    those   batteries   in   quantities.     They   have  mi 

'lie     top     of     the     Ed'.SOn     cell     .111     a  1 1  I  ■  1 1 1,  ,1  t  i  c     Salle     SO     as     til     l—lb-Ve 

the  gas,  because  when  the  pressure  becomes  so  great  it  had  to 
be  relieved.  If  it  did  not,  tue  cell  would  blow  up.  I  had  occa- 
sion to  sell  four  machines  in  one  citj  and  there  would  hardly  a 
lay  go  by  for  four  months  but  it  was  nei  i  ssary  to  send  a  new 
cell  down  Lhere  foi  one  blowing  up.  Anothi  r  experience  we  had 
was,  the  first  ci  lis  .-,  •  i .-  made  with  .soldered  joints  and  the 
solder  was  affected  by  thi  ai  id,  and  the  manufacturers  changed 
to  an  electrically  welded  jar.  They  changed  the  cell  after- 
wards. The  watt  efficiency  of  the  lead  storage  battery  is  75 
pei  ..in.,  ami  the  Edison  50  per  cent.;  therefore  the  Edison 
lequiics  50  per  cent,  more  current.  The  voltage  potential  dif- 
ference of  Edison  is  1.2,  tin-  had  1.96;  therefor,.  1.04  more.  The 
design  of  the  vehicle  would  have  t..  have  considerably  larger 
carrying  space  for  the  Edison  battery  over  the  exide.  The  exide 
is  equal  to  the  Edison  for  weight  for  equal  capacity  and  occu- 
pies 60  per  cent,  less  spa.,  and  costs  onlj  about  one-half  of  the 
Edison  battery.  So  that  really,  when  it  comes  down  to  the 
present  basis  for  renewing  the  plates  there  is  not  so  much 
gained  on   his   proposition. 

Mr.  A.  II.  Halloran:  The  inference  at  present  is.  then, 
that  nothing  is  as  good  as  tin  |,  ,,,1  cell.  There  are  many  in- 
ventors at  work  on  the  idea  of  making  a  storage  battery  of 
light  weight  and  so  compact  that  it  will  take  even  less  space 
than  the  present  battery,  Without  entering  into  any  further 
discussion  I  think  the  success  of  the  electric  automobile  will  be 
greater  when  a  lighter  storage  battery  has  been  developed,  but 
it    will   be  a   mattei    of  time  before  that  takes  place. 

Mr.  (i.  R.  Murphy:  With  the  exception  of  possibly  one 
c.-ll.  the  Edison  cell,  nearly  all  the  batteries  in  the  world  today 
an  the  lead,  lead  peroxide,  and  nothing  today  has  been  found 
either   by    the   manufacturers    in    this    country   or   on    the   other 
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side  that  is  better.  The  improvement  being  made  today  is 
more  in  the  perfection  of  the  plate  itself;  in  other  words,  the 
plate  itself  has  been  made  for  some  time  along  the  same  gen- 
eral lines,  but  the  improvements  have  been  in  perfecting  the 
material  itself.  Naturally,  all  the  manufacturers  "would  use 
any  other  element  that  would  produce  the  same  results  as  lead, 
with  less  weight.  With  the  exception  of  the  Edison  type  I 
know  of  no  battery  today  other  than  the  lead-lead  peroxide 
being  manufactured. 

Mr.  A.  H.  Hnllornii:  The  trouble  with  the  copper  zinc 
battery  was  that  it  was  not  practical.  In  some  way  it  was 
attempted  to  use  the  Edison-Lalande  cell  as  a  storage  battery, 
but  that  has  not  proved  satisfactory  on  account  of  its  low 
electric  motive  foice.  But  [  feel  confident  that  it  will  be  but 
a  comparatively  few  years  "when  there  will  be  something  used 
that  will  give  a  lighter  battery.  When  that  is  finally  accom- 
plished even  the  last  objection,  of  weight,  will  be  removed. 

Mr.  A.  C.  Donning:  If  you  take  Into  consideration  the 
electric  automobiles  produced  eleven  or  twelve  years  ago  and 
the  electric  vehicle  that  we  have  today,  and  think  that  in  that 
time  there  has  been  an  increase  of  life  and  mileage  of  over 
200  per  cent,  wc  are  going  at  a  very  rapid  stride  as  it  is. 

The  Chairman:  I  would  like  to  make  the  point  again  which 
I  did  this  morning,  that  this  increase  of  two  to  three  hundred 
per  cent,  in  mileage  is  due  largely  to  the  perfection  of  the 
running  parts  of  the  automobile  and  only  slightly  to  the  de- 
crease in  weight  of  the  battery.  The  greatest  decrease  that 
has  been  made  in  the  battery  has  been  made  just  this  last 
year.  The  output  of  the  battery  has  been  increased  about  25 
per  cent,  per  unit  of  weight  during  the  past  year,  and  even 
in  spite  of  that  we  do  not  notice  any  radical  change  in  the 
electric  vehicle  business.  It  has  been  all  due  to  the  perfection 
of  the  tires,  motors,  bearings  and  so  forth.  I  might  add  that 
the  battery  seems  to  be  the  most  simple  thing.  The  lead  battery 
consists  of  peroxide  as  a  positive,  and  spongy  lead  as  a  nega- 
tive, and  it  would  seem  a  very  simple  matter  to  combine  these 
two  in  proper  form,  bur  people  who  have  experimented  with 
batteries  have  experienced  all  kinds  of  difficulties  on  account 
of  the  chemistry  of  the  battery,  the  reactions  that  take  place 
in  the  cell.  The  condition  of  the  plate  changes  at  every  stage 
of  the  discharge.  If  you  take  the  negative  plate  out  into  the 
air  it  oxides.  As  we  select  lighter  metals  for  the  elements  we 
must  increase  their  volume.  For  instance,  Edison's  battery, 
although  lighter  per  cell,  requires  a  larger  number  of  cells  and 
a  larger  volume,  and  the  net  weight  is  just  about  the  same 
as  in  the  lead  cell.  Therefore,  the  lead  cell  is  better  because 
there  is  the  same  energy  in  less  space.  When  you  get  to 
making  lightweight  cells — of  course,  you  can  do  that  If  you 
use  a  very  superior  quality  of  material,  but  usually  the  factor 
of  safety  is  reduced  with  reduction  in  weight.  This  applies  to 
machinery  as  well.  Probably  the  machinery  men  here  can 
corroborate  me. 

Mr.  \V.  W.  Briggs:  I  believe  you  are  right  there.  As  far 
as  the  commercial  point  of  view  is  concerned,  we  seem  to  be 
losing  track  of  the  reasons  of  this  gathering.  I  have  been 
listening  to  Mr.  Halloran,  but  we  should  consider  the  commer- 
cial end,  the  possibilities  of  enlarging  the  use  of  apparatus, 
assisting  the  central  station  man,  the  electric  motor  man,  and 
along  that  line.  I  think  two-thirds  of  the  trouble  with  elec- 
tric vehicles  has  been  due  to  the  way  in  which  the  matter  was 
presented  to  the  public  in  the  early  days  of  the  electric  vehicle 
business.  Some  few  months  ago  I  had  some  interesting  corre- 
spondence with  Mr.  Eames,  who  was  at  one  time  handling  our 
electric  vehicle  business,  and  I  do  not  think  there  is  anybody 
in  the  electric  traction  business  that  has  given  the  matter  the 
study  that  ne  has.  In  some  correspondence  I  had  with  him 
with  reference  to  the  possibilities  of  electric  commercial  wagons 
he  brought  out  several  points  that  laymen  would  overlook. 
We  have  had  several  examples  of  the  improper  application  of 
vehicles  in  this  city.  You  probably  remember  in  the  early  days 
the  cigar  dealer  who  bought  a  very  heavy  vehicle  for  an  adver- 
tisement. If  he  had  bought  a  two-ton  vehicle  instead  of  a 
seven-ton,  it  would  have  been  better.  All  he  had  to  have  was 
a  wagon  that  would  carry  around  a  sign.  In  this  correspond- 
ence I  was  asked  the  question  by  a  prospective  customer  how 
lar  an  electric  vehicle  would  go  up  a  15  per  cent,  grade.  I 
passed  that  up  to  Mr.  Eames.  He  said  a  certain  size  vehicle  will 
go  up  a  15  per  cent,  grade  for  six  miles,  and  if  you  will  add  up 
this  distance  of  grade  you  will  find  that  you  have  a  pretty  high 
Bill. 

In  these  days  a  man,  in  the  selection  of  a  vehicle,  will 
guess  at  what  he  wanted.  A  brewer  guessed  he  wanted  a  six- 
ton  vehicle.  In  loading  or  unloading  that  vehicle  it  will  take 
a  certain  time  for  the  driver  and  that  period  of  loading  and  un- 
loading the  car  inoperative.  If  he  got  a  three-ton  wagon  it 
would  go  over  the  ground  faster  and  deliver  twelve  tons  in- 
stead of  six.  In  the  early  days  these  questions  were  not  consid- 
ered, and  they  were  condemned,  not  because  they  were  electric 


vehicles,  but  because  they  were  not  suited  to  the  duty  re- 
quired. So  the  necessity  exists  for  a  careful  study  of  the  imme- 
diate needs  of  the  man  who  proposes  to  use  an  electric  vehicle. 
1  suppose  it  will  take  some  time  to  remove  the  bad  taste  in 
the  mouths  of  the  men  that  used  it  once.  However,  it  can  be 
demonstrated  that  the  electric  vehicle  is  the  right  thing,  and 
with  the  batteries  and  motors,  etc.,  that  we  have,  it  is  some- 
thing that  we  can  make  money  on.  So  we  are  not  going  to 
lose  anything  by  developing  what  we  have,  and  we  can  hope 
for  something  better  in    the   future. 

The  Chairman-  Mr.  Briggs'  point  is  well  taken,  but  the 
point  that  Mr.  Downing  and  I  wanted  to  make  was  that  if 
people  have  in  their  minds  that  just  about  tomorrow  or  six 
months  from  now  somebody  is  going  to  get  out  a  battery,  half 
the  weight  of  the  present  standard  battery,  he  is  going  to  wait 
that  six  months  to  get  a  vehicle  with  that  weight  of  battery 
in  it.  I  believe  all  the  discussion  tends  to  show,  and  I  know 
that  all  our  experience  tends  to  show,  that  no  revolution  In 
the  battery  business  is  going  to  happen.  It  has  got  to  be  a 
gradual  evolution.  If  the  battery  that  is  out  today  will  carry 
a  vehicle  say  seventy  miles  en  level  road,  it  is  all  that  you  want 
one  vehicle  to  do  in  one  day.  on  one  charge,  about  the  city 
And  it  is  not  a  touring  car;  the  gasoline  is  the  touring  car.  I 
will  announce  now  that  tomorrow  afternoon  Mr.  Harvey,  who 
has  a  Baocock  electric,  will  give  a  demonstration  on  Powell 
i  i'  t  hill.  He  will  run  his  vehicle  up  and  down  as  many  times 
as  anyone  wishes.  This  demonstration  is  to  convince  a  good 
many  people  in  San  Francisco  who  are  not  informed,  that  an 
electric  vehicle  will  climb  hills.  That  seems  to  have  been  the 
bugbear  in  San  Francisco  for  a  number  of  years. 

Mr.  \.  E.  II.  Ridley?  The  real  trouble  with  the  earlier 
electric  vehicles  was  not  with  the  storage  battery  or  the  motor, 
but  in  the  inherent  trouble.  The  cigar  wagon  troubles  were 
with  the  ball-bearings  joining  the  motor  with  the  gear  on  the 
outside  to  propel  the  vehicle,  and  also  the  small  size  of  the 
hard  rubber  tires.  They  used  to  get  into  a  rut  and  that  would 
take  the  entire  tire  off,  and  there  was  only  one  place  to  repair 
it,  and  they  were  out  of  rubber  generally.  Also  the  ball- 
bearings. The  batteries  gave  little  trouble  excepting  the  ter- 
minal connections.  The  connections  between  the  cells  were 
very  badly  put  together;  in  the  old  times  they  wobbled  about. 
The  ball-bearings  between  the  motor  and  the  guiding  gear 
were  always  breaking  up,  sometimes  being  crushed.  Those 
were  the  two  principal  troubles.  But  with  all  those  difficulties 
we  ran   that   vehicle   tor  twelve  months  and   it  did  good  service. 

Mr.  Harvey.  The  gentleman  who  spoke  a  while  ago  made 
a  remark  about  tiie  capacity  of  the  car,  that  is,  that  it  was 
not  the  faul*  of  tin-  electric  automobile,  that  the  man  loaded 
it  down,  that  he  got  i  heavy  truck  to  carry  a  certain  load,  but 
that  the  man  got  a  truck  that  was  too  heavy,  that  he  should 
have  got  a  lighter  truek.  In  selling  gasoline  trucks  for  a 
number  of  years,  1  think  that  Mr.  Briggs  is  entirely  wrong.  I 
have  sold  cars  here  that  we  call  thousand-pound  wagons,  and 
when  we  were  called  upon  to  see  what  was  the  matter  we  found 
they  were  trying  to  use  it  for  2,500  pounds.  When  we  sold  a 
2,500-pound  wagon  it  was  expected  to  carry  7,500  pounds. 
Every  time  we  had  an  accident  we  found  that  was  the  case.  I 
think  Mr.  Briggs  is  entirely  wrong  in  regard  to  getting  over 
the  ground  faster.  What  he  wants  is  a  heavy  truck  to  carry 
five  tons  that  is  capable  of  carrying  20  tons. 

Mr.  Briggs-  I  did  not  lay  that  down  as  an  absolute  rule. 
If  you  get  a  truck  that  keeps  a  driver  going,  the  truck  that 
will  keep  him  driving  most  of  the  time,  that  is  most  efficient, 
but  if  you  waste  time  in  loading  and  unloading,  your  vehicle  Is 
inefficient.  The  rule  has  to  be  modified  to  suit  a  man's  par- 
ticular requirements.  My  idea  is  the  need  of  careful  study  of 
a  man's  actual  conditions.  If  a  man  is  going  to  handle  heavy 
machinery  he  should  have  a  heavy  tiuck,  but  if  a  man  is  going 
to  handle  empty  cigar  boxes  he  would  have  a  hard  time  in 
getting  a  big  load  The  application  of  a  man's  trucks  should 
be  made  to  a  man'«  need,  and  not  the  man's  needs  to  the  truck. 
There  is  no  question  as  to  the  need  of  having  a  heavy  truck 
to   handle   heavy   pieces. 

Mr.  W.  1..  Harvey:  A  drygoods  firm  that  will  buy  a  thou- 
sand-pound wagon  and  never  has  before  handled  more  than  a 
thousand  pounds,  it  he  has  an  automobile  will  get  twenty-five 
hundred  pounds  on  it-  If  you  take  a  horse  and  buggy,  the  sta- 
tistics of  the  United  States  show  that  the  ordinary  radius  of  a 
horse  is  fifteen  miles  per  day.  With  our  electric  machines  it 
is  thirty  to  fifty  miles  a  day.  We  go  to  a  man  and  we  say, 
"We  can 'take  and  put  you  in  a  machine  that  will  deliver  a  cer- 
tain amount  of  goods  in  a  given  time  that  two  horses  driven 
single  will  do."  Immediately  that  should  convince  him  of  the 
fact.  He  says,  "If  you  will  agree  to  furnish  what  two  horses 
will  do,"  and  he  immediately  piles  up  what  four  horses  will 
do.  That  is  what  we  have  been  up  against  all  along.  Take  the 
Emporium  and  Roos  Brothers.  Roos  Brothers  are  the  only  firm 
that    acknowledges    positively    and    actually    that    they    put    out 
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four  horses  with  a  single  machine.  A  single  machine  did  all 
their  work  on  Saturdays  which  five  horses  used  to  do.  They 
had  the  sense  to  employ  a  good  man  to  drive  that  machine. 
The  result  was  that  we  got  good  benefit  from  that.  Then  we 
went  to  the  Emporium,  and  they  wanted  to  get  a  boy  to  drive 
the  machine,  wheie  it  tnkes  a  first-class  machinist  to  do  It. 
And  with  the  electric  vehicles  we  are  going  to  find  the  same 
experience.  When  we  tell  a  man  we  are  going  to  give  him  a 
vehicle  for  500  pounds  anil  then  give  him  a  2,300-pound  ma- 
chine,  we  will  meet   the  objections. 

Hie  Chairman i  We  are  getting  off  the  subject  of  bat- 
teries. We  will  be  glad  to  hear  of  your  troubles  with  bat- 
teries. 

Mr.  I.  6.  Perriu:  While  on  this  particular  subject  I  wish 
to  agree  with  Mr.  Harvey  in  the  respect  that  trucks  are  almost. 
s  overloaded.  Cne  point  not  touched  upon  is  that  nearly 
half  the  time  these  trucks  are  running  empty,  and  I  believe 
consideration  should  be  given  to  the  fact  that  two-thirds  of 
the  expense  occur?  with  the  car  running  empty.  That  is  the 
reason  that  the  smaller  truck  works  out  to  be  more  efficient 
than   the  larger  ones. 

The  Chairman:  If  there  is  nothing  more  to  be  said  on 
batteries  we  will   go  to  'he  next  papi  i 

Mr.  C.  O.  Wilson)  There  is  one  objection  to  electric  vehicles 
and  that  is  the  washing  of  the  batteries.  A  great  many  people, 
when  you  tell  them  how  often  the  battery  has  to  be  washed, 
seem  to  think  that  is  a  great  expense  when  you  tell  them 
what  it  is  going  to  be;  and  1  would  like  to  ask  if  there  has 
ever  been  any  work  along  the  line  of  doing  away  with  washing 
sj  often  as  is  at  present  necessary.  Should  you  wash  a  battery 
two  or  three  times  depending  on  how  it  has  been  used?  There 
are  a  grrat  many  people  who  object  to  that.  It  probably  lays 
up  the  vehicle  for  a  couple  of  days,  if  you  did  not  happen  to 
have  a  fair  battery;  and  a  great  many  of  the  doctors  and 
business  men  need  the  machine  right  straight  along,  and  It 
throws  them  back  a  great  deal.  What  I  would  like  to  know 
is  if  there  has  been  any  work  along  the  line  of  doing  away 
with  this  washing.  Did  not  the  Willard  people  put  a  sort  of 
rubber  around  the  plates  to  keep  the  material  from  depositing 
in  the  bottom  of  the  jar  to  prevent  the  necessity  for  washing' 

The  Chairman:  The  Sperry  people  had  an  envelope,  but 
il  stopped,  the  circulation  of  the  electrolyte'  next  to  the  plate. 
Mr.  Stevenson,  you  can  tell  us  something  about  washing  bat- 
teries and  how  long  it  takes  to  wash   them. 

Mr.  P.  M.  Stevenson:  I  do  not  feel  very  much  like  talking, 
but  I  am  willing  to  answer  any  questions.  I  have  handled 
a  good  many  batteries  in  seven  years,  vehicle  latteries  espe- 
cially. In  washing  batteries  I  do  not  think  it  takes  very  long 
— two  days.  There  are  other  things  that  tie  a  ear  up  longer 
than  that.  I  have  about  sixty  to  take  care  of  and  I  never 
have  any  objection  about  the  battery  washing  in  any  way. 
Some  people  do  kick  a  little  about  the  expense,  but  it  is  not 
great    in    comparison    with    other   things. 

The   Chairman:     Of   what   does    I  i     rise   consist — in   the 

time   and    labor"' 

Mr.  P.  M.  Stevenson:  Tt  is  mostly  labor,  where  you  are 
using  the  old  separators  and  electrolyte. 

Mr.  G.  It,  Murphy:     Have  you  a  flat  charge  for  washing? 

Mr.  P,  M.  Stevenson:  i'es,  about  90  cents  a  cell  and  ma- 
terial  extra.     That  is.   for  labor,   90  cents  a  cell. 

Mr.  G.  A.  McDougald:  Does  that  include  the  labor  of  wash- 
ing the  cells.' 

Mr.  I*.  M.  Stfienson;  Yes.  The  total  runs  up  to  a  little 
more  than  a  dollar  a  cell,  putting  in  new  electrolyte  and  sep- 
arators: 

Mr.  G.  R.  Murphy:  Are  there  not  some  people  in  Los  An- 
geles who  make  a  flat  charge? 

Mr.  1".  M.  Stevenson:  Yes,  1  think  so.  They  charge  a  dollar 
a  cell;   hut  then   you   do  not  get  a  very  good  job. 

Mr.  G.  R.  Murphy:  Did  they  not  make  a  flat  charge  of 
twenty-five   dollars   for   thirty   cells? 

Mr.  P,  M.  Stevenson:  I  have  not  heard  of  any.  There  are 
people  who  make  a  Hat  charge,  but  1  have  seen  several  that 
have  been  washed  that  way,  and  they  have  always  been 
slighted. 

Mr.  W.  W.  Briggs:  Aoout  how  often  does  that  washing 
have  to  be  done? 

Mr.  P.  M.  Stevenson:  1  find  that  we  get  on  an  average 
about  three  thousand  miles  on  one  washing.  We  get  as  high 
oS  eight  to  nine  thousand  miles  out  of  the  battery,  and  we 
wash  it  usually  three  times. 

Mr.  G.  R.  Murphy:  At  the  end  of  about  each  three  thou- 
sand  miles? 

Mr.  P.  M.  Stevenson:  The  battery  will  only  stand  two 
washings.  It  runs  until  it  gets  dirty  the  third  time,  when  it 
will  hardly  pay  to  wash  again. 

Mr.  G.  A.  McDougald:  What  kind  of  skilled  labor  does  it 
take  to  do  that,  for  the  labor  of  washing  them  out  and  burning 
the   connections? 


Mr.  P.  M.  Stevenson:  It  does  not  take  much  skilled  labor, 
one  man  who  understands  the  business.  It  is  simply  direct- 
ing. A  man  needs  just  a  little  Instructing.  Burning  needs 
some  practice,  but  almost  any  man  can  do  the  other  work. 

Mr.  G.  R.  Murphy:  Eight  or  nine  thousand  miles  Is  as 
much  as  you  obtain  from  a  set  of  positives. 

Mr.  P.  M.  Stevenson:  We  never  set  up  a  negative  after 
eight  thousand  miles.  The  negatives  give  out  before  the  sec- 
ond set  of  positives  do.  We  have  had  cases  where  a  battery  has 
not  been  used  properly  where  the  positive  plates  would  give 
out  at  about  5,000  miles.  Then  we  would  use  the  old  negatives 
and  we  would   probably  get  5,000  more. 

Mr.  W.  W.  Wrings:  Is  there  any  value  in  a  discarded 
plate? 

Mr.  P.  M.  Stevenson:  You  would  have  to  ask  the  electric 
storage  battery  people  about  that? 

Mr.  G.  J.  Miami:  Can  the  old  plates  which  are  thrown  out 
be  used  over  again?  Can  they  be  made  use  of  by  putting  in 
new   active   material'' 

Mr.  G.  It.  Unrphy:  No.  that  is  not  feasible.  It  has  never 
been   a  success.      It   is   far  easier   to   put   in   a   new   plate. 

Mr.  G.  A.  jlacDougnld:  How  often  do  the  separators  have 
to  be  changed,  Mr.  Stevenson? 

Mr.  P.  M.  .Stevenson:  I  find  it  is  better  to  change  them 
every  tine  they  are  washed.  I  have  washed  batteries  where 
1  would  leave  ;n  the  old  wood  separators,  but  trouble  would 
always  come  from  it. 

Mr.  V\ .  t>.  Vance:     From  the  breaking  up  of  the  separator? 

Mr,  1".  M.  Stevenson:  Yes.  usually  that  way.  In  disturbing 
them  they  would  get  broken.  T  would  not  have  to  replace  all 
of  them,  hut  you  .have  to  be  very  careful,  and  I  find  it  better 
to  replace  them. 

Mr.  W.  1).  Vance:  Do  you  find  it  necessary  to  take  the 
positive  and  negative  elements  apart? 

Mr.  I*.  U.  Stevenson:  I  do  not  always  remove  them  if  they 
have  not  been  damaged  in  any  way.  I  get  a  good  many  bat- 
teries that  people  charge  themselves,  and  I  find  that  you  have 
to  have  new  separators  if  you  get  a  good  job  out  of  it. 

Mr.  \V.  D.  Vance:  lid  you  ever  run  into  a  set  of  separators 
that   have  been    punctured,  apparently  burned   through? 

Mr.  I".  »!.  Stevenson:  1  have  found  several  that  way.  A 
gooil  many  times  I  have  found  a  small  piece  of  lead  packed 
in  witli  the  separator  which  caused  a  short  circuit  that  burned 
out  the  separator. 

Mr.  \V.  D.  Vance:  I  had  a  case  where  every  separator  was 
punctured  through  in  several  places.  It  looked  very  much  like 
t lie  hole  tnat  a  static  discharge  would  make,  and  I  never  could 
understand  what  the  trouble  was. 

Mr.  G  it.  Murphy:  I  have  never  seen  that  case.  Was 
there   any    rubber   separator   used? 

Mr.  W.  I>.   Vance:     No,  there  was  no  rubber. 

Mr.  G.  R.  Murphy:  That  might  possibly  be  it.  It  might 
have  beer  pressed  up  against  the  positive  plate.  For  that  rea- 
son they  use  the  perforated  rubber  sheet  as  a  protection  to 
keep  the  wood  separator  away  from  the  surface.  It  is  not 
so  necessary  in  a  smaller  battery. 

Mr  G.  J.  Brand:  What  is  the  objection  to  all-rubber  sep- 
arators? 

Mr.  G.  R.  Murphy:  The  objection  against  all-rubber  sep- 
arators is  the  fact  that  they  have  to  be  perforated,  and  as  the 
material  's  washed  out  it  is  bound  to  lodge  in  those  perfora- 
tions and  bridge  across.  The  wood  separator  does  away  with 
all  troubles  of  this  character. 

Mr.  G.  J.  Brand:  I  found  one  mechanical  trouble,  that  the 
separator  had  not  been  made  to  fit  just  right. 

Mr.  G.  K.  Murphy:  We  have  had  a  little  trouble  of  that 
kind  in  sparking  oatterics  that  was  due  to  the  separators  not 
being  of  sufficient  thickness  for  the  separation  of  the  plates. 
That  has  been  remedied.  T  do  not  think  you  will  have  any 
more    trouble   of    that    character. 

The  Chairman:  in  going  about  I  have  had  different  people 
tell  me  of  many  different  lengths  of  time  that  it  takes  to  wash 
a  battery,  and  they  stale  all  the  way  from  two  days  down 
to  less  than  half  a  day.  t  was  told  in  Long  Beach  that  they 
could  take  in  a  vehicle,  wash  the  battery  and  send  it  out  inside 
of  half  a  day.  I  want  to  know  if  there  is  anyone  here  who  can 
do   that? 

Mr.  1".  M.  Stevenson:  I  know  just  how  they  do  that.  They 
will  pull  out  the  elements,  wash  out  the  jars,  fill  them  up  again, 
and  burn  them  together  and  slide  them  right  back  in  the  rig 
without  examining  them,  charging  a  flat  rate  of  so  much  a 
cell. 

The  Chairman:     They  do  not   take  the  plates  apart? 

Mr.  P.  M.  Stevenson:     No. 

The  Chairman;  In  that  way  they  do  not  have  to  remove 
the   separators? 

Mr.  P.  M.   Stevenson:    No;  they  simply  wash  out  the  jars. 
The    Chairman:      They    simply    remove    the    sediment    from 
the  bottom  of  the  jars. 
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Mr.  Brand:  There  is  really  no  value  in  it.  The  plates 
might  not  have  time  to  discharge,  hut  they  cannot  very  well 
use  the  same  electrolyte. 

The  Chairman:  Mr  Perrin.  how  long  does  it  take  you  to 
clear,  a  battery  under  the  best  conditions? 

Mr.  I.  G.  Perrin:  I  have  always  been  under  the  impression 
that  it  was  verj-  advisable,  in  fact,  quite  necessary,  to  give  the 
battery  one  slow  discharge  and  possibly  two  discharges  to 
bring  it  up  after  the  elements  have  been  exposed  to  the  air, 
but  I  would  like  to  have  an  expression  from  Mr.  Murphy  in 
regard  to  the  first  washing,  where  the  washing  of  the  battery 
is.  done  by  nist  simply  taking  the  elements  out  and  dumping 
the  sediment  and  not  disturbing  the  elements  or  the  wood 
separators.  That  is,  on  the  first  washing,  and  I  want  to  know 
if  I  am  correct  in  thinking  that  the  life  of  the  negative  plate 
would  be  twice  or  nearly  twice  the  length  of  the  life  of  the 
positive  piate. 

Mr  G.  R.  Murphy:  In  regard  to  the  washing.  I  think  I  agree 
with  Mr.  Stevenson.  It  is  simply  a  question  of  how  you  want 
to  do  it.  I  do  not  think  in  the  first  place  that  a  good  job  can 
be  done  reasonably  in  less  than  a  day.  That  is  the  minimum, 
and  it  is  pretty  fast  work;  it  would  take  nearer  a  day  and  a 
half  to  do  the  work  properly.  The  proper  way  to  wash  a 
battery  is  first  to  charge  the  battery  up.  and  on  removing 
the  elements  from  the  jars  it  is  simply  a  question  of  your  own 
judgment,  that  is.  how  the  separators  look.  If  there  is  any 
mechanical  damage  to  a  separator  I  would  say  put  in  a  new 
separator  right  away  and  not  run  any  chance  of  having  a  bad 
cell  later  on.  It  also  depends,  1  think,  on  the  rig,  whether 
there  would  be  any  mechanical  injury  to  those  separators.  If 
jou  have  a  rig  that  is  not  an  easy  running  machine  there  might 
r»e  some  tendency  to  damage  or  split  them.  I  do  not  think  it 
is  necessary  to  remove  all  the  separators,  but  I  think  you 
■will  find  always  that  a  small  percentage  needs  renewal  or 
fixing  up.  After  cleaning,  the  amount  of  charge  that  is  neces- 
sary depends  on  the  method  in  which  the  work  has  been 
handled.  I*'  your  negatives  are  kept  reasonably  wet  an  ordi- 
nary charge  would  do.  If  there  has  been  any  tendency  to 
dry  out,  then  T  think  a  longer  charge  is  necessary,  and  it 
might  be  well  to  follow  this  up  by  a  discharge  for  capacity. 
Ordinarily,  if  the  negatives  are  kept  reasonably  wet  I  do  not 
think  that  discharging  is  necessary.  As  far  as  the  life  of  the 
negative  plate  is  concerned,  it  is  pretty  hard  to  say  what  it  is 
in  miles.  And  it  is  pretty  hard  to  compare  it  with  the  positive 
plate.  The  life  of  the  positive,  in  the  first  place,  is  a  function 
of  the  number  of  the  charges.  A  positive  plate  is  good  for  300 
charge-..  If  you  get  an  ordinary  life  out  of  a  set  of  positives 
■ — that  is  300  charges — I  think  your  negatives  will  be  good  for 
one  and  a  half  to  one  and  two-thirds  of  the  life  of  your  posi- 
tives. The  whole  thing  comes  down  to  a  personal  equasion  of 
just  how  it  is  handled.  Mr.  .Stevenson  brought  up  the  point 
that  in  their  garage  they  preferred  to  put  in  a  new  negative 
at  the  end  of  the  first  set  of  positives  rather  than  to  interfere 
with  the  working  of  the  second  set  of  positives  at  some  mid- 
way point  in  their  life.  Of  course,  you  Could  work  that  nega- 
tive material  to  a  greater  extent,  possibly  60  per  cent.  I  think 
that  answers  your  question. 

Mr.  I.  G.  Perrin:  I  think  it  does.  If  reasonably  sure  of  the 
set  of  positives  throwing  the  whole  thing  out  of  balance,  unless 
one  is  reasonably  sure  of  working  out  two  sets  of  positives. 

Mr.  G.  R.  Murphy:  The  bad  feature  of  putting  in  new  nega- 
tives too  soon  is  that  you  do  not  work  out  your  investment. 
and  on  the  other  hand  you  have  to  give  them  a  full  initial 
charge  with  positives  partially  worn.  That  is  not  true  of  posi- 
tives. Still,  that  condition  could  be  done  away  with  if  you 
happen  to  have  an  old  set  of  grids  about,  charging  up  the  neg- 
atives with  them.     That  is  a  condition  that  could  be  easily  met. 

The  Chairman:  These  methods  come  down  to  a  question 
of  practicality.  The  battery  man  naturally  runs  everything — 
the  vehicle  and  his  customer — to  fit  the  battery,  whereas  the 
customer  makes  the  battery  run  to  fit  his  desire.  We  find  this 
obtains  not  only  in  the  vehicle  business,  but  in  the  central 
station  business,  and  the  practical  solution  is,  I  believe,  to  make 
the  renewals  of  the  battery,  the  washings  and  the  repairs  of 
the  vehicle  conform  to  the  desires  of  the  user  and  make  the 
vehicle  the  most  convenient    thing   for  him. 

Mr.  G.  R.  Murphj :  1  would  like  to  ask  Mr.  Stevenson,  in 
washing  a  cell,  what  does  he  pay  for  lead  burners?  "What  is 
the  difference  between   Los  Angeles  and   San   Francisco? 

Mr.  P.  M.  Stevenson:  Just  working  at  that  trade  alone, 
fifteen  to  eighteen  dollars  per  week.  Very  few  of  them  do 
it  for  much  less  than  that.  "What  you  would  call  an  excellent 
lead   burner.      I   do  nearly  ail   the   lead  burning   myself. 

Mr.  G.  R.  Murphy:     Can  you  pet  men? 

Mr.  P.  M.  <i|cven»oii:  There  are  a  few,  but  as  a  rule,  if 
they  can  do  that  they  do  not  want  to  do  anything  else. 

I  was  going  to  say  something  about  batteries.  Some  man- 
ufacturers of  electric  vehicles  do  poor  burning  of  battery  con- 


nections, eausing  plates  in  certain  cells  to  deteriorate  rapidly. 
In  talking  ahout  washing  the  battery,  the  battery  should  be 
taken  down  when  washed  the  first  time,  because  you  will 
find  several  delects  like  that.  "We  have  had  such  things  as 
even  reversed  cells  come  in  a  new  battery  that  is  supposed  to 
have  been  tested. 

Mr.  Seraba:  I  would  like  to  say  that  I  think  a  man  that 
has  got  a  discarded  cell  has  got  to  look  at  the  washing  and 
renewal  business  in  a  little  different  light  than  the  man  in  the 
shop.  I  think  the  fiist  washing  can  be  done  and  at  a  small 
profit  at  a  whole  lot  less  than  90  cents  a  cell.  I  think  it  can 
be  done  on  a  new  battery — well,  for  a  24-cell  battery,  for  ten 
dollars  easily.  I  am  saying  this  because  when  you  sell  a  man 
you  have  got  to  tell  him  approximately  what  it  is  going  to 
cost  him.  As  far  as  renewing  the  positive  at  the  same  time 
that  you  renew  the  negative,  because  a  negative  will  not  out- 
last two  positives,  I  do  not  see  the  point.  For  instance,  if  you 
put  in  a  new  set  of  positiies  you  have  got  to  open  the  bat- 
teries three  times  for  washing,  and  at  the  second  washing 
I  do  not  see  why  you  cannot  put  in  new  positives  at  that 
time.  Tou  have  got  to  keep  the  proposition  on  as  economical  a, 
basis  as  possible.  I  think  those  who  are  selling  cars  have  to 
consider  this  point  rather  than  try  to  keep  the  cars  running 
up  to  their  full  capacity  at  all  times. 

.Mr.  W.  I..  Harvey:  The  oldest  storage  battery  that  I  have 
ever  heard  of  is  one  that  is  contained  in  the  human  breast.  It 
is  called  the  heart.  "We  have  mechanics  called  doctors.  In 
due  time  the  human  eltctiic  automobile  begins  to  show  the 
effect  of  wear  and  tear.  The  battery  needs  washing.  The 
quack  gives  you  a  dose  of  calomel  and  turns  you  loose.  In 
two  or  three  weeks  you  are  again  run  down,  and  commer- 
cially speaking  the  human  heart  is  not  for  sale.  The  com- 
mercial vehicle  is  called  the  electric  automobile — the  heart 
of  the  automobile  is  the  battery.  The  ordinary  man  who  will 
take  the  battery  from  the  machine  and  half  wash  it,  just  give 
it  an  overlook  and  put  it  back  is  a  quack.  The  man  who  Is 
selling  that  machine  and  to  influence  his  sale  insists  that  his 
machine  can  be  taken  care  of  so  much  cheaper  than  the  other 
man's  car,  simply  because  his  battery  does  not  have  to  be 
taken  care  of,  is  also  a  quack.  There  is  only  one  way  to  look 
at  the  proposit'or.  We  are  selling  electric  automobiles  as  a 
commercial  commodity;  we  are  selling  them  to  make  money; 
and  when  we  sell  a  man  a  machine  we  want  to  be  able  to  look 
him  in  the  eyes  the  next  day  or  six  months  afterwards  and 
be  glad  to  meet  him,  and  not  run  around  the  corner  and  dodge 
him  because  we  have  given  him  a  gold  brick.  The  man  who 
sells  an  automobile  has  a  certain  moral  obligation  put  upon 
him.  That  man  must,  explain  to  the  customer  who  buys  that 
his  battery  has  certain  deficiencies;  it  must  be  looked  after: 
it  must  be  washed;  and  in  putting  in  the  initial  charge  after 
the  washing  it  takes  a  certain  time  to  do  it.  I  used  to  engage 
a  horse  and  buggy  by  the  month  in  my  business,  and  when  my 
horse  was  sick  I  would  go  down  to  the  stable  and  raise  the 
dickens.  I  four.d  I  could  take  the  street  car  for  a  day  or  two 
until  that  horse  was  put  in  proper  condition.  With  the  automo- 
bile it  is  the  same,  your  customer  is  the  same  as  I  was;  after 
he  buys  an  automobile  he  could  not  get  along  twelve  hours 
without  that  machine;  he  has  got  to  have  it.  It  is  up  to  you, 
gentlemen,  to  tell  him  that  he  cannot  have  it  until  it  is 
properly  fixed.  The  preat  trouble  with  the  electric  automobile 
is  that  you  are  trying  to  turn  them  out  too  quick,  you  did  not 
half  fix  Ut — you  ire  quacks.  When  you  sell  a  machine  ex- 
plain to  the  man  mat  the  heart  of  the  machine  is  the  battery: 
the  battery  has  to  be  properly  taken  care  of,  and  at  certain 
periods  you  have  got  to  have  that  battery  in  your  place  and 
it  is  going  to  take  time.  Impress  it  on  his  mind  and  he  will 
know  it.  He  will  kick  when  you  have  to  fix  it,  but  when  you 
have  fixed  it  properly  and  turned  it  out  that  way  he  will  be  a 
friend  of  yours  for  life.  But  if  you  take  a  hurry-up  job  from 
him  and  wash  it  in  six  hours  or  twelve  hours  you  might  as 
well  stop  doing  business,  because  you  are  going  to  invite 
trouble  for  yourself.  After  it  has  been  washed  a  battery  is 
like  a  new  machine,  it  has  got  to  have  the  same  initial  charge: 
it  has  got  to  be  charged  and  then  drawn  out,  you  have  got  to 
do  it  with  proper  amperage;  it  has  got  to  be  done  properly  or 
you  will  have  the  machine  back  on  your  hands.  You  have  to 
educate  your  customers  that  at  certain  periods  you  have  to 
do  that,  and  you  have  to  do  it  right.  If  you  do  not  you  are 
going  to  have  a  continual  run  of  kicking.  Everybody  will 
have  a  hammer  out  for  the  electric  automobile.  I  believe  that 
•■very  one  of  them  is  properly  built;  every  one  of  them  can 
be  made  to  run  its  full  guaranteed  distance  every  day.  It  is 
just  simply  a  matter  of  taking  care  of  the  battery.  And  when 
everybody  makes  up  his  mind  that  such  things  have  to  be  you 
are  going  to  have  pleasure  in  selling  electric  automobiles,  and 
you  are  going  to  make  friends  of  those  you  sell  them  to. 
(Applause.) 

Mr.    A.    C.    Downing:      Following    up    what    has    been    said: 
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The  best  example  thai   has  come  ler  mj    notice  of  such  work 

(    done  bj    Atwood,   of  Toledo,  Ohio.     Mr.    Atwood  apprc- 
■  t   the  point   Mr.   Harvey   has   made  after   knocking   a: 

tr>     foi  Ing    up    troubles    with    storage 

rles  and  decided  he  would  open  an  ideal  garage  In  a  city. 
II..  selected  Toledo.  There  were  not.  sit  the  time  lie  went 
there,  Iwenty-tlve  electric  machines.  In  his  selling  program 
he  outlined  (just  .is  has  been  suggested)  to  the  customer  what 
;,  balterj  needed,  and  he  went  en,-  step  further:  He  had  an 
oxtra  battery,  and  w  ienever  i  man's  batterj  needed  washing 
ianed  him  that  extra  battery  at  a  nominal  charge,  say  a 
dollar  a  day  for  the  time  his  battery  was  laid  up.  As  a  natural 
consequence,  he  could  have  proper  time  for  giving  the  cus- 
tomers' battery  proper  attention.  That  is  one  of  his  strongest 
points — his  customers  would  have  the  use  of  the  car  every 
day. 

Mr.  \v.  D.  Viincc:  I  want  to  say  In  justice  to  myself — I  do 
not  know  whether  Mr.  Harvey  referred  to  me. 

Mr.    \\  .    (..    lliirvt  "  :      No,    no. 

Mr.  w .  l>.  Vnnri':  My  point  was  not  to  slight  the  work. 
My  point  was  to  evade  the  point  that  t  ■  ■    people  make 

to  c  that  has  -.i  car  in  the  shop  to  fix. 

Mr.  W.  I.,  lliirvt-j  :  1'nu  mean  to  make  :i  hat  price  fur  .1 
certain  job? 

Mr,   W  .   I>.   Vnnce;     X".  charge  a  fair  price   for  a  fair  job. 

Tin-  t  lisiiniiMii:    1   think   we   understand   the   points  that  are 

that    the    salesman    often    tries    to    cover    up    the    weak 

points,  and  v.  hen  the  customer  finds  them  .ait  he  is  dissatisfied; 

as,    th      long-sighted    salesman    gives    a    full    account    of 

what  i.e  is  selling,  and  the  result  is  satisfactory 

(To   Be   <  oiiiiiiut'il.  1 


AMERICAN    AUTOMOBILES    IN    SPAIN. 
Consul-General  Frank  D.  Hill  of  Barcelona,  in  writing  on 
the  automobile  trade  in  Spain,  states  that  he  is  in  receipt  of 
a  report,  made  at  his  request  by  the  agent  of  an  American 
automobile  manufacturer,  in  which  the  writer  states: 

An  experience  of  several  years'  duration  as  manager  of 
an  important  garage  in  Mexico,  during  which  time  lie  had 
ample  opportunity  to  study  American  cars,  has  convinced 
him  of  their  superiority  over  European  cars  in  general. 

in  the  first  place  the  American  car  is  carefully  designed 
for  travel  over  poor  roads,  many  of  those  in  Spain  being  in  a 
deplorable  condition.  The  American  chassis  is  wonderfully 
strong,  of  great  resistance,  and  high  enough  to  permit  passing 
over  stones  projecting  eight  or  nine  inches.  As  a  rule  Euro- 
pean cars  are  built  very  low,  the  tendency  being  to  increase 
the  stability  in  this  manner.  The  hang  of  the  American  car 
is  superb,  incomparably  superior  to  that  of  the  European,  and 
in  addition  to  numerous  other  advantages  it  possesses  the 
most  appreciable  one  of  cheapness. 

The  cost  of  an  American  car  is,  in  proportion,  greatly 
inferior  to  that  of  any  European  make.  For  example,  an 
average  American  car,  30/32  horsepower,  equivalent  to  a 
French  10  20,  with  double  phaeton  tonneau,  searchlight, 
lanterns,  horn,  cushions,  hood,  etc.,  well  appointed  in  every 
respect,  costs  $2,800;  while  the  French  car  16/20  costs  $3,184, 
leaving  a  difference  of  approximately  $400  in  favor  of  the 
American  car.  To  this  should  be  added  the  20  per  cent  dis- 
count granted  by  American  manufacturers,  with  the  result 
that  the  net  price  of  a  completely  equipped  car  is  $2,240.  Of 
course,  freight  charges  and  customs  duties  increase  the  prices 
shown,  but  these  are  practically  the  same  for  European  as  for 
American  cars. 

The  American  cars  best  adapted  to  conditions  in  Spain 
are  first-class  makes,  ranging  from  40  to  65  horsepower,  and 
costing  from  $4,000  to  $5,000;  second  class,  small  touring  cars 
of  20  to  40  horsepower,  ranging  in  price  from  $1,500  to  $3,000; 
and  runabouts  for  business  men,  doctors,  brokers,  agents,  etc., 
at  a  cost  of  $850  to  $1,000.  These  little  cars  present  great 
advantages  for  Spain,  being  convenient,  inexpensive,  easy  to 
run,  and  good  hill  climbers. 

Excellent  opportunities  are  offered  to  American  makers 
of  tires  and  accessories,  owing  to  the  good  quality  and  cheap- 
ness of  their  products. 

A  set  of  American  tires  was  tried  in  Barcelona  and  lasted 
exactly  one  year,  in  spite  of  continuous  daily  use  on   a  car 


weighing  1,600  kilos  (3,520  pounds).  It  is  difficult  to  cite  a 
similar  example.  Aside  from  their  cheapness,  accessories  of 
American  manufacture  are  to  be  recommended  for  their  per- 
fection and  convenience,  American  makers  progressing  rapidly 
in  this  branch. 

Drays  and  trucks  for  commercial  use  are  almost  unknown 
in  Spain,  and  their  introduction  would  undoubtedly  be  facili- 
tated by  familiarity  with  American  systems,  which  are  much 
cheaper  than  those  imported  from  France  or  manufactured 
here. 

Should  American  manufacturers  care  to  exploit  an  excel- 
1.  nt  market,  they  ought  to  organize  a  permanent  exposition 
in  Barcelona.  A  stock  of  most  improved  models  should  be 
kept  on  hand,  supplemented  by  tires  and  accessories  of  every 
description. 


NEW  AUTOMOBILE  TRANSPORTATION  COMPANY 
IN  TOKYO. 

Vice-Consul-General  E.  G.  Babbitt  of  Yokohama  forwards 
the  following  information  regarding  the  organization  of  an 
automobile  transportation  company  in  Japan: 

There  was  recently  organized  in  Tokyo  a  transportation 
company  for  the  purpose  of  transporting  passengers  and 
freight  throughout  that  city.  The  capital  of  the  company  is 
500,000  yens  (yen  =  $0,498  gold),  of  which  one-fourth  has 
been  paid  in. 

The  intention  was  to  start  business  with  20  motor  cars, 
and  a  number  of  these  have  been  ordered  from  France  through 
a  local  business  house.  It  is  understood  that  a  firm  in  Paris 
is  supplying  the  cars,  at  an  average  cost  of  $3,000  gold.  Five 
of  these  cars  have  recently  arrived  and  undergone  successful 
tests;  two  of  them  are  for  passengers,  carrying  six  persons 
each,  and  the  others  light-delivery  trucks  of  a  loading  capacity 
of   l'/2   tons. 

Transportation  of  goods  by  automobile  is  a  comparatively 
new  undertaking  for  Tokyo.  Several  of  these  light-delivery 
trucks  and  vans  have  been  used  in  Tokyo  by  private  com- 
panies, but  the  fact  that  no  orders  were  repeated  is  evidence 
that  they  were  not  considered  economical  or  capable  of  com- 
peting with  the  cheap  cooly  labor  that  so  largely  takes  the 
place  of  horse  or  mechanical  transportation  in  Japan. 

American  manufacturers  should  not  become  possessed 
with  the  idea  that  they  can  send  catalogues  over  here  and 
receive  orders  and  remittances  by  return  mail;  the  Japanese 
want  to  see  what  they  are  buying.  It  appears  that  the  present 
undertaking  is  rather  a  venture  on  the  part  of  the  French 
manufacturers  and  the  local  agent;  that  the  success  of  the 
new  transportation  company  is  problematical;  and  that  the 
cost  of  the  machines,  with  50  per  cent  ad  valorem  duty,  with 
cost  of  operating  and  repairs,  may  take  more  than  the  profits 
of  a  business  which  is  not  assured  them. 


MEXICAN  PRODUCER  PLANTS. 
The  general  adoption  of  producer  gas  in  Mexican  mining 
operations  is  well  illustrated  by  the  plant  of  the  Capuzaya  Min- 
ing Company:  Parral,  Mexico.  Here  a  300-horsepower  West- 
inghouse  gas  engine  generating  unit  was  put  in  operation  in 
February  of  the  present  year,  operating  on  power  gas  gener- 
ated from  charcoal.  This  plant  was  installed  to  serve  a  large 
group  of  mining  properties  at  Parral.  This  company  has  had 
a  Westinghouse  engine  of  the  same  size  and  design  in  opera- 
tion for  about  a  year.  The  National  Iron  &  Steel  Company, 
Mexico  City,  has  also  operated  a  producer  gas  engine  plant 
for  light  and  power  service,  and  the  Cia  Industrial  Jabonera, 
at  Laguna,  Mexico,  installed  a  similar  plant  in  1906.  Another 
important  plant  in  Mexican  territory  may  be  mentioned,  that 
of  the  Potosina  Electric  Company,  San  Luis  Potosi,  Mexico. 
This  was  one  of  the  earliest  and  the  largest  installations  in 
this  part  of  the  country,  the  first  engines  being  installed  in 
1902.  Another  is  that  of  the  Empress  Electricita  Duraguena, 
Durango.  Mexico,  in  whose  plant  is  installed  320  horse  power 
in  suction  producer. 
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CURRENT  COMMENT 


Competitive  stoke-room  firing  reduced  coal  consumption 
20%  on  some  of  the  vessels  of  the  U.  S.  fleet  in  its  recent  trip 
around  the  globe. 

The  largest  hydro-electric  plant  in  France  is  at  the  Tuil- 
leries  works,  ten  miles  from  Bergerac,  which  has  been  de- 
signed to  develop  23,000  horsepower. 

Vanadium  bronze,  on  account  of  its  non-magnetic  prop- 
erties, is  to  be  used  in  the  construction  of  the  new  magnetic 
survey  yacht  for  the  Carnegie  Institute  of  Washington. 

An  alloy  cannot  be  made  with  aluminum  and  sodium,  as 
the  sodium  remains  at  the  top  and  the  aluminum  at  the  bottom 
of  a  mixture.    Nor  will  thallium,  lead  and  bismuth  mix. 

Coal  in  Japan  is  obtained  chiefly  from  Kiushiu,  the  south- 
ernmost of  the  islands,  and  from  Hokkaido,  the  most  northern. 
The  former  produces  two-thirds  of  the  entire  output  of  Japan. 

Heroult  electric  furnaces  are  being  built  for  the  South 
Chicago  works  of  the  Illinois  Steel  Company  and  the  Worces- 
ter plant  of  the  American  Steel  and  Wire  Company,  both  being 
15-ton  furnaces.  These  are  to  refine  the  steel  by  eliminating 
phosphorus,  sulphur  and  slag. 

"Krytol,"  for  use  in  electric  furnaces,  is  a  patented  com- 
pound of  graphite,  coke  and  carborundum,  put  up  in  uni- 
formly sized  grains.  Resistance  is  increased  by  increasing 
the  proportion  of  coke  and  carborundum.  It  is  used  either 
loose  or  in  glass  tubes  for  the  production  of  steady  low  tem- 
peratures. 

Electric  welding  is  being  largely  used  in  the  manufacture 
of  chains-,  the  electric  machine  being  able  to  weld  from  four 
to  five  hundred  links  per  hour  for  small  chains,  formerly 
done  at  the  rate  of  twenty  per  hour  by  hand.  Iron  to  be 
welded  electrically  must  be  free  from  phosphorus  and  silica 
and  contain  manganese. 

Electrical  Sterilization  of  water  is  under  experiment  for 
the  water  supply  of  Paris.  Ozonized  air  is  forced  into  ster- 
ilizing columns  by  means  of  an  electric  pump.  The  process 
removes  practically  all  the  colon  bacilli  from  turbid  river 
water,  previously  filtered  through  sand  filters.  It  requires 
10.600  kw.-hr.  per  million  gallons  of  filtered  water  and  12,490 
kw.-hr.   per  million  gallons  of  turbid   water. 

The  S'assano  electric  furnace  has  replaced  the  crucible 
in  the  manufacture  of  steel  at  the'  Bonner  Praserfabrik,  Ger- 
many. There  are  two  one-ton  furnaces  in  the  plant,  each  of 
250-horsepower,  one  being  kept  in  reserve.  They  employ  three- 
phase  current  at  110  volts  50  cycles.  The  treatment  of  a  one- 
ton  charge  takes  five  hours,  including  iyz  hours  for  dephos- 
phorizing and  de-sulphurizing.  The  current  consumption  is 
900  kw.-hrs.  per  ton. 

An  anti-smoke  campaign  has  been  instituted  by  the  Penn- 
sylvania Railroad  among  its  engineers  and  firemen,  in  a 
general  order  issued  recently  to  all  lines  east  of  Pittsburg,  to 
the  effect  that  "smoke  means  waste  and  must  be  avoided." 
Five  assistant  road  foremen  are  instructing  firemen  how  to 
reduce  the  quantity  of  smoke.  The  coal  bill  of  this  road  is 
$10,000,000  annually,  and  it  is  believed  that  $100,000  could  be 
saved  every  year  with  more  economical  handling  of  coal. 

A  new  source  for  rubber  has  been  found  in  a  plant  in 
Portuguese  West  Africa,  the  roots  of  which  contain  rubber- 
yielding  latex.  The  roots  are  chopped  into  pieces  and  are 
then  subjected  to  pressure.  From  this  liquid  the  rubber  is 
prepared  by  heating  or  exposure  to  the  air.  The  plant  is 
locally  known  as  "bitinga."  Experiments  are  being  made  to 
see  if  it  is  likely  to  pay  for  cultivation. 


Electric  pumping  and  hoisting  is  to  be  installed  at  the 
Old  Dominion  copper  mines  at  Globe,  Ariz.  The  power  plant 
will  be  placed  in  the  smelter  power  house  and  have  a  capacity 
of  2,000  kilowatts. 

Electric  automobiles  in  the  Glidden  tour  for  1909  are 
planned  as  the  result  of  a  2140-mile  trip  between  Lincoln, 
Nebraska,  and  New  York  City  recently  made  by  O.  P.  Fritchlie 
in  a  Fritchlie  machine.  The  machine  averaged  ninety  miles  a 
day  over  bad  roads. 

High  tension  bronzes,  such  as  manganese  bronze,  on 
account  of  their  tensile  strength  and  elongation,  which  approx- 
imates that  of  steel  castings,  are  excellent  for  high  pressure 
marine  boilers.  These  qualities  continue  even  at  the  high 
temperature  here  attained.  For  valve  fittings  there  is  no 
trouble  with  liquidation,  as  in  the  case  of  gun  metal  castings. 

The  photo-electric  cell  is  a  new  form  of  dry  battery, 
theoretically  interesting  but  of  little  practical  value  at  present. 
Dr.  .1.  A.  Fleming  describes  such  a  cell  in  a  recent  paper  in 
tin'  Philosophical  Magazine.  It  consists  essentially  of  a  glass 
tube  from  which  the  air  has  been  exhausted  and  having  a  strip 
of  platinum  at  one  end  and  a  plate  of  fluid  amalgam  of  sodium 
and  potassium  at  the  other.  When  a  powerful  light  is  con- 
centrated on  the  latter  an  electric  current  flows  from  the 
platinum  to  the  amalgam  through  the  vacuum  tube.  This 
current  is  at  a  potential  of  on^-half  volt  and  amounts  to  about 
five  micro-amperes.  The  light  frees  negative  ions  from  the 
alloy  which  liberate  their  electric  charge  upon  striking  the 
platinum.  This  produces  a  positive  electric  current  in  an 
outside  circuit.  This  is  probably  the  basis  of  certain  sen- 
sational articles  in  the  daily  press. 


THE    JOHN    W.    MACKAY    JUNIOR    FELLOWSHIPS 

In  Juiy,  1906,  Mr.  Clarence  W.  Mackay,  jointly  with  his 
mother,  Mrs.  John  W.  Mackay,  gave  to  the  University  of  Cali- 
fornia one  hundred  thousand  dollars,  for  the  endowment  of  the 
John  W.  Mackay  Junior  Professorship  of  Eleetriral  Engineering, 
with  the  proviso  that  such  part  of  the  income  as  tin-  Regents  of 
the  University  might  determine,  or  the  whole,  was  to  be  used 
for  the  salary  of  the  incumbent  of  the  chair,  and  that  the  residue 
of  the  income  was  to  be  devoted  to  the  furtherance  of  research 
work  in  electrical  engineering  in  the  University. 

In  accordance  witli  the  terms  of  this  endowment  the  Uni- 
versity of  California  has  established  two  John  /('.  Mackay  Junior 
Fellowships  m  Electrical  Engineering,  of  an  rnnual  value  of  ,i\ 
hundred  dollars  each.  The  tuition  charges  of  the  University  are 
nominal.  These  fellowships  are  open  to  all  properly  qualified 
university  graduates. 

I  he  object  of  the  fellowships  is  not  to  facilitate  ordinary 
engineering  or  scientific  study,  but  to  enable  students  who  have 
completed  a  college  course  to  do  research  work  in  electrical 
engineering,  with  a  view  to  aiding  the  advance  of  the  application 
of  electricity  to  scientific  and  industrial  purposes. 

The  place  of  residence  of  those  holding  the  fellowships  is  to 
be  at  the  University  of  California  Experimental  or  other  work, 
however,  may  be  carried  on  outside  the  laboratories  of  the 
University. 

Opportunities  for  study  and  investigation  in  Electrical  En- 
gineering at  the  University  of  California  are  extensive,  and  the 
laboratories  are  well  equipped  for  investigation  and  research 
work.  The  appointment  to  each  fellowship  shall  be  for  one  year, 
which  appointment  may,  however,  be  renewed,  at  the  discretion 
of  the  Graduate  Council  of  the  University. 

Applications  for  these  fellowships  should  be  filed  with  the 
Recorder  of  the  Faculties.  Berkeley.  Cal.,  as  early  as  March  15th. 
if  possible. 
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in  the  world  is  that  nearing  completion  at  McCall's 
Ferry  on  the  Susquehanna  River  in  Pennsylvania. 
Here  one  hundred  and  thirty-five  thousand  horse- 
power is  to  be  generated  by  ten  turbines  under  a  head 
of  fifty-three  feet  at  ninety-four  revolutions  per  min- 
ute. Each  of  the  generators  weighs  almost  three  hun- 
dred million  pounds.  These  same  generators  would 
develop  three  times  as  much  power,  if  used  under  the 
head  available  at  Niagara  Falls,  and  ten  times  as  much 
if  under  that  at  Centerville, California.  If  they  were  used 
at  the  extremely  low  head  under  discussion,  they  would 
develop  less  than  half  the  horsepower.  This  plant  is  in 
the  midst  of  a  region  of  cheap  fuel,  and  is  to  furnish 
electricity  in  competition  with  that  developed  by 
steam  power,  and  therefore  stands  as  an  example  of 
what  can  be  accomplished  at  a  moderately  low  head, 
and  also  shows  how  unwieldly  a  generator  might  be- 
come under  a  very  low  head.  Under  present  conditions 
we  can  hope  for  but  little  power  from  streams  running 
through  a  country  of  low  relief. 


examination  indicates  several  typographical  errors  which  will 
undoubtedly  be  corrected  in  future  editions.  With  so  much 
to  praise  and  so  little  to  condemn,  the  book  is  a  most  valuable 
contribution  to  the  classics  of  electrical  engineering. 


BOOKS    RECEIVED. 


"General  Lectures  on  Electrical  Engineering,''  by  Charles 
P.  Steinmetz,  A.  M.,  Ph.  D.,  edited  by  J.  L.  R.  Hayden,  284 
pages,  6x9,  cloth,  gilt  top,  hand  tinted  portrait,  48  diagrams. 
Price  $2.00  postpaid.  Robson  &  Adee,  Schenectady,  X  Y., 
and  Technical  Book  Shop,  San  Francisco. 

This  attractive  volume  brings  into  compact  form  a  num- 
ber of  lectures,  general  in  character,  describing  some  per- 
plexing problems  in  electrical  engineering.  By  eliminating 
the  calculus  from  his  discussions  the  author  has  removed  the 
usual  stumbling  block  to  a  clear  comprehension  of  this  subject 
by  those  not  expert  in  "mathematical  shorthand."  This  book 
is  not  an  elementary  treatise.  It  presupposes  a  knowledge 
of  all  ordinary  electrical  terms  and  a  familiarity  with  elec- 
trical apparatus.  Each  lecture  is  a  unit  in  itself,  yet  all  are 
connected  by  a  logical  sequence.  After  an  introductory  review 
of  the  requirements  of  the  various  applications  of  electric 
power  and  a  discussion  of  the  kind  of  electric  current  best 
fitted  therefor  the  author  first  takes  up  the  distribution  of 
light  and  power  by  direct  and  alternating  current,  together 
with  load  factor  and  the  cost.  He  next  treats  the  subject  of 
long-distance  transmission,  frequencies,  voltages  and  losses, 
Including  transformer  connections.  Higher  harmonics  of  the 
generator  \vave  and  high  frequency  oscillations  and  surges 
are  each  the  subject  of  a  lecture.  Under  generation  a  com- 
parison of  prime  movers  is  made  and  the  different  needs  of 
each  class  of  service  broadly  discussed.  Succeeding  lectures 
deal  with  the  hunting  of  synchronous  machines,  regulation 
and  control,  and  lightning  protection.  About  fifty  pages  are 
devoted  to  three  lectures  on  the  electric  railway,  its  train 
and  motor  characteristics,  particularly  those  of  the  alternating 
current  railway  motor.  A  lecture  is  devoted  to  electro- 
chemistry, one  to  incandescent  lamps,  and  one  to  arc  lighting. 
The  volume  is  concluded  with  an  appendix  on  light  and  illum- 
ination and  one  on  lightning  and  lightning  protection.  Dia- 
grams have  been  introduced  frequently  to  supplement  the 
text.  In  the  course  of  the  preface  it  is  stated  that  this 
book  "comprises  a  discussion  of  the  different  methods  of 
application  of  electric  energy,  the  means  and  apparatus  avail- 
able, the  different  methods  of  carrying  out  the  purpose,  and 
the  relative  advantages  and  disadvantages  of  the  different 
methods  and  apparatus  which  determine  their  choice."  Com- 
ing from  such  an  authority  and  presented  in  such  an  admirable 
form,  this  is  a  volume  that  is  worthy  of  a  place  in  the  library 
of  every  electrical  engineer.  Its  chief  defect  is  the  absence 
of  an  index,  which  would  greatly  enhance  its  utility.   A  cursory 


PERSONAL. 

George  Curtis  of  the  Waterman,  Davis  &  Curtis  Co.,  elec- 
trical contractors  of  Sacramento,  was  in  San  Francisco  this 
week  with  his  wife. 

J.  W.  Perry,  of  the  New  York  office  of  the  H.  W.  Johns- 
Manville  Company,  is  in  San  Francisco  in  the  course  of  his 
annual  trip  to  the  Pacifiic  Coast. 

Thomas  I.  Stacey,  treasurer  of  the  Electric  Appliance 
Company  of  Chicago,  accompanied  by  his  wife,  left  San  Fran- 
cisco this  week  for  Los  Angeles. 

H.  M.  Lauritzen,  recently  with  the  sales  department  of 
the  New  York  office  of  the  Holophone  Company,  has  joined 
the  San  Francisco  force  of  the  same  company. 

G.  A.  Scoville,  Pacific  manager  for  the  Dean  Electric 
Company,  of  Elyria,  Ohio,  has  returned  to  San  Francisco 
after  a  business  trip  of  about  a  week  in  the  South. 

J.  E.  Way,  of  the  R.  Thomas  &  Sons  Company,  East  Liver- 
pool, Ohio,  who  has  been  in  the  Northwest,  has  been  com- 
pelled to  abandon  the  balance  of  his  Coast  trip  and  return 
to  the  East  owing  to  the  sudden  death  of  his  father  in-law. 
Mr.  Way  is  planning  to  return  to  the  Coast  at  an  early  date 
and  complete  his  trip,  which  will  include  San  Francisco  and 
Los  Angeles. 


TRADE  CATALOGUES. 
The  General  Electric  Company  in  Bulletin  No.  4646  pre- 
sents interesting  data  relative  to  the  quality  of  light  produced 
by  tungsten  lamps,  simplicity  of  construction,  adaptability  to 
both  alternating  and  direct  current  circuits,  and  various  other 
data  relative  to  life  and  economy. 

In  Bulletin  No.  4649,  just  issued  by  the  General  Electric 
Company,  the  relative  advantages  and  disadvantages  of 
"Independent  Drive"  and  'Group  Drive"  of  machine  tools  are 
demonstrated.  While  the  title  of  the  bulletin  refers  to  Rail- 
road Shops,  the  data  are  applicable  to  machine  shops  in 
general. 

A  list  of  engine  type  direct  current  generators  sold  by 
the  Crocker-Wheeler  Company,  Ampere,  N.  J.,  is  given  in 
their  Bulletin  No.  110.  This  list,  covering  fifteen  pages,  gives 
the  names  and  addresses  of  companies  and  individuals  using 
these  generators.  Industrial  plants,  street  railways,  railroad 
and  other  machine  shops,  office  buildings,  stores,  schools  and 
residences  are  included  in  the  list.  In  several  items  no  address 
is  given,  these  being  United  States  battleships,  several  of 
which  are  equipped  with  Crocker-Wheeler  generators. 

The  ease  with  which  the  Tungsten  lamp  is  adapted  to 
street  lighting  is  shown  in  Bulletin  No.  4647.  just  issued  by 
the  General  Electric  Company.  There  is  no  lamp  of  small  or 
moderately  large  units  of  light  that  is  as  economical  as  the 
Tungsten  series  lamp,  and  it  is,  therefore,  ideal  for  suburban 
and  residential  street  lighting.  Inasmuch  as  the  high  current 
lamps  are  just  as  efficient  as  those  for  low  current,  the  Tung- 
sten series  lamp  can  be  used  in  conjunction  with  series  arc 
lamps  without  the  necessity  of  having  two  circuits.  The 
bulletin  contains  curves  showing  candle-power  distribution  of 
this  lamp  under  different  conditions,  illustrations  of  constant 
current  transformers  and  series  lamp  socket  used  in  connec- 
tion with  the  lamp,  and  several  diagrams  showing  the  advan- 
tages to  be  derived  from  the  use  of  the  Tungsten  lamp  for 
series  street  lighting. 
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912,291.  Electric  Log.  John  II.  Cuntz,  Hoboken.  N.  .I  \ 
ship's  log  including  a  casing  adapted  to  be  supported  on  or 
from  a  ship's  rail,  electric  generating  means  in  said  casing, 
mechanism  connected  with  said  generating  means,  a  log  line 


912,705.  Battery  Holder.  Charles  T  Mason,  Sumter,  S.  C. 
A  battery  holder  for  electric  cells,  comprising  frame  or  sup- 
port, and  a  series  of  cell  connectors  carried  thereby,  each  of 
said  connectors  including  an  annular  conductor  plate  having 
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attached  to  said  mechanism  and  extending  to  a  propeller,  a 
propeller,  speed  indicators  on  the  ship  separate  from  said 
casing,  and  electrical  connections  from  said  indicators  to  the 
mechanism  in  said  case. 


912,529.  Plural  Lamp  Socket.  Reuben  B.  Benjamin,  Chi- 
cago, 111.,  assignor  to  Benjamin  Electric  Manufacturing  Com- 
pany, Chicago,  111.  In  a  cluster  or  plural  lamp  socket,  a  suit 
able  basic  or  supporting  part,  lamp  supporting  means  de- 
tachably    connected    with    said    basic    or    supporting    part,    a 


S^i^w^^it^: 


It 
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a  scries  of  cell  engaging  spring  fingers  projecting  therefrom, 
and  a  resilient  integrally  formed  tongue  the  outer  end  of  which 
extends  into  and  lies  within  the  open  center  of  the,  next 
successive  conductor  plate. 


912,946.  Dry  Battery  Cell.  George  N.  Eastman,  Riverside, 
Cal  The  method  of  making  dry  batteries  which  consists  in 
winding  a   sheet  metal  electrode  into  tubular  form,  incasing 


29   Z7  za  ui 


circular  metallic  casing  having  lamp  openings  carried  by  said 
lamp  supporting  means,  registering  center  contacts  suitably 
inclosed  by  said  casing,  and  binding  posts  suitably  disposed 
within  said  casing  and  adapted  to  be  disclosed  by  the  detach- 
ment of  said  casing  and  lamp  supporting  means. 


912,871.  Controller  for  Electric  Motors.  Robert  L.  Mun- 
son,  Seattle.  Wash.  A  controller  box  having  a  hinged  cover 
and  provided  with  parallel  series  of  spring  socket  clips,  one 


said  electrode  with  a  self  adhering  fibrous  material,  closing  one 
end  of  said  tube,  introducing  the  excitant  filling  and  electrode 
and  sealing  the  tube. 


912,554.  Artificial  Fuel.  Ira  Foreman  and  John  L.  Thorn- 
ton, Los  Angeles,  Cal.,  assignors  to  Pressed  Wood  Co.,  Los 
Angeles,  Cal.     The  herein  described  method  of  manufacturing 


series  of  clips  being  carried  by  said  cover,  and  detachable 
resistance  coils  mounted  in  said  socket  clips  parallel  to  the 
hinged  cover  and  arranged  to  be  exposed  by  turning  back 
the  cover. 


artificial  fuel  which  consists  in  providing  a  fibre  core  under 
tension  and  packing  around  and  bonding  to  such  fibre  core 
planing  mill  shavings  under  pressure  of  250  pounds  to  the 
square  inch. 
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WESTINGHOUSE-NERNST   CHANDELIERS. 

Since  the  new  Westinghouse-Nernst  chandeliers  were  put 
on  the  market  several  attractive  variations  of  the  original 
designs  have  been  added  to  the  list.  One  of  the  most  pleasing 
is  the  square  art  nouveau  cast  chandelier  shown  in  the 
accompanying  illustration.  It  is  slightly  more  massive  than 
the  other  designs  and  its  ornamental  treatment  is  somewhat 


WVsiinulioiiMi'-N  t'rii*i    Chandeliel 


more  pronounced,  without,  however,  sacrificing  the  simplicity 
characteristic  of  all  these  chandeliers.  This  design  is  made 
with  either  two  or  four  arms  and  equipped  with  66,  SS,  llu  or 
132  watt  lamps,  either  110  or  220  voUs,  as  desired.  The  four 
arm  132  watt  chandelier  has  an  illuminating  value  equivalent 
to  28  16-candlepower  carbon  filament  lamps. 


HARVARD    ELECTRIC    COMPANY'S    GROWTH. 

The  Harvard  Electric  Company.  66  West  Van  Btiren 
street,  Chicago,  and  136  Liberty  street,  New  York,  manufac- 
turers of  electrical  necessities,  have  begun  the  year  of  1909 
with  numerous  evidences  of  growth.  Its  president,  Fredrie 
Greer,  is  one  of  those  who  predict  great  things  for  the  coining 
era  of  prosperity. 

This  company  has  recently  greatly  increased  its  space 
and  more  than  doubled  the  capacity  of  its  plant. 

This  company  manufactures  Harvard  patent  channel  steel 
brackets,  beveled  edge  wire  joints,  sectional  switch  boxes, 
conduit  boxes,  telephone  fuses,  lightning  arresters,  fuse  wire, 
fuse  strip,  open  fuse  links,  magnet  winders,  cable  hangers, 
portable  lamp  guards,  test  connectors,  etc.,  etc. 

The  advance  1909  No.  17  bulletin  illustrating  a  part  of  the 
products  of  this  company  has  just  been  issued  and  distributed 
to  the  trade.  Copy  of  this  bulletin  will  be  forwarded  to  any 
one  interested,  upon  request. 


THE   NORTHERN    ELECTRIC   ROCK   DRILL. 

Considerable  interest  is  being  manifested  in  the  mining 
1  eld  by  the  introduction  of  a  new  type  of  electiically  driven 
pock  drill  l>>  the  Northern  Electrical  Manufacturing  Company, 
ut  Madison,  Wis.,  recently  consolidated  with  the  Port  Wayne 
Electric  Works,  which  is  a  radical  departure  from  anything 
heretofore  offered  in  place  of  its  predecessor,  the  air  drill. 

The  accompanying  illustration  is  a  photograph  taken  of 
this  drill  while  in  operation,  and  is  notable  for  the  absence  of 
vibration  while  running. 

It  has  been  demonstrated  a  number  of  times  that  it  is 
practically  impossible  to  transmit  the  energy  from  an  electric 
motor  to  a  piston  type  of  drill,  due  to  the  excessive  vibration 
and  jar  on  tin-  apparatus  as  a   whole.     This  drill  is  rotary   in 


n     Quarry, 


iis  action  and  embodies  one  or  two  hammers  las  the  case 
may  require),  mounted  in  a  rotating  body  where  full  advantage 
is  taken  of  the  storage  of  energy  possible  in  a  flywheel.  This 
is  in  very  marked  contrast  to  any  form  of  drill  where  the 
blow  is  imparted  to  the  rock  through  the  medium  of  a  recipro- 
cating piston.  The  accompanying  figure  shows  the  hammer 
mechanism  in  place  and  is  self-explanatory  of  the  general 
design  of  the  apparatus. 

As  tlir  helve  revolves  the  hammer  is  thrown  outward  into 
striking  position  by  centrifugal  force.  Reaching  the  projecting 
head  of  the  drill  chuck,  it  delivers  to  it  in  the  form  of  a  blow 
the  energy  stored  up  in  the  revolving  helve.     The  hammer, 
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after  delivering  the  blow,  rebounds  into  the  chamber  in  the 

belve,  where  it  is  cushii I  so  completely   by   the  air  which 

II  naps  ihat  no  vibration  is  imparted  to  the  drill  itself. 

M  is  noticeable  in  the  illustration  thai  do  weights  ai  all 
arc  used  to  absorb  vibration,  as  is  common  in  air  and  piston 
type  of  drills. 

The  chuck  and  drill  steel  arc  held  Into  the  drill  body 
by  means  of  a  laminated  steel  combination  buffer  head  and 
(damp,  which  both  locks  I  he  steed  in  place  and  absorbs  'he 
shock  when  the  drill  is  not  cutting.  The  object  of  this  buffer 
lead  is  io  permit   operating  the  drill  a    full  speed  when  the 

dull    is  not    seated  on   the  rock. 

By  the  use  of  I  he  hollow  drill  s  eel  it  is  possible  to  drill 
deep  holes  in  any   direction   in  the  softest    rock  or  ores  of  high 

ipecific  gravity,  which  under  actual  drilling  break  into  small 
fragments    ins  cad    of    pulverizing.      In    working    in    various 

haul    rocks  and   shallow   holes  it    is   not    necessary    lo   use   water 

wi  h  the  drill,  although  in  many  instances  it  is  highly  ad- 
visable to  use  I  he  water  system  to  kill  the  dust,  which  it  is 
impossible  to  do  with  a  seam  or  air  drill   using  solid  drill. 

The  drill  steel  is  not  reciprocating,  ami  therefore  cannot 
lie  jammed  into  a  Assure  or  cleavage  crack  To  rotate  the 
drill  s'.eel  a  simple  mechanism  has  been  devised  which  gives 


be  groundless,  and  it  is  absolute]}  unnecessarj  to  distill  the 
oil. 

The  oil  on  the  granulated  sodium  is  poured  off  and  a  good 
transformer   oil    poured    over   the   metal.      To   the   oil    which    is 

to  be  treated,  ana  which  is  put  into  an  open  tank  or  barrel, 

the  sodium  is  added  at  first  very  carefully,  about  one  ounce 
to  the  barrel.  If  much  hydrogen  is  evolved  this  will  be  con 
elusive  proof  that  there  is  much  water  in  the  oil.  and  'he 
balance  of  the  sodium  should  be  added  carefully  and  in  small 
amounts.     The  amount   which  is  to  be  added  depends  upon     he 

oil,  but  as  a  rule  one  pound  to  the  barrel  is  usually  much 
more  than  is  required.  The  oil  is,  then  stirred  up  three  or 
four  times  a  day  for  a  minute  at  a  'ime.  After  several  days 
the  oil  may  be  removed  and  tested,  but  the  longer  i:   remains 

over  the  sodium   the   better  the  oil   becomes. 

Another  method  used  is  to  put  the  sodium  in  the  form  of 
slicks  in  a  cylinder  id'  iron  wire  of  about  2S  mesh  ami  hang 
the  cylinder  in  the  oil 

One  company  bas  aken  oils  which  broke  down  at  3,000 
volts  and  by  letting  them  stand  over  the  sodium  for  I  wo  days 
have  brought  lh<  ir  breaking  points  up  to  20,000  volts  or  higher. 

lie  Roesslei  &  Basslacher  Chemical  Company  of  New 
York  are  selling  agents  for  sodium. 


Mechanism    nl'    Northern    Electric    Hock    Drill. 


the  drill  a  positive  turning  action.  Much  interest  is  centering 
around  this  new  type  of  drill  and  its  future  will  be  watched 
with  high  expectations  by  those  who  believe  that  all  things 
are  possible  through  the  medium  of  electrical  applications. 


SODIUM    FOR   DRYING  TRANSFORMER  OILS. 

Recent  experience  in  connection  with  the  drying  of  trans- 
former oils  indicates  that  by  the  use  of  metallic  sodium  mois- 
ture may  be  completely  removed  from  oils  which  are  to  be 
used  for  insulating  purposes.  This  means,  of  course,  that  the 
insulating  qualities  of  the  oil  will  be  raised  in  a  very  marked 
degree. 

The  method  of  using  sodium  for  drying  hydro-carbon 
oils  is  one  that  is  familiar  to  every  chemist  who  has  ever 
measured  the  dielectric  constants  of  these  oils  where  the 
sodium  is  usually  added  in  the  final  operation  to  remove  the 
very  last  traces  of  moisture.  In  the  fear  that  the  caustic 
formed  by  the  reaction  of  the  moisture  on  the  sodium  might 
be  left  as  a  liquid  or  a  solid  in  the  hydro  carbon,  the  chemist 
has  usually  thought  it  necessary  to  distill  off  from  the  sodium. 
In  working  on  a  very  large  scale  this  fear  has  been  found  to 


U.  S.  GEOLOGICAL  SURVEY  TESTING   PLANT. 

The  long  series  of  producer  gas  tests  on  various  grades 
of  bituminous  coal  conducted  by  the  United  States  Geological 
Survey  at  the  St.  Louis  Exposition  have  been  productive  of 
such  fruitful  results  that  the  tesiiiL;  work  has  been  perpetu- 
ated, and  the  Government  has  secured  for  this  purpose  a 
14u  horsepower  Westinghouse  3-cylinder  vertical  single-acting 
gas  engine.  This  engine  is  of  the  same  type  as  that  installed 
at  St.  Louis,  upon  which  all  of  the  producer  gas  tests  were 
made.  An  important  schedule  of  experimental  work  has  been 
laid  out  by  the  Government  engineers,  and-  tests  will  be  run 
on  all  classes  of  bituminous  coals,  lignites,  peat,  etc. 


TRADE    NOTE. 


R.  P.  Chevalier.  !i:iu  Lincoln  avenue.  Alameda,  Cal.,  has 
recently  installed  complete  laboratory  equipment  for  fuel 
analysis,  both  oil  and  coal,  and  is  equipped  fo  handle  every 
detail  of  testing  boilers  and  engines.  This  apparatus  includes 
every  device  from  scales  to  fuel  calorimeter,  making  it  one 
of  the  most  complete  equipments  for  such  tests  on  the  Coast 
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FINANCIAL. 
OAKLAND.  CAL.— The  Southern  Pacifiic  Company  lias 
made  public  the  terms  of  its  contracts  for  equipment  for  an 
electrical  power  station  at  Fruitvale,  on  the  tidal  canal,  and 
for  motor  cars  for  the  electric  propulsion  of  local  trains  when 
s*eam  power  is  discarded.  The  contracts  called  for  an 
expenditure  of  $748,960  and  were  placed  with  Eastern  firms 
late  in  the  year  1907.  The  Genera]  Electric  Company  of 
Schenectady,  N.  Y..  seemed  the  contract  for  the  rolling  stock, 
calling  for  44  multiple  unit,  four  motor  cars,  ihe  contracl 
price  being  $374,960.     The  s'atioiuuy  equipment  in    he  power 

house,  consisting  of  two  5, i  kilowatt   turbogenerators 

ble  of  supplying  current  for  a  widely  distributed  trackage, 
will  be  supplied  by  the  Westinghouse  Company,  of  Eas  Tins 
burg,  at  a  contract  price  of  $190,000.  S  earn  for  the  operation 
of  the  turbo-generators  will  be  supplied  from  a  battery  of 
twelve  645-horsepower  waier -tube  boilers.  The  boilers  will  In- 
installed  by  the  Parker  Boiler  Company,  of  Philadelphia,  at 
a  cost  of  $137,000.  The  condensing  outfit  will  be  supplied  by 
the  Henry  R.  Worthington  Company  of  New  York  at  a  co 
of  $47,iiimi.  Work  on  Ihe  power  house  has  been  begun  and  is 
being  actively  rushed  to  completion,  after  which  work  will 
begin  on  the  overhead  system  for  ihe  electric  trains 


INCORPORATIONS. 


SAX  FRANCISCO,  CAL.-  -The  Specializing  Hardware  & 
Electrical  Company  has  been  formed  here  with  a  capital  stock 
of  $25,000  by  S.  I.    Bigelow,  J.  11.  Kahn  and  II    ('.  Tha 

LOS  ANGELES.  CAL.— The  C.  C.  Harris  Oil  Companj  has 
been  formed  here  with  a  capital  s  ock  of  $300,000  by  John 
D.  Bicknell,  J.  C.  F.  Hull.  11  (i  Cues.  |-;.  k.  Gates  and  C.  C 
I  [arris. 

VISALIA.  CAL. — The   Vera   1  o  Water  Company  has  been 

incorporated  here'with  a  capit  il  stock  of  $n. the  principal 

place  of  business  being  Po  te  ville.  The  incorporators  air 
.1  If.  Williams,  of  San  Diego,  VV.  E  Sprout  and  A.  .1.  Newbury, 
of  Porterville. 


TRANSMISSION. 

TONOPAH,  NEV  —  The  Nevada  California  Power  Com- 
pany has  begun  work  on  the  construction  of  :he  new  power 
line  to  Manhattan  and  Round  Mountain. 

CANANEA,  MEXICO— The  Pinos  Al  us  Mines  Company- 
is  at  work  installing  one  of  the  most  complete  electrical  equip- 
ments used  in  any  of  the  mines  of  this  country. 

CHICO,  CAL. — An  application  has  been  made  by  Frank  C. 
Wilson,  representing  the  Sierra  Electric  Power  Company,  for 
a  franchise  for  the  transmission  of  power  in  this  city. 

PASADEXA,  CAL. — An  ordinance  has  been  passed  here 
calling  for  the  issuance  of  bonds  to  the  amount  of  $150,000 
for  electric  generators  and  o  her  municipal  improvements. 

PRESCOTT.  ARIZ.— Hon.  I.  T.  Stoddard  has  about  com- 
pleted plans  for  installing  electrical  machinery  in  the  mines 
near  Stoddard,  arranging  for  power  from  the  Arizona  Power 
Company's  plant  on  Fossil  Creek. 

PHOENIX,  ARIZ.— President  Charles  S.  Smith,  of  the  Old 
Dominion  Copper  Company  tit  Globe.  Ariz.,  has  about  com- 
pleted plans  for  the  installation  of  a  2,000-kilowatt  plant  in 
the  smelter  power  house  at  Globe. 

SAN  JACINTO,  CAL.— Mr.  Whittier,  owner  of  the  Hemet 
dam,  in  the  San  Jacinto  Mountains,  announces  that  the  ex- 
penditure  of  a   million   dollars   is   contemplated   in   the   near 


future  on  the  erection  of  an  electrical  power  plant  which  is 
to  be  installed  below  the  dam,  which  is  now  being  raised  25 
feet  higher. 

MESA,  ARIZ— Superintendent  Hector  Glllis,  at  Granite 
\ut-i.  is  rushing  the  work  of  connecting  the  Consolidated 
canal  with  the  headgates  of  'he  big  dam  at  Arizona  heading, 
where  a  power  house  is  soon  to  be  erected. 

ILLUMINATION. 

Y  \('OLT.  WASH. — J.   Coulter  has   been   given   a  contract 
e  construct  a  light  and  power  plant  for  Yacolt. 

SAX  DIEGO,  CAL. — A  contract  has  been  let  to  Shaffer 
&  Moses  to  lay  underground  light  mains  and  install  fix;ures 
for  the  ornamental  light  system  on  D  street. 

SIERRA  MADRE,  CAL.— Bonds  have  been  issued  in  this 
city  for  $30,000  for  erecting  a  gas  plant  with  a  capacity  to 
serve  6, families.    Work  is  to  begin  within  three  months. 

SAX  FRANCISCO,  CAL.— Sealed  bills  will  be  received  bj 
the  Hoard  of  Public  Woiks  till  .March  Mb.  1909,  for  electrical 
wiring  and  apparatus  for  the  O'Farrell  street  truck  house 
No.  I. 

COLUSA,  CAL.— The  Pacific  Gas  &  Electric  Company 
is  soon  to  begin  a  number  of  improvements  here,  the  most 
important  of  which  is  Ihe  installation  of  a  20,000  cubic  foot  gas 
ladder  tank. 

LOS  ANGELES.  CAL. — Specifications  for  new  machinery 
needed    bj    the    municipal   electric   light    plant,   amounting  to 

between    $35, and    $40, have    been     presented    to    the 

( !ity  ( louncil. 

HUNTINGTON  BEACH,  CAL— Lee  Ledanyi  has  pur- 
chased 'It'  controlling  in  erest  in  the  local  gas  plant  from 
F.  M.  Burbank  and  il  is  expected  that  extensions  and  improve 
meats  will  soon  be  made 

SAX  BERNARDINO,  CAL.— It  is  understood  that  C.  S 
Chestnut,  of  Redlands,  the  recent  purchaser  of  the  Colton 
gas  plant,  will  build  a  large  central  gas  plant  in  Colton  for 
supplying  that  and  oilier  towns  with  gas. 

AZTEC,  N.  M.— The  Eden  Canal,  Land  &  Power  Com- 
pany has  begun  work  on  the  construction  of  its  new  electric 
light  plant  which  is  to  be  located  on  two  acres  of  land 
acquired  a  few  weeks  ago  from  L.  Current. 

PASADEXA,  CAL.— Bids  will  be  received  till  March  It:. 
1909,  for  furnishing  this  citj  wPh  materials  and  equipment 
for  a  municipal  light  plant.  The  desinM  articles  are  one 
surface  condense]'  and  equipment,  one  750-800  kilowatt,  :',- 
phase,  60-cycle.  tt.tinu-volt  engine-type  alternating  current  gen 
erator,  together  with  a  50-kilowatt  lti.Vv-d  belted  exci'er, 
and  one  additional  exciter,  1  vertical  cross-compound  condens- 
ing engine,  one  750-800-kilowatt  turbo-generator  unit. 


TRANSPORTATION. 


LEWISTOX.  IDAHO.— Nearly  $80,000  has  already  been 
raised  for  the  construction  of  the  electric  railway  at  Lewiston. 

SAN'  DIEGO,  CAL. — A  franchise  for  a  period  of  twenty- 
five  years  has  been  granted  the  Point  Lomo  Railroad  Com- 
pany. 

LOOMIS.  WASH — Work  is  to  be  commenced  at  once  on 
an  electric  railway  from  Loomis  to  Night  hawk.  I.  Inman  is  in 
charge. 
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EUGENE,  OREGON.— The  Portland,  Eugene  &  Eastern 
Railway  expects  to  complete  the  electric  road  between  Eugene 
and  Springfield  this  year. 

SPOKANE,  WASH. -The  Washington  Water  Power  Co. 
is  starting  the  construction  of  a  new  hydro-electric  power 
house  to  furnish  power  to  the  Medical  Lake  and  Cheney  lines. 

FRESNO,  CAL. — F.  S.  Granger  announces  that  rights  of 
waj  have  been  secured  for  the  Fresno-Hanford  Railway  from 
Hanford  to  the  Calwa  winery  and  that  everything  is  in  readi- 
ness [or  work  to  begin. 

SANTA,  ANA,  CAL.— The  Pacific  Electric  Company  has 
riot  decided  whether  it  will  build  its  line  direct  From  Los 
Angeles  or  run  it  from  Talbert  to  Garden  ('.rove  and  there 
connect   with  the  line  already  in  operation. 

VALLEJO,  CAL.— Attorney  York,  of  Napa,  acting  for  the 
Vallejo,  Benecia  £■  Napa  Valley  Electric  Railway,  has  asked 
the  trustees  for  a  new  route  from  this  city  in  order  that  the 
company  may  escape  the  grade  on  Sonoma  strei 

PORTLAND.  ORE.— Permission  has  been  granted  the 
Portland  Railway,  Light  &  Power  Company  to  lay  its  tracks 
lor  an  extension  through  Fairview  to  connect  with  the  O.  R. 
A:  X..  pending  the  passage  of  a  30-year  franchise  by  the  City 
t  louncil. 

NORTHBEND,  ORE.— Seymore  H.  Hell,  representing  the 
Coos  Ray  Electric  Railway  Company,  announces  that  work 
on  the  construction  of  the  electric  road  between  Mat  shield 
and  this  point  will  begin  as  soon  as  the  thirty-year  franchise 
is  granted. 

SACRAMENTO,  CAL— The  Central  Traction  Company 
has  applied  for  an  electric  railway  franchise  in  this  city. 
When  this  is  granted  construction  work  will  begin  immedi 
ately.  The  building  of  this  road  will  complete  the  company's 
line  from  Stockton  to  this  city,  and  a  saving  of  twentj  five 
minutes  will  be  made  to  Eighth  and  L  streets.  It  is  under 
stood  that  an  agreement  has  been  reached  under  which  the 
Central  Traction,  the  Vallejo  Northern,  and  the  Northern 
Electric  companies  will  build  a  union  depot  for  passenger 
traffic  near  Eighth  and  I  streets.  Within  a  few  months  the 
Northern  Electric  Company  will  have  completed  rail  con- 
nection with  the  river,  thus  affording  development  of  its 
freight,  business. 


OIL. 

GOLDFIELD,  NEV.— Oil  in  considerable  quantities  has 
been  struck  in  this  vicinity  at  a  depth  of  S25  feet. 

LOS  ANGELES,  CAL— A  protest  has  been  raised  by  the 
Mayor  and  citizens  of  Santa  Barbara  against  the  Union  Oil 
Company  running  its  pipe  lines  into  the  Pacific  Ocean  to 
serve  ships  and  trade  generally.  The  complaint  is  that  the 
city's  reputation  as  a  beach  resort  will  be  ruined. 

FRESNO.  CAL. — A  deal  has  been  closed  during  the  past 
whereby  the  ownership  of  120  acres  of  proven  land  in 
the  heart  of  the  oil  district  has  been  acquired  by  a  number 
of  Southern  California  capitalists  for  a  price  that  is  not 
known.  It  is  reported  that  a  corporation  is  to  be  formed  and 
active  development  will  be  commenced. 

RAKERSFIELD,  CAL— At  the  annual  meeting  of  the 
Associated  Oil  Company,  held  last  week,  the  following  officers 
were  chosen:  President,  J.  A.  Chanslor,  San  Francisco:  W.  S. 
Porter,  first  vice  president  and  general  manager,  San  Fran- 
cisco; W.  F.  Chandler,  second  vice  president,  Selma:  secre- 
O.  Scribner,  San  Francisco,  and  treasurer.  W.  A.  Sloane, 
San  Francisco. 

RAKERSFIELD,  CAL.— A  suit  by  James  H.  Martin  against 
iln    Sunset  Rex  Oil  Company.  Mark  B.  Smith,  Mary  H.  Smith, 


Harold  Smith.  John  Doe  and  Richard  Roe,  is  now  in  the 
Supreme  Court  to  decide  whether  "nonassessable"  oil  stock 
is  assessable.  The  plain  iff  claims  that  he  bought  $7uu  worth 
of  stock  in  the  company,  with  the  understanding  that  it  could 
not  be  assessed,  but  that  thereafter  the  board  of  directors 
levied  an  assessment  of  in  cents  per  share  on  the  company's 
s  ock  and  that  his  stock  is  now  about  to  be  sold. 

LOS  ANGELES,  CAL— Because  of  the  disordered  traffic 
resulting  from  the  floods  and  the  increase  of  shipments  due 
to  the  heavy  demand,  a  car  famine  has  resulted  in  the  Kern 
county  oil  fields,  reports  A.  <;  Nichols,  field  manager  for  a 
number  of  companies.  Water  has  also  become  quite  scarce 
in  a  number  of  localities,  several  companies  securing  water 
from  the  wells  about  Santa  Maria  Springs.  The  Temblor 
Company  has  opened  up  a  new  field  north  of  McKittrick  and 
the  Oneonto  Company  has  begun  big  developments. 


WATER. 

COALINCA,  CAL, — Rubensteln,  Cospers  &  Kauntze,  of 
Hanford,  have  been  granted  a  franchise  to  lay  a  water  system 
in  this  city. 

SANTA  CLARA,  CAL.— The  bids  of  the  United  States 
Pipe  Company  for  forty-four  and  one-half  tons  of  pipe  at 
$:'.4.7b  and  for  one  ton  of  fittings  at  $65  have  been  accepted. 

PETALUMA,  CAL— Sealed  bids  will  be  received -till 
May  3d,  1909,  by  the  city  clerk  for  furnishing  and  installing 
the  pumping  machinery  tor  a  salt  water  high  pressure  fire 
sj  stem  in  this  city. 

GLENDORA,  CAL— The  Glendora  Mutual  Water  Com- 
pany has  sold  $35,000  in  bonds  to  Adams  &  Co.,  of  Los  An- 
geles, at  very  near  par  value,  to  bear  interest  at  6  per  cent., 
on  long  terms  of  payment. 

EUREKA,  CAL— The  Eureka  Water  Company,  following 
the  recent  steps  taken  toward  securing  municipal  ownership, 
has  announced  that  $100,000  will  be  spent  during  the  coming 
year  in  making  improvements  to  its  system. 

SAN  FRANCISCO.  CAL— Formal  approval  has  now  been 
given  to  the  specifications  for  the  45,000  tons  of  cast  iron  pipe 
required  for  the  proposed  auxiliary  fire  protection  system. 
Bids  have  been  called  for  to  be  opened  March  10th. 

SAN  FRANCISCO.  CAL.— Sealed  bids  will  be  received  at 
the  office  of  the  Board  of  Public  Works  of  this  city  till  March 
10th,  1909,  for  furnishing  and  delivering  cast  iron  pipe,  accord- 
ing to  the  specifications  prepared  by  the  city  engineer. 

GRIDLEY.  CAL— The  Nevada  Machinery  &  Supply  Com- 
pany, of  San  Francisco,  has  been  awarded  the  contract  to 
furnish  a  pumping  plant  for  the  city  water  works,  the  price 
being  $7.!S2i>.  The  plant  will  include  a  steam  boiler  and  steam 
pumps  and  also  electric  motor  and  centrifugal  pump. 


TELEPHONE  AND  TELEGRAPH. 

SAN  FRANCISCO,  CAL.— The  Atchison.  Topeka  &  Santa 
Fe  will  begin  installing  the  necessary  equipment  for  dis- 
patching by  telephone  on  1,124  miles  of  its  road  as  soon  as 
the  material  can  be  supplied.  The  territory  to  be  equipped 
includes  the  line  from  Chicago  to  Emporia,  Kans.,  via.  Ottawa. 
Kans. ;  from  Bakersfield  to  Oakland  on  the  valley  division 
of  the  coast  lines,  and  from  Somerville.  Tex.,  to  Beaumont,  on 
the  gulf  lines.  The  company  has  already  226  miles  of  its 
road  operated  by  telephone  dispatching  and  the  entire  line 
from  Kansas  City  to  Newton  will  be  ready  for  service  soon. 
This,  with  the  proposed  addition  of  1,124  miles,  will  make  a 
total  of  1,350  miles  of  road  that  will  have  telephone  train 
wires. 
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TRADE 
.MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 


SHOW 
TRADE 


YOUR 
MARK 


Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 

enjamln   Electric   Mfg.   Co. 
■  ryant  Electric  Co. 
iale  Co. 

eneral   Electric  Co. 
ubbell,  Harvey, 
larshall   Elec.  Co. 
ass  4  Seymour, 
erklns  Elec.  Switch   Mfg.  C«. 

ALARMS 

BURGLAR   ALARMS 

dwards  A   Co. 
lectrlc  Goods   Mfg.  Co. 
artrlck, Carter  4  Wllklns  Co. 
tanley   4    Patterson,    Inc. 
'estern   Electric  Co. 

FIRE    ALARMS 

dwards  4  Co. 
/estern    Electric   Co. 

WATER   ALARMS 
artrlck. Carter  4  Wllklns  Co. 


ANCHORS 


)hns-Manville    Co., 

"J.    \\\" 

lerulff.     B.     F.     Jr 

"Hubbard." 

lein  6    Sois.   Mathlas 


H.     W., 
4     Co., 


ANNUNCIATORS 

dwards   4   Co. 

ec.  Goods  Mfg.  Co.,  "Ross," 

"Rivol,"     "Perfect,"     "Nox- 

all." 

irtrlck,     Carter    4     Wllklns 

Co.,  "King." 

andard   Elec.  Wks,  "C.&S." 

anley   4   Patterson,    Inc. 

estern   Electric  Co. 


ARMS 

CROSS  ARMS 

erulff  B.   F.,  Jr.  4   Co. 

illfornla  Pole  4  Piling  Co. 
Jlworth  4  Neville  Mfg.  Co. 
estern  Electric  Co.,  "Wal- 
ivorth  &  Neville." 

MAST    ARMS 
ec.  Appliance  Co.,  "Cutter" 

•  Wayne   Electric  Works, 
erulff,     B.     F.,    Jr.     4     Co., 
'Cutter." 

'estern   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 

■an   Electric  Co. 

ec.   Appliance   Co.,   "Baco." 

erulff,     B.     F..    Jr.     4     Co., 

"Sterling." 
•rllng    Elec.    Co. 

•  stern   Elec.  Co. 


"TMORDARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to   have  a    bell,  buzzer,  annunciator   or 
burglar   alarm    refuse   to    work    because  of   an  exhausted    battery. 

This  can  all    be  eliminated    by  attaching  one  of  these  trans- 
formers to  your  hght-ng  circuit. 

It  is  operated  at  prac'ically  no  expense. 

Hotels,  office  build  rigs  and  residences  are  adopting  them. 
STOCK  CARRIED  BY 

PACIFIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK  YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


We  ara  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
in   the  World. 


Washington  Mills   D«*oted   to    Fir    Cross   Aram    Manufacture 
Carry  Larce  Stocks 

WALWORTH    A.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,     ILL 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under    the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock   Building 

PHONE    KEARNY   2191 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION   GUARANTEED 

AGENTS     FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant  Auxiliaries 


461  Market  Street 

San  Francisco 


Central  Bldg. 

Los  Angeles 


TYPE  "C"   PELTON    WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers,  Pumps  ."nd  Small  Generators 
CAPACITY    1-4    to   50    li.   P 

THE  PELTON  WATER  WHEEL  COMPANY 

SAN    FRANCISCO  NEW   YORK   CITY 


ARROW  -E-  SWITCHES 


ARROW     E     ROTARY     FLUSH     SWITCH 

■pP  w    DUST  PROOF  CAP 

£fl    LU-0  It  is    the    only  standal 

f*-^      rotary     flush    switch    tli 


dard 
rotary    flush   switch    that 
will   fit  all  wall  boxes    in 
Notice  Fibre  Cap  the  market. 

Long,  heavy  binding-screw  with  large  head. 
Small    porcelain  cup.      Ample    room    for  wiring    in 
wall  box. 

Binding-post     one   piece,    strong    and     substantial; 
screw-holes  heavily  re-inforced. 

THE  ARROW  ELECTRIC   COMPANY 

Hartford,  Conn. 


AMERICAN 
TRANSFORMERS 


are  made  by 

SPECIALISTS 


M 


odern  transformer  engineer- 
ing coupled  with  High 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 


Pacific  Coast  Agents 

Western  Electric  Company 

Loi  Angeles  San  Francisco  Seattle 
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American  Circular  Loom  Co._  - 1  I 
I;. .st    n,    45    Milk. 
San   l  i  ancisco,  770  Fol- 
som. 
Si  attle,    Lowman    1 13  Ig. 

American  Electrical  Works 
Phillipsdale,  R.  I. 
San    Francisco,  Crocker 
Bldg. 

Los    Angeles.     Secur'iy 
HI  Is--. 

Seattle,   Alaska  Bldg. 
Pol  Hand,  Couch  Bldg. 

American  Transformer  Co 7 

Newark,  N.  J. 

Arrow  Electric  Co 7 

Hartford,  Conn. 

Aylsworth  Agencies  Co 

San   Francisco,  165  Sec- 

..ii.l  St. 

B 

Belden  Manufacturing  Co.    —    3 
Chicago,     194    Michigan 
St. 

Benicia   Iron   Works      9 

San    Francisco,    Monad- 
nock   Bldg. 

Benjamin  Elec.  Mfg.  Co 

Chicago,   40   W.  Jackson 

Bvd. 

San  Francisco,  151   New 

Montgomery. 

Blake  Signal  and   Mfg.   Co. . . 
Boston.   246  Summer. 

Bonestell  &  Co 

San  Francisco,  118  First. 


Bossert  Elec.  Construction  Co.. 
Utica,  X.   V. 

San    I    l  a  riCiSCO,    770   Fol- 
soxn. 
Sea  ttle,    Lowman    Bldg. 

Brookfield  Glass  Co.,    The 
New     York,    r.    S.    Exp. 
Bldg. 

Brooks-Foils  Elec.  Corp'n 
San    Francis,.-..,    1  t    Sec- 
ond  St. 

Bryan-Marsh  Co. 

i  lakland,   I  'al.     12th   an. I 
Claj 

Bryant  Elec'nc  Co. 
Bridgeport,   ' 
San   Francisco,   609  Mis- 
sion. 


Cal.  Inc.  Lamp  C   .  2 

s.  n   Fra  ncisco,  14 1  New 
M.. 1. 1  gomery. 

California  Pole  and  Piling  Co.     3 
San    Francisco.   25  Cali- 
f  irn  ia. 

Chase  Shawmut  Co.  1  I 

Newburyport,  Mass. 
San    Francisco,  770  Fol- 

si.ni. 

Seat  tli-     Lowman     B 

Chicago  Fuse  Wire  &  Mfg 
Chicago,    170    So.    Clin- 
ton  St. 

Cole  Co..  John  R.  ,11 

San    Franc  770  Fol- 

S..III. 

.     ■  man 

Columbia  Inc.  Lamp   Co. 
Mo. 

I  1 5  New 

Continental  Nal.GasAlcoholCo.  5 

■'. 
Cutter  Company,  The  10 

San    1  ■': 

Seattle,    Lowman    Bldg. 


D 

Dale  Company,  The  10 

New   Y..rk.  352  W.   13th. 
San   Francis,,,,   77n   Fol- 
som. 
Seattle,    Lowm  in     B 

Dean  Electric  Co. 
Blyria,   Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 
Chicago,  Postal   Bldg. 
San    Francisco,    301 
Front. 
Los  Angeles,   355   E.   2d. 

Duncan  Elec.  Mfg.  Co...         .    7 
Lafayette,    Indiana. 

Francisco.    61    Sec- 
oii  I. 

D.  &  W.   Fuse  Co.  .    5 

Provi  lence.  R.   I, 

E 

Edwards  &  Co.,    .  .  3 

New  York,  l  10th  and 
Exterior  Sts. 

Electric  Appliance  Co.  I 

San  Francisco,  730  Mis 
sion. 

Ek«:tric  Goods  Mfg.  Co. 
Boston,   Mass. 
San  Francisco,   165  Sec- 
ond St 

Electric  Storage  Battery  Co.  5 

Philadelphia. 
San   Frat     is.    i,   Ci  ocker 
Bldg 

F 

Fobes  Supply  Co. 

sc  ittle,    I  106    First   ave. 

01  Han  I.     9  1     7th     St. 

Fort  Wayne  Elec.   Works  14 

I'm  t    Wayne,   ln.l. 
s  i  n   Ft  a  ncisco,  604 

G 

General   Eleclric    Co.  22 

Schem  <-t a<i\ .  N.   V. 
San      Francisco,     Union 
Trust    HI  Ig. 
I..  is    Angeles,     i  - 
Bldg. 

in    Bldg. 
Portland,     W  ore  e  ster 
Bldg. 

Grant  Flaming  Arc   Lamp  Co. 
.-  i  'i    Francisco,   560   I  'a 
cific    Bllg 

H 

Habirshaw   Wire  Co.       . 23 

New  York.  258  Broad- 
way. 

Heald's  School  of  Eng'ing    .         5 
Sin   Francisco,    425   Mc- 
Allister. 

Henshaw,   Bulkley  &  Co 4 

San  Francisco,  219  Spear. 
<  lakland.  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 

Angeles. 

Holabird  Reynolds  Elec.    Co.      2 
San  Francisco,  527  Mis- 
sion. 
Los  Angeles,  116  E.  5th. 

Holophane  Company,  The 
New    York,    227    Fulton. 
San  Francisco.  151  New 
Montgomery. 

Hubbell,  Harvey,  Inc 

geporl ,  Conn. 
San  Fra  ncisco,  770  Fol- 

si.ni. 

Sea  ti'       I ..  .  u  in  an    Bldg. 

Hunt,  Mirk  &  Co.  6 

San  Francisco.  141  Sec- 
ond St. 


Indiana  Rubber  &  Ins.  WireCo.    I 
Jonesboro.    Indiana. 


Johns-Manville  Co.,   H.  W.._    3 
New   York,   In"  William. 
San   Francisco,  159  New 
Montgomery. 
Los  Angeles,  203   E.  5th. 
Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co.  10 
ica  go. 

San  Francisco.  SS  First. 

Kierulff.  B.  F.  Jr.  &  Co.  .9 

Los  Angeels,  120  S.  Los 
Angeles. 

-in    Fi  ancisco.  165  Sec- 
ond  St. 

Seattle,    406    Central 
I'.l  Ig. 

Klein,  Mathias  &  Sons  2 

i  Ihicago,     95     W.     V  a  n 
I'iii  .ii 


Locke  Insulator  Mfg.   Co. 
Victor,  X.  Y. 
San     Francisco,    Monad- 

■  k   Bldg, 
Los    A  ttgel  e  s.    Pacific 
Elec!    teal    i 
s, -attl.-.  Colman   Bldg. 

M 

Marshall  Electric  Co.    . 

1  ly  le     Park.    Mass. 

Moore.  C.  C.  &  Co..   hie  4 

',  99  First. 
Los  Angeles,  Trust 
HI  If,-. 

Sea  Hi.,    Mutual    Life 
Bldg. 

P.. i  t  Ian  I      \Y,  lis     Fargo 
Bldg. 


N 


New   York  Insl'ld  Wire  Co.      10 
New    York,   114   Liberty. 
San   Francisco,    77o  Fol- 

si.in. 

Seattle,    411    Occidental. 


Ohio  Brass  Co. 
Mansfield,   Ohio 
Sin    Francisco,    Monad- 

k    B 

Los    Angeles,    l'ac    Elec. 

trie     Bldg 

s.  at  tie,    c  lolman    Bldg. 

Okonite  Co 

New    York,    253    Broad- 
way. 

Otis  &   Squires 

San   Francisco,  115  New 

Montgomery. 


Pacific  Elec.   Heating  Co 15 

•  tntario,  Cal. 

Pacific  Electrical  Works 7 

Los  Angeles,  326  S.  Los 
Angeles. 

Pacific  Meter  Co.  ___    1 

San  Francisco,  301  Santa 
Marina  Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San  Francisco.  Shreve 
Bldg. 

Paiste  Co.,  H.  T.  _    9 

Philadelhia,  Pa. 
PararfinePaint  Co.  _  _  _    3 

San     F  r  a  n  cisco.    Mer- 
chants' Exchange  Bldg. 

Partr'ck  Carter  &  Wilkins  Co.  1 6 
Philadelphia.     22d     and 
Woo  I. 


Pass  &  Seymour.  Inc. 

Solvav,    X.     V. 

Pelton  Water  Wheel  Co.,  The  7 
San       Francisco,       inn.'. 
Monadm  ck    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.,The 
Bridgi  port,    Conn. 
Sa  ii    Francisco,   609  Mis- 
sion, 

Phillips  Insulated  Wire  Co I 

Paw  In.  k.  t,    U.    I. 
Pierson,   Roeding  &  Co. 

Sa  n    Francisco,    Moi  a  I 

nock  l  '■  l  d  K- 

Los  Angeles,  Pac.  Elec 

trie  1 

Seattli     .  '  -  1 1 1  1 1     Bldg. 


Reisinger,   Hugo 

New     York.     11     Broad- 
way. 

Robb-Mumford  Boiler  Co. 
s  .i  ii  !  h      Fra  tnlngham, 

Mass. 

San     Fra  '  Nil- 

Oil! 

Roebling's,  John  A.  Sons  Co.     9 
San   Francisco,  62  1  Fol- 
si  .in 
i         Angeles,   Market  & 

Alain.  .1   i 

Portland,  91    First. 
Seattle,   900    1st   Av.   So. 


Safer)  InsTt'd  Wire&CableCo.  3 

Bayoi X.  .1. 

San    Francisco,  7  1 4  Bal- 
boa    Bldg 

Schaw-Batcher  Co.  Pipe  W'ks  9 
Sana  men  to,  Cal.,  211  .1. 
San   Francisco,  356  Ma  1 
ket. 

Sears,  Henrv  I)  -    24 

Boston,  131   Si  Lte 

Simplex  Elect'l  Co.,  The  2 

Boston,   1  in  St  Ue 

Sa  11     Fra  11. as.    i,    (  'i  ..flier 

Bldg. 

I. os     Angeles,     Security 

Bldg 

Seattle,    Alaska    Bldg. 

Port  land.    1  '0.1,11    1:1  |g 

Simplex  Electric  Heating  Co. 
Cambridge,     Mass. 
San    Francisco    Crocker 
Bldg. 

i .-.  urity 

Bldg. 

-'...ill.       Ala    I,.     Bldg 


Sterling  Electric  Company  2 

San  Francisco,  137  New 
Mon  tgomery. 

Sterling  Paint  Company,     .  9 

San       Francisco,       1  1  8 
First. 

Sunbeam  Inc.  Lamp  Co 16 

<  'h icago,  259  s.  1  'i ini  ..11 


Technical  Book  Shop  I  3 

San   Fra  ncisco,  60  I   M  is- 
sion. 

Teddy's  Laboratory  Co.  3 

w  heeling,   W.   Va. 

Tel.  &  Elec.  Equip.  Co. 2 

San    Francisco,   Crocker 

Bldg. 

I...s     Angeles,     Security 

Bldg. 

Si  attle,    Alaska   Bldg. 

port  Ian. 1,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 23 

New    York.'  227    Fulton. 
East    Liverpool,   Ohio. 

Thorpe  &  Son.  J.    I.  -    3 

San    Fra  ncisco,   <  'al.,  525 

A    St. 

Tracy  Engineering  Co.        7 

San  Francisco,  401  Mar- 
ket. 
Los    Angeles,    Cent  ral 


Southern  Engineer 


15 


Southern  Pacific  Co. 24 

San    Francisco.    Flood 
Bldg. 

Sprague  Electric  Co.       17 

X.  w   York  City,  527-531 

West    ::itli    St. 

San       Francisco,      Atlas 

HI  Ig. 

,-.aii!..   Col  man   Bldg. 

Standard  Elect'l  Works.  .    2 

Sa  n   Francisco,  1  1 1  New 
Mont  gomery. 

Standard  Eng.  Co. 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cab'e  Co.  1 

San    Francisco,    Slireve 
Bldg. 

Los     Angeles.     Union 

Trust    }'\^ 

Sea  til.-   '  .Hi'.-,    Lowman 

1:1  Ig. 

Stanley  &   Patterson,  Inc.  I  I 

X.  w     York.     '_-:'.     Murray 
St. 
Sa  11    Fra  ncisco Fol  - 

s 


Star  Porcelain  Co. . 
Trenton.   N.    J. 


9 


Vulcan  Elec.  Heating  Co.        .    4 
1 'ni.  ago,  74  West  Jack- 
son. 

Vulcan  Iron  Works  1 

San   Francisco,  604  Mis- 
si.m 

w 

Walworth  &    Neville  Mfg.  Co.  7 
i  !hicago,     II  >   v  w  o  r  t  h 

i;i  ig 

Waters  &  Co..  R.  J.  3 

San    Francisco,  7 1  ,  Mar- 

k.  t    St. 

Watson,  Sidney 
Sa  n    Franc  sco. 
I'.iiil  I.  is     Exchange,  180 
I  essie. 

Welsbach  Company  17 

San   Francisco,   351   Mc- 
Allister. 

Western  Electric  Company  I  5 

San  Francisco.  680  Fol- 
som. 

Los  Angeles.  119  E.  7th. 
Seattle,   1518   1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co.._   6 
Pittsburg,  Pa. 
San  Francisco,  165  Sec- 
ond. -    - 
Los  Angeles.   527   South 
Main. 

Seattle,    314    Central 
Bldg. 

Portland,   Couch    Bldg. 
Spokane,    12  1    1st    Av. 

Westinghouse  Machine  Co 6 

Pittsburg.    Pa. 
San  Francisco.   141  See- 
on  i. 

Weston  Elect'l.  Inst'm't.  Co... 24 
Waverly  Park.  N.  J. 
New  York.  74  Cortlandt. 
San    Francisco.    41S    Eu- 
genia  Av. 

Wilbur,  G.A.__  7 

San    Francisco.    61    Sec- 
ond St. 
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ASBESTOS 


Johns- Manvllle   Co.,    H.    w. 

BATTERIES 

DRY    BATTERIES 

Dean   Electric  Co. 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Columbia."    "King." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Stan.ey  &  Patterson,  Inc., 
"Exeter."    "Matchless." 

Western  Electric  Co.,  "Blue 
Bell,"   "Liberty." 

DRY  BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 
"Patterson." 

MEDICAL   BATTERIES 
Partrick, Carter  &  Wilkins  Co. 
Stanley     &     Patterson,     Inc., 

"Electro -tonic."    "Vetter. " 

OPEN  AND  CLOSED  CIR- 
CUIT  WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son."   "Noswas." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Gold   Medal."    "Faraday  " 

Western  •  Electric   Co. 

STORAGE     BATTERIES 
Elec.   Storage   Battery   Co. 
Westghse   Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Edwards  4  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonla." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor." "Dandy,"  "Tyrolean." 

Partrick, Carter  &  Wilkins  Co. 

Stan.ey  &  Patterson,  Inc., 
"Faradav."  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric    Goods    Mfg.    Co. 
M  irshall   Elec.  Co. 
Partrick. Carter  &  Wilkins  Co 

MAGNETO    BELLS 
Dean   Elec.   Co. 

Elec.    Appliance   Co..    "Eaco." 
Electric  Goods   Mfg.  Co. 
Kierulff,      B.      F.,     Jr.     &     Co. 

"Sterling." 
Keilo  u  Sw'b'd  &  Supply  Co. 
Standard  Elec.  Wks..  "C  &  S" 
Western   Electric  Co.  ' 

BOILERS 

Henahaw- Bulkley   &    Co. 
Keystone    Boiler    Wks.,   "Par- 

ktr." 
Moore  &  Co.,  Chas.  C,  "B.   & 

W." 
Standard      Electrical      Work», 

"Robb- Mum  ford." 
Tracy    Engineering    Company, 

Edge  Moor." 

BOOKS 

Technical    Book    Shop. 

BOXES 

WALL   BOXES 
Benjamin    Elec.    Mfg.    Co. 
Bossert    Electric    Const.    Co.. 

"Bossert." 
Chase-Shawmut  Co.,  "Knock- 
out." 
Chicago    Fuse    wire    &     Mfg 

Co.,   "Union  " 
Cole  Co.,  John   R.,   "Bossert." 
Cutter  Co.,   The,   "Munlt." 
Elec.  Appliance  Co..  "T  &   B" 
General    Electric   Co. 
Harvard    Elec.    Co. 
Holablrd-Reynolds   Elec.    Co. 
Marshall   Electric  Co. 
Spraiue    Electric    Co.,    "Uni- 
versal." 
Standard   Elecfl    Wks  .   "M    A 

M.- 
Stanley    &      Patterson.      Inc.. 
"Simplex." 


PA  I  ST  E 

IRON  ENTRANCE  SWITCH  BOXES 

are  made  in  all  styles  and  sizes 
for  switches  using  plug  fuses  or 
switches  using  enclosed  fuses. 
They  have  every  little  attach- 
ment necessary  to  keep  them  the 
Catalog  No.  4080  hand  est  to  u;e. 

"Paistery     comes  out    monthly  and    keeps   you    up  to  date. 
Do  you  get  your  copy?      Let  us  know. 

M.  T.    PAISTE    CO.,  Philadelphia,  Pa. 


NEW   YORK 


CHICAGO 


"The     Paint   That    Won't   Come   Off" 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office  :     1  18-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


VJanted  and  For  Sale 


Th<  rn>>  •for  advert  inemrn's  in  this  co'umn  fa  $1.00  p< 
words  •')•  less;  <i>f  i  i  onal  u  t/rds  '  c<  n.'s  each,  payabU  in  ad\  ance.     Rt  mit- 
tatwt  and  copy  should  reach  this  offiet  not  later  than  Monday  noon  /or  the 
next  •■"<■'■' "i  !■■• 

l;<  plh    may  bt  sent  in  care  of  the  Jo  j' nil  of  Electricity  Power  md  Ojs 
m   '/       m\  --'■-■  '.     i  ■■  Franc  ■■•-  • 


^LT  V\TED  Back  numbers  of  the  Journal  of  Elec- 
**  irirjfy.  Power  and  Gas.  W<  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  an  1 
subscrlbeis  having  back  numbers  on  hand  will  confer 
favoi  upon  us  by  mailing  us  a  list  <>f  whal  they 
liavo.  On  receipt  <>f  such  list  we  will  name  the  price 
we  are  willing   to  pay. 

Journal  ot    Elect ric-H  > ,   I*ower  and   Gum, 

ut  1 1    Mission    Street,    San     Fra  ncisco. 


A  <■<  M's  \\  \  NTIiU  on  a  guarantee  ]  weekly  salar> 
^*  i"  represent  our  two  publications,  "Southern  Bn- 
gin«  i  r"  ond  "Soutln  rn  Machinery";  liberal  terms  for 
exclusive  services  eas}  sellers;  every  engineer  an  1 
ever j  ma  liinisl  !s  interested.  Write  at  once.  For 
further  information,  aldress  W.  R.  SMITH  PUB.  CO., 
Sub.  I  lept  A  .  lanta  .  i  ieorgia. 
£ — . 

Y\T  \  VI  in  Men  coming  in  direct  touch  with  Steam, 
"  Electi  ical  Sup<  rintei  ding  Engineers  and  Shop 
foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
an  1  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
BMg.,  San    Francisco,  Cal. 

p  OSITION     WANTED    by    an     experienced    electrician 

*  with  some  business  ability.  First-class  references 
on  this  Coast.  Will  accept  low  salary  if  oportunity  for 
advancement      A  I  tress   Box   102,  Journal  of  Electricity. 


pin:  SVIS-:  at  bargain  prices:  Two  6-wide,  9-high.  IS 
1  ft.  Babcock  &  Wilcox  wrought  iron  front  boilers  in 
firsi  cla.^s  i  m  Lilion.  For  part  culars,  see  B.  W.  RICE, 
1419  Metropolis    Bank   Buiiaing,   San    Francisco. 


COR  SATE  at  a  bargain — 3-25  K.  W.  1040/20SO  to 
1  230/460  volts.  Gen.  Elec.  Oil  Transformers;  have 
been    use  1    hut    a    year;    are    in    perfect    operative    con- 

iit ch  tnge   made  to  higher  voltage.      Address  Hool 

Riv.  r   Elec.    Lt.,   Pr.  &  Water  Co..  Hood  River,  Ore. 

OIT1  \TI<>\  \\  WTED — By  electrical  engineer  with 
*■*  15  years'  experience  in  designing  and  estimating 
of  elec  ric  power  plants,  switch  gears,  light,  motor 
an  1  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment ran  be  attained.  Moderate  expectations.  Ad- 
1  tp.cs    Box    101.  Journal   of   Electricity,   San    Francisco. 

$fO'.u«)  ui;\\  IRD  to  the  party  who  will  successfully 
procure  an  electrical  engineer  of  wide  experience 
ii.  erecting  and  operating  electric  power  plants,  storage 
i  itteries,  etc.,  position  with  reputable  contracting  firm 
or  power  plant.   Inquire  Box    103,  Journal  of  Electricity, 

Tower   ami    Gna. 


ELECTRIC    PORCELAIN 
SPECIALTIES 


AND 


\t^2      ™E    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON.    N.    J. 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

LOOK   FOR   THE  ROEBLING   SEAL  ON   EVERY   BUNDLE 
SAN  ERANUSCO.  624  Folsom  Street  PORTIAND.  91  first  Street 

tOS  ANGEEES.  Market  and  Alameda  St.  SEATTLE,  900  First  Ave.  South 


THE    SCHAW  -  BATCHER    CO. 
PIPE    WORKS 


INCORPORATED 


Manufacturers  of 

RIVETED  IRON  and  STEEL  PIPE 

Tanks  of  all  descriptions  for  Water,  Oil  and  Gas. 

Single  and  Double  Well  Casing. 
Our  Specialty:       Riveted  Pipe  for  High  Pressure. 

Engineers  and   Contractors  £or  the 

— pi..,. 

installation  of  Pipe  Lines  used  in  the  operation  o( 
ilydraulic  Mines,  Power  Plants,  Water  Works,  Irriga- 
tion, Reclamation,  etc.  We  have  special  facilities  for 
supplying  general  supplies  for  Mills,  Mines,  etc. 

Office,  211   to  219  J  St.      Works,   I5tb  and  B  Sts. 

SACRAMENTO,  CAL. 


San  Francisco  Office 
New  York  Office 


356  Market  Street 
-  05  Reade  Street 


B.  f.  Kierulff,  Jr.  &  Co. 


■  PACIFIC   COAST  SALES   AGENTS    FOR  ■ 


Heany  Fireproof  Wire  Co. 


FACTORY  :    YORK.  PA. 

The  Only  Wire  (or  Armatures  and  Fields 


The  Ideal  Electric  &  Mfg.  Co. 

FACTORY:    MANSFIELD.  OHIO 

Single  Two  and  Three   Pha^e  Mo*ors. 


Chicago  Insulated  Wire  &  Mfg.  Co. 

FACTORY  :    SYCAMORE.  ILL. 

Weather- Proof  Wire  in  Local  Stock. 


Los  Angeles:   120  S.  Los  Angeles  St. 

Seattle:    Manny  Myers  Co.,  406  Central  Building 

San  Francisco:    166  Second  St. 
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I-T-F  CIRCU 


BREAKERS 


"DALITE" 

The   Breaker  with  Time  Limit   Feature 


"REVERSITE" 

The    Self     Contained     Breaker    Operating    on 

REVERSE    CURRENT. 


The    Cutter    Company 

Philadelphia,  Pa. 

SAN  FRANCISCO,  SEATTLE, 

770  Folsom  St.  411   Occidental  Ave. 

Complete  Stock  Carried  in  San  Francisco. 


TAPE 


Is  a  small  item  with  the  purchasing  agent, 
but  small  items  sometimes  cause  large  and 
expensive  tr<  mbles. 


GRIMSHAW    and  COMPETITION 
TAPE 

are  good  in  quality  and  must 
be    used    to    be    appreciated 

Write   us  direct,    if  your  supply  house  doe 
not  carry  it  in  stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 

114  Liberty  St.,  New  York 

SAN  FRANCISCO,  SEATTLE, 

770  Folsom  St.  411   Occidental  Ave. 

Complete  Stock  Carried   in  San   F.'ancisco. 


Dale  Wireless  Clusters 

GAS,  ELECTRIC   and 
COMBINATION  FIXTURES 


Desk  Portables  -:-  Lighting  Novelties 


THE    DALE    COMPANY 

9th  Ave.  and  13th  St.,  NEW  YORK  CITY 

SAN  FRANCISCO,  SEATTLE, 

770  Folsom  St.  411   Occidental  Ave. 

Complete  Stock  Carried  in  San   Francisco. 


The  Longest  Way  'Round 

Is  Not  the  Shortest  Way  Nome 


Drilling,  filing 
and  reaming 
holes  in  old- 
fashioned 
cast-iron  out- 
1  e  t  boxes  is 
the  round- 
about way  to 
profits  on  w  r- 
ing    contracts. 

There's   a 

quicker,  more  economical,  more  direct  way  to  prosper. ty 
for  the  contractoi  who  uses 

Bossert  Drawn  Steel   Boxes 

One  sharp  blow  with  a  hammer  drives  out  each  hermeti- 
cally sealed  plug,  leaving  smooth,  round  holes  ready  for 
pipe  or  conduit.  No  filing,  no  reaming,  no  wasted  time. 
Wiring  done  with  metal  conduits  and  Bossert  Boxes  lasts, 
and  lasts  and  lasts.  A  settling  building  would  break  a 
cast  iron  box  —  it  only  bends  the  Bossert.  Neither  can  it 
be  harmed  by  nails  or  spikes,  nor  destroyed  by  fire. 
Write  for  a  sample  and  see  for  yourself  that  what  we 
say  is  true. 

Bossert  Electric  Construction  Co. 

Works  and  Offices.  UTICA,  N.  Y. 

SAN  FRANCISCO,  SEATTLE, 

770  Folsom  St.  411   Occidental  Ave. 

Complete  Stock  Carried   in  San    Francisco. 


BRACKETS 


CEILING     BRACKET   AND 

DESK    FIXTURES 

Stanley     &     Patterson,     Inc., 
"Sunlight." 

DESK  TELEPHONE 
BRACKETS 

Stanley     &     Patterson.     Inc., 

"Imperial." 
Sterling      Elec.      Co.      "Kt|ui- 

Western    Electric   Co 

IRON    POLE     BRACKETS 

Benicla    Iron   Works. 

Elec.  Appliance  Co.,  "Cutter." 

Klerulff,     B.     F.,    Jr.    &     Co., 

"Cutter." 
Plerson.   Roedtng  &  Co. 
Western   Elec.   Co.  "Fletrher" 


BURNERS 


ELECTRICGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Edwards  &  Co. 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 

CABLES 

SUBMARINE  AND  LEAD- 
COVERED 

American  Electrical  Works. 

Belden    Manufacturing   Co. 

Electric  Appliance  Co.,  "Par- 
anite." 

General    Electric   Co. 

Hablrshaw  Wire  Co.,  "Hab- 
irshaw." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"National." 

National  Conduit  &.  Cable  Co., 
"National." 

Okonlte  Co.,  "Okonite." 

Roebllng's  Sons  Co.,  John  A., 
"Tolma." 

Safety  Ins.  Wire  &  Cable  Co. 

Standard  Electrical  Works. 
"Simplex." 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western  Electric  Co.,  "Haw- 
thorne." 

PAPER  INSULATION 

Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric    Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      corp'n, 

he,  "Siemens." 
Rei  singer,     Hugo,     "E'.ectra," 

"Nuernberg." 

CIRCUIT  BREAKERS 


The, 


"I-T-E." 


Cutter     Co., 

"Dalite." 
Ft.   Wayne  Electric  Works. 
General    Electric  Co. 
Klerulff,    Jr.,    &    Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co.,    "I-T-E," 

•Tialite." 
Westghse   Elec.  &   Mfg.  Co. 

CLAMPS 

GROUND   CLAMPS 

Paiste    Co.,    H.    T.,    "Perma- 

Effect  " 
Be'den    Manufacturing  Co. 
Bossert    Electric   Const.    Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
General    Electric   Co. 

CLEATS 

FIBRE   CLEATS 
Blake  Signal  &   Mfg.   Co. 

PORCELAIN     CLEATS 

General    Electric  Co. 
Holabird-Reynolds    Elec.    Co., 
"Electric    Porcelain." 
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COILS 

ARMATURE     AND     FIELD 
COILS 

Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Weatghse   Elec.  &   Mfg.  Co. 

INDUCTION    COILS 

Electric   Goods   Mfg.   Co. 
Partrlck, Carter  <S.  Wllklns  Co. 
Western    Electric   Co. 

SPARK   COILS 

American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

Dearborn     Drug    &     Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 

American  Circular  Loom  Co., 
"Circular   Loom." 

Cole  Co.,  John  R.,  "Circular 
Loom." 

Sprague  Electric  Co.,  "Green- 
field." 

RIGID  CONDUIT 

American  Circular  Loom  Co., 
"Electroduct." 

Elec.  Appliance  Co.,  "Galva- 
duct."    "Loricated." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"American." 

Roebllngs  Sons  Co.,  J.  A. 
"Navallte." 

Cole  Co  ,  John  R.,  "Electro- 
duct." 

Sprague  Electric  Co.,  "Iron 
Armored." 

UNDERGROUND  CON- 
DUIT 

Johns-Manvllle  Co.,  H.  W., 
"J.-M." 

Plerson,  Roedlng  <S.  Co..  "Fi- 
bre." 

Roebllngs  Sons  Co..  J.  A.. 
"Rituminizf'd    Fiber." 

Walworth  &  Neville   Mfg.  Co. 

Western  Electric  Co.,  Agents 
Walworth  &  Neville  Mfft. 
Co. 

CONNECTORS 

CABLE    CONNECTORS 

Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &    Mfg. 

Co. 
Harvard   Elec.   Co. 
Klerulff,  B.   F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL  CORD 

American  Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Plerson,  Roedlng  &  Co.,  Agts, 

Elec.   Cable   Co. 
Roebllng    Sons    Co.,    John    A. 
Simplex    Elec.   Co. 
Western    Electric   Co. 

LAMP  CORD 

American  Electrical  Works. 

Belden    Mfg.   Co. 

Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonlte   Co.,  The,    "Okonite." 
Pierson,  Roeding  &  Co.,  Agts 

Elec.  Cable  Co. 
Roeblings   Sons    Co.,   John    A. 
Safety  Ins.  Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.   Wks.,   "Simplex." 
Standard   Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 

Belden    Manufacturing   Co. 
Dean   Electric  Co. 
Kellogq   Sw'b'd  &   Supply  Co. 
Klerulff,  B.  F.,  Jr.  4  Co. 

"National." 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


'You    screw  the  battery  in  —  we've  done    the  rest'* 

(Battery  renewals  like  lamp  renewals) 

A  REVOLUTION  IN 
BATTERY    WORK 

CJ  Wireless  Battery  Holders 
must  win  the  commendation 
of  every  up-to-date  con- 
tractor, for  they  make  the 
hitherto  unsightly,  unsatis- 
factory battery  set  ideal. 
€fl  Strips  screw  up  against 
beams  of  cellar  or  against 
side  wall,  as  desired. 
Cfl  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted  battery  can   be   taken    out   without 


interrupting  circuit. 


Send  for  Bulletin 


STANLEY  &  PATTERSON,  Inc. 

23  Murray  St.  New  York 

SAN  FRANCISCO,  SEATTLE, 

770  Folsom  St.  411   Occidental  Ave. 

Complete  Stock  Carried   in  San   Francisco. 


We   have    made    Scientific    Investiga- 
tion of  Fuse  Construction. 

Our    results    prove    that    we    have    a 
First  Class  INCLOSED  FUSE. 


DO  YOU  USE  THE  BEST  FUSES? 


THEN  YOU  KNOW  THIS 


TRADE 


MARK 


Chase-Shawmut   Company 

NEWBURYPORT,  MASS. 

SAN  FRANCISCO,  SEATTLE, 

770  Folsom  St.  411   Occidental  Ave. 

Complete  Stock  Carried  in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

I  l.-te  HydroElectric  Power  Developments 

Electric  Power  Transmission  Systems 

Chronicle  Bldg.        San  Francisco,  Cal. 


C.  F.  Braun 
Power  Plant  Engineer 
'.  itoma  Street 

San  Francisco 


c. 

L. 

Cory 

Consu 

Itinjr  Engineer, 

803-804-805  Union  Trust  BMk. 

Edward  5.  Cobb 

Consulting  Engineer, 


Mechanics         W6-698  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  Los  Angeles 


Clem  A.  Copeland,  M.  E. 

Consulting- and  Supervising  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldg. 
I  ,t .-    \ngeles,  -  Cal. 


Supervision    of    Operation    and     Improvement    of 
Steam  Installations  for  Fuel  Economy 

R.  F.  Chevalier 

I  I  »NS1   LTING  ENGINEER 

Steam  Boiler  and  Engine,  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Tests.  Reports, inmates,  Alameda,  Ca] 

Designs.       Fuel  Analysis  Phone  Alameda    I  38q 


Office:  230-231 1.  W.  Hellma     I 

F.  C.  Finkle 

Consulting  Engineer, 

Sneci  i  230-231 

Kydi     '•  iwer  Plants    I.W.  Hellman 

Irrigation  and  Domestic  Bldg. 

Water  Supplies  Los  Angeli 


A. 

M. 

Hunt 

Ml   M 
Ml  M 
MEM 

\M 
AM 

■\M 

SOC  C    1 

-IE. 
I,  E.  E. 

L'nion 

Trust  Bldg. 

San  Fi 

1)    I     Jackson.  C.  E.    Wm.  B.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American    Institute   of   Electrical 

i  ■     neers,   American  Society  '>i   Mechanical 

Engineers,  American  Society  of    Civil    Engi- 
neers. I  NG1N1  ERS  EXPERTS 
;  -  Commercial  National  Bank  Bldg. 
Chicago,  111. 


(i.  C.  Noble 

C     S.  Davidson 

Noble  &  Davidson 

Consult 

ng  Engineers 

Tel.  Do  iglas  2  1 

Ml  Crocket  Bldg. 
San  Fran*  isco 

M.  M.  O'Shau^hnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 

Specialty,  Hydraulic  Development 

Offices 

9<~'7  Union  Trust  Bldg.        San  Francisco   l 

Union  Bldg.  San  Diego,  Cal. 


Telei 

ihon< 

Kcarnj  2576 

Emerson  W. 

Read 

Cor 

Calif 

Attorney-at-Law 

ornia  and  Montgomi 

K<  10ms  519  523 
San  Francisco,  Cal. 

r\  Streets 

E.  F.  Scattergood 

Consulting  Engineer 

Estimates,  Plans,  Supervision, Tests  oi 
Electric  and  H     :   I         Plai     ,  Power  1  rans- 
ii       ii  .n  and  Disti 

Standardizing  Laboratoi  y. 


1133-1134  Central  Bldg. 


i  .fits,  Cal 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  1 1  i^li  Economy  Steam  Power  Plants 
I  U   igns    I  si  imate  -    ( -instruction 


I  ninn  Trust  Bldg. 
Loa  Angeles 


i  i  Market  St.. 
San  Fra 


Rudolph  W.  Van  Norden 

Consulting  Engineer 

912-914  Mutual    Savings  Bank  Bldg., 

San  Francisco 

Electricity,  Hydraulics,    Power   Development 

Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  Cal. 


George  J.  Wellington 

General  Engineering,   Consulting  and   Constructing 

Departments    < 
Fire  Protective      Electrical  Steam  Power 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 
N.Y   Block         KohlBldg.       Douglas  Bldg. 
Seattle  San  Francisco       Los  Angeles 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GETOUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES,  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO.  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


TECHNICAL  BOOK  SHOP 

Subscriptions  Received  for  all  Educational,  Electrical  and 
Engineering  Publications 

604    MISSION    STREET      .... 


SAN    FRANCISCO 


"I1 


Pierson,  Roedlng  4  Co.,  Agts. 
Elec.  Cable  Co. 

Safety  Ins.  Wire  4  Cable  Co. 

Simplex    Elec.   Co. 

Standard  Elec.  Works,  "Sim- 
plex." 

Western    Elec.    Co..    "Victor." 

CROSS  ARM  BRACES 

Benicla    Iron    Works. 
Kierulff.   B.   F.,  Jr.  4  Co. 

WOOD    KNOBS 
Blake  Signal   4   Mfg.   Co. 


CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co.. 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell.    Harvey.    "Hubbell. ' 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant    Electric   Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co 
Westghse   Elec.  4   Mfg.   Co. 

INCANDESCENT  CUT- 
OUTS 
Bryant   Electric   Co. 
D.  4  W.   Fuse  Co. 
General  Electric  Co. 
Marshall    Elec.   Co. 
Pass  4  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  D.  Sears, 

general  sales  agent. 
Westghse   Elec.  4   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric   Co. 
D.   4   W.    Fuse   Co. 
General  Electric  Co. 
Pass  4  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co 
Westghse   Elec.   4   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Allis-Chalmers  Co. ."Bullock." 
Fairbanks,    Morse  4   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard      Electrical     Works. 

"E.   M.  Co." 
Western    Electric    Co. 
Westghse   Elec.  4   Mfg.  Co. 

DIRECT  CURRENT 

DYNAMOS 

Allis-Chalmers  Co. ."Bullock." 

Electric  Appliance  Co.,   "Col-I 

onial." 
Fairbanks,    Morse   4   Co. 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Northern    Electrical    Mfg.    Co. 
Standard      Electrical      Works, 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   4   Mfg.   Co. 


ELEVATORS 


Van    Emon    Elevator    Co. 


ENGINES 


GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers  Co. 

Moore  4   Co.,   Chas.   C. 

Fairbanks.    Morse   4   Co. 

Henshaw-Bulkley   4   Co. 

Hunt,  Mirk  4  Co.,  "Westing- 
house." 

Kierulff,  B.  F.,  Jr.  4  Co., 
"American  Diesel   Engine." 

Tracy   Engineering  Co. 

Westghse  Machine  Co. 

MARINE    ENGINES 
Standard  Elec.  Works,  "Eng- 
bery. " 

STEAM    ENGINES 

Allis-Chalmers  Co. 

Moore  4   Co.,  Chas.   C. 

Henshaw-Bulkley  4   Co. 

Hunt.  Mirk  4  Co.,  "Westing- 
house." 

Tracy  Engineering  Co.,  The 

Westqhse   Machine  Co. 

Paiste  Co.,  H.  T..  "Shaffer,'  i 
"K.    W.,"    "P.    K." 

Paiste  Co.,   H.  T.,   "Taplets.' 
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Star    Porcelain    Co. 
Thomas  <&.  Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears, 

general  sales  agent. 
Western  Elec.  Co..  "Thomas" 

FANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 

Ft.  Wayne  Electrical  Works. 
General  Electric  Co.,  "G.  E." 
Standard      Electrical      Work*, 

"Jandus." 
Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.  &.   Mfg.  Co. 

EXHAUST  FANS 

General    Electric   Co. 
Standard    Elec.   Wks.,   "M.   A, 

Co." 
Wagner    Electric    Mfg.   Co. 
Western    Elec.   Co.,      W.   E." 
Westghse   Elec.   &.   Mfg.   Co. 

CEILING,  ALTERNATING 
CURRENT    FANS 

Sprague  Electric  Co.,  "Lun- 
dpll." 

Standard  Elec.  Wks.,  "Jan- 
dus."   "Century." 

Western  Elec.  Co.,  "Victor." 
"Emerson." 

Westghse   Elec.   &   Mfg.   Co. 

CEILING,   DIRECT    CUR- 
RENT FANS 

Electric  Appliance  Co.,  "Col- 
onial." 

Standard  Elec.  Wks.,  "Jan- 
dus." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse  Elec.  <t   Mfg.  Co. 

DESK  AND   BRACKET 
DIRECT  CURRENT     FANS 

Electric  Appliance  Co.,  "Col- 
onial." 

Ft.  Wayne   Electric   Works. 

General   Electric  Co..  "G.   E." 

Sprague  Electric  Co.,  "Lun- 
dPll." 

Standard  Electrical  Works, 
"Jandus." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.   &.   Mfg.   Co. 

FIXTURES 

CEILING,   BRACKET    AND 
DESK   FIXTURES 

Benjamin   Electric   Mfg.   Co. 
Dale  Co. 

MARINE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric  Appliance   Co. 
Sterling   Electric   Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manvllle  Co.,  H.  W., 
"Linolite." 

STAGE  FIXTURES 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES   AND 
FITTINGS 
Bryant   Electric  Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse  Wire   Mfg.   Co., 

"Union." 
D.  &   W.   Fuse  Co. 
General   Electric  Co. 
Johns-Manvllle    Co.,     H.     W., 

"Noark." 
Marshall    Electric   Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.   &    Mfg.  Co. 

FUSE  BOXES 
Including  Service  Boxes,  Sub- 
way    Boxes     and     Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manvllle    Co.,     H.     W., 
"Noark." 


TECHNICAL 
BOOK  SHOP 


On  the  Canal  Zone. 


IIS 

!  ■ 

Onthe 
Canal  Zone 

Li 

Thomas                       ^ 
Graham 

| 

Wiring  Tables. 


How  they  are  made  ami  how  t"  use  them.  By  Thos.  (1.  Grier.  A 
handy  size  fur  the  pocket.  Bound  in  flexible  leather  with  rounded 
corners.  4'..  inches  in  width  l>\  '>'  _■  inches  in  length.  It  is  one  of  the 
most  valuable  books  on  wiring  ever  published.  Price,  postage  paid, 
$1.00. 

CONTENTS:  The  Resistance  of  Wires.  Electro-Motive  Force 
ami  Current.  How  to  Calculate  the  Size  of  Wire.  Commercial  Wiring 
Tables.     .Methods  of  Wiring. 

No    Central    Station    Manager    or    street    Railway     Superintendent    should    be 
without  a  copy  of  this  book.     It  is  of  great  service   to  Contractors  and   to  anyone 

employed  in  electrical  work.     In  this  1 k  can  be  found   the  best  answer  to  anj 

question   on   wiring. 


By  Thomas  Graham  Grier.  152  pages,  t'Vixw'i.  170  half-tone 
illustrations  and  insert  map  of  the  Canal  Zone.  Price,  postage 
paid.  $1.00. 

The  Panama  Canal  represents  the  greatest  undertaking  of 
the  present  daw  The  French  made  three  unsuccessful  attempts 
to  build  this  canal,  and  after  a  lapse  of  years  the  United  States 
undertook  tile  task  and  is  now  pushing  the  connecting  link 
between  the  Atlantic  and  Pacific  to  completion. 

Thomas    i>-   Grier,    who    is    well    known    mi    the    eleetrn  al    lie-l.l.    speaks    of 

his   book.   "The  ('anal   Zone,"  as  < who  is   thoroughly   conversant   with   his 

subject.  Mr  Grier  his  ?pen1  some  nine  \  isi  i  o  i  _■  the  canal,  anil  not  only 
does  he  write  a  mnsl  intelligent  account  ol  the  work  as  it  is  progressing, 
but  by  the  11:  e  of  ill.  camera  he  lee  carefully  illustrated  the  "Zone"  ami 
the  prevalent  conditions.  These  ohotographs  appear  to  the  number  of  170 
in   the  work  and   gli  e  a  i  led   interest    Lo   the  book 

The  author's  efforts  to  portray   life  and  existing  conditions  at   toe  canal 

appear     at     an     Opportune     time,     and     full;,      satisfy     those     who     have     belli     ex 

jnei.mil>    looking   for  a   volume  of  this  nature. 


"A,  B,  C  of  the  Telephone."  Second  and  revised  edition.  A  practical  and  useful  treat- 
ise for  students  and  workers  in  telephony,  giving  a  review  of  the  development  of 
the  industry  to  the  present  date,  and  full  descriptions  of  numerous  valuable  inven- 
tions and  appliances,  together  with  very  many  illustrations,  diagrams,  and  tables. 
By  James  E.  llomans.     335  pages.     266  illustrations. 

This  is  an  elemental-,  treatise  prepared  for  the  beginner  and  general  reader,  all  theoretical  and 
abstruse  descriptions  being  omitted.  The  book  contains  twenty-nine  chapters,  each  one  thoroughly 
covering  some  one  feature  of  the  subject. 


Subscriptions  Received  for   all    Educational,    Electrical    and    Engineering    Publications 
Phone  Kearny  918  -  Room  905  Atlas  Bldg.,  604  Mission  Street,  San  Francisco 


THE  "CASGRAIN"  SPEEDOMETER 

EVERY   MILE   IN   PLAIN    FIGURES     28   INCHES  OF  READING 

WE    GIVE   THIRTY    DAYS   TRIAL   FREE 

Write   Departim  tit   "J"  for  <  'ircular 

COUCH  &  SEELEY  CO.,     iothacherst,  -boston 


Manufactured 
by   THE 
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FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  4  Mfg 
Co. 

General    Electric   Co. 

Harvard    Electric   Co. 

Pass  4  Seymour. 

Plerson,  Roedlng  4  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 

Bryant    Electric    Co. 
Harvard  Electric  Co. 
Marshall    Electric   Co. 
Perkins     Elec.     Switch     Mfg. 

Co. 
Weber  Elec.  Co.,  H.   D.  Sear» 

Gen'l  Sales  Agt. 

TELEPHONE    FUSES 

Dean  Electric  Co. 
D.  4  W.  Fuse  Co. 
Klerulff,     B.     F.     Jr.     4     Co., 

"Sterling." 
Standard   Elec.   Wks.,  "Couch 

&  Seeley." 
Western  Electric  Co. 

GOVERNORS 

WATER-WHEEL 
GOVERNORS 

Plerson,  Roedlng  4  Co., 
"Tximbard." 

GUARDS 

WIRE    LAMP  GUARDS 
Benjamin    Electric    Mfg.    Co., 

"Can't    Break,"    "Protecta- 

lite." 
General    Electric   Co. 
Harvard    Electric    Co. 
Hubbell,    Harvey. 
Welsbach    Company. 

HANGERS 

CABLE   HANGERS 

Chase-Shawmut  Co.,  "Bos- 
ton." 

Kierulff,  B.  F.  Jr.  4  Co., 
"National." 

Standard  Underground  Cable 
Co.,  "Nordyke  Support." 

Harvard    Electric   Co. 

HEATING  MATERIAL 

Including  Cooking  Utensils, 
Soldering  Irons.  Sad  Irons. 
Etc. 

Elec.  Appliance  Co.,  "Ameri- 
can." 

General    Electric   Co. 

Johns-Manvllle  Co.,  H.  W., 
"Electrotherm." 

Simplex  Elec.  Heating  Co., 
"Simplex." 

Standard  Elec.  Wks.,  "Sim- 
plex." 

Vulcan  Electric  Heating  Co., 
"Vulcan." 

Westghse   Elec.   4   Mfg.   Co. 

HOODS 

STREET   HOODS  AND 
FIXTURES 

Elec.  Appliance  Co.,  "Cutter  " 
Ft.   Wayne   Elec.   Works. 
General    Electric   Co. 
Klerulff,     B.     F.,     Jr.    4    Co., 

"Cutter." 
Western   Elec.  Co,  "Flf-trher" 

INSULATORS 

GLASS   INSULATORS 

Brookfield  Glass  Company, 
"Brookfield." 

Elec.  Appliance  Co.,  "Hem- 
ingray." 

Plerson  Roedlng  4  Company, 
"Locke    Triple    Petticoat." 

Roebllngs  Sons  Co.,  John  A., 
"Knowles." 

Western  Elec.  Co.,  "Brook- 
field." 

HIGH-TENSION 
INSULATORS 

Roebllngs  Sons   Co.,   John   A., 

"  I  .ima." 
Klerulff,     B.     F.,     Jr.     4     Co., 

"Ohio  Brass." 
Pacific    Elect'l    Works,    "New 

Lexington." 


Pass  4  Seymour. 

Plerson,  Roedlng  4  Company, 

"Locke." 
Thomas  4  Sons  Co.,  R. 
Western  Elec.  Co.,  "Thomas" 

PORCELAIN    INSU- 
LATORS 

General    Electric   Co. 
Holablrd-Reynolds    Elec.    Co.. 

"Electric    Porcelain." 
Pass  4  Seymour. 
Plerson,  Roedlng  4  Company, 

"Locke." 
Star    Porcelain    Co. 
Thomas  4  Sons  Co.,   R. 
Weber     Electric     Co.,     H.     D 

Sears,  general  sales  agt. 
Western  Elec.  Co.,  "Thomas" 

INSULATING  MATERIAL 

Belden    Manufacturing   Co. 

Holabird- Reynolds  Elec.  Co., 
"Sterling"    Varnish. 

Johns-Manville  Co.,  H.  W. 
"Asbestos    Wood,"     "Indu- 
rated     Fibre."     "Vulcabes- 
ton,"     "Monarch,"     "Phoe- 
nix,"   "Electrobeston." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Di-electric." 

Paraffin©  Paint  Co.,  Agents 
"P.  &  B."  Products. 

Standard  Underground  Cabl« 
Co..  "Ozite." 

JOBBERS 

Fobes   Supply    Co. 

LAMPS 

ELECTRIC  ARC  LAMPS 

Elec.  Appliance  Co.,  "Adams- 
Bagnall." 

Ft.  Wayne  Electric  Works, 
"Wood." 

General   Electric  Co.,  "G.   E." 

Standard  Electrical  Works. 
"Jandus."    "Boulevard." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse  Elec.  4  Mfg.  Co. 

FLAMING   ARC    LAMPS 
General    Electric    Co.,   "i ;     I" 
Western   Elec.   Co..   "Beck." 
Westghse  Elec.  4  Mfg.  Co. 

GAS  ARC   LAMPS 
Welsbach    Company. 

INCANDESCENT  LAMPS 

Brooks-Follis  Elec.  Corp., 
"Fostoria." 

Bryan-Marsh  Co.,  "Imperial." 

California  Inc.  Lamp  Co., 
"California." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

Fairbanks,  Morse  4  Company 
"Fairbanks-Morse." 

General  Elec.  Co.,  "Edison," 
"Lowatt." 

Holablrd-Reynolds  Elec.  Co., 
"Femco." 

Klerulff,  B.  F.,  Jr.  4  Co., 
"Excelsior." 

Johns-Manvllle  Co.,  H.  W., 
"Linolite." 

Pacific  Electrical  Wks.,  "Col- 
umbia." 

Standard  Electrical  Works, 
"Improved  California." 

Sterling  Elec.  Co.,  "Sterling." 

Sunbeam  Inc.,  Lamp  Co., 
"Sunbeam."    "Regal." 

Western  Electric  Co.,  "Sun- 
beam "    "Regal." 

Westghse  Ilec.  4  Mfg.  Co., 
"Westinghouse." 

TANTALUM     LAMPS 

Bryan-Marsh  Co.,  "Imperial." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

General  Elec.  Co.,  "Meridian 
Tantalum." 

Kierulff,  B.  F.  Jr.  4  Co., 
"Excelsior." 

Holablrd-Reynolds  Elec.  Co., 
"Femco." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 


California  Inc.  Lamp  Co., 
"California." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

General    Electric   Co. 

Klerulff,  B.  F.  Jr.  4  Co., 
"Excelsior." 

Sterling  Elec.  Co.,  "Sterling." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 

Westghse  Elec.  4  Mfg.  Co. 

LINE  MATERIAL 

STREET   RAILWAY 

LINE  MATERIAL 

General    Electric   Co. 
Johns-Manvllle     Co.,     H.     W., 

"J.-M  " 
Klerulff,     B.     F.,    Jr.    4     Co., 

"Lord   Electric  Co." 
Pass  4  Seymour. 
Person,  Roedlng  4  Co,  "Ohio 

Brass  Co." 
Western    Electric   Co.,   "Elec- 

trose." 
Westghse  Elec.  4  Mfg.  Co. 

MACHINES 

REFRIGERATING 
MACHINES 
■j  nil. an    Iron    Works. 

MINING 

MINING    MACHINERY 

General    Electric   Co. 
Henshaw-Bulkley   4   Co. 
Moore   4   Co.,   Chat.   C. 
Westghse  Elec.  4  Mfg.  Co. 
A/estern    Electric    Co. 


METERS 

AMMETERS  AND 

VOLTMETERS 

General    Electric   Co. 
Johns-Manvllle     Co..     H.   W., 

"Victor  Combination." 
Ft.       Wayne      Elec.      Works. 

"Wood." 
Wagner  Elec.   Mfg.  Co. 
Western    Electric    Co. 
Westghse  Elec.  4  Mfg.  Co. 
Weston    Elec.   Instmt.   Co. 

WATTMETERS 

Duncan  Elec.  Mfg.  Company, 
"Duncan."    "Monetary." 

Electric  Appliance  Co.,  "San- 
gamo." 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Johns-Manvllle  Co.,   H.  W. 

Wagner    Elec.    Mfg.   Co. 

Weston    Elec.    Instmt.   Co. 

Westghse  Elec.  4  Mfg.  Co. 


MOTORS 

ALTERNATINGCURRENT 
MOTORS 

Allis-Chalmers  Co. 
Fairbanks,    Morse   4   Co. 
General    Electric   Co. 
Kierulff,    Jr.,    4    Co.,     B.     F., 

"Ideal." 
Standard   Elect'l  Wks.,  "Cen- 

turv." 
Western   Electric  Co. 
Westghse  Elec.  4  Mfg.  Co. 

DIRECT  CURRENT 
MOTORS 

Elec.  Appliance  Co.,  "Colo- 
nial." 

Ft.   Wayne   Electric  Works. 

General    Electric   Co. 

Fairbanks,   Morse  4   Co. 

Standard  Electrical  Works, 
"Century." 

Northern    Electrical    Mfg.    Co. 

Western    Electric   Co. 

Westghse  Elec.  4  Mfg.  Co. 


PHOTOGRAPHERS 

Waters  4   Co.,   R.   J. 


PAINTS 

INSULATING    PAINT 

Kelrulff,     B.     F.,    Jr.    4     Co., 

"Di-electric." 
Paraffine    Paint   Co.,   The   "P. 

&   B." 
Standard   Underground   Cable 

Co.,    "Ozite." 


PINS 

IRON    PINS 

Benlcla    Iron   Works. 

Elec.  Appliance  Co.,  "Cutter." 

Harvard    Elec.    Co. 

Klerulff,     B.     F.,    Jr.     4     Co.. 

"Hubbard." 
Plerson,  Roedlng  4  Company, 

"Locke." 
Roebllngs   4   Sons   Co.,   J.   A., 

"Lima." 
Thomas  4   Sons   Co.,  The   R., 

"Lee." 
Western      Elec.      Co.,     "Lee," 

"Fletcher." 

WOOD    PINS 

Klerulff,  B.  F.,  Jr.  4  Co. 
Plerson,  Roedlng  4  Company, 
Eucalyptus  and  Locust. 


PIPE 

RON   AND   STEEL    PIPE 
The   Shaw- Batcher   Cc. 


PLUGS 

ATTACHMENT    PLUGS 

Benjamin    Elec.    4    Mfg.    Co.. 

Bryant   Electric   Co. 

Electric       Goods       Mfg.       Co.. 

"Howes." 
General    Electric   Co. 
Hubbell.    Harvey. 
Marshall    Elec.    Co. 
Paiste    Co.,    H.   T.,    "Pushin." 
Pass  4  Seymour. 
Perkins'   Elec    Sw    Mfq.   Co. 
Stanley     4     Patterson,     Inc., 

'^fw    Code." 

FLUSH  PLUGS  AND 
RECEPTACLES 

Bryant  Electric  Co.,  "Chap- 
man." 

Cutter    Co.,    The 

General     Electric    Co. 

Hubbell.    Harvey. 

Marshall    Elec.   Co. 

Pass  4  Seymour. 

Perkins  Elec.  Switch  Mfg.  Co. 

Stanley  4  Patterson,  Inc., 
"Simplex." 

STAGE  PLUGS  AND 
RECEPTACLES 

Chase-Shawmut    Co.,    "Cush- 

ing." 
General    Electric   Co. 
Stanley     4     Patterson,     Inc., 

"Fielding." 
Western   Elec.  Co,  "Krueger" 


RAIL  BONDS 


Chase-Shawmut   Co.,   "Shaw- 

mut." 
General    Electric   Co. 
Johns-Manvllle  Co.,   H.  W. 
Kierulff,     B.     F.,    Jr.    4    Co., 

"Thomas." 
Nafl   Conduit  4  Cable  Co. 
Plerson,   Roedlng   4  Co. 
Roebllngs  Sons  Co.,  J.  A. 
Westghse  Elec.  4  Mfg.  Co. 


RECTIFIERS 


TUNGSTEN 
Bryan-Marsh  Co. 
Brooks-Follis       Elec. 
"Fostoria." 


LAMPS 
mperial." 
Corp., 


General    Elec.    Co.,    "Mercury 

Arc." 
Westghse    Elec.    4    Mfg.    Co., 

"Cooper-Hewitt." 

RHEOSTATS 

FIELD    RHEOSTATS 

Cutler-Hammer   Mfg.   Co. 
Ft.   Wayne   Elec.   Works. 
General    Elec.    Co. 
Simplex   Elec.    Heating  Co. 

MOTOR    STARTERS    AND 

CONTROLLERS 

Cutler-Hammer  Mfg.  Co. 
Ft.  Wayne  Elec.  Wks. 
General   Elec.  Co. 
Westghse   Elec.  4   Mfg.   Co. 

SEARCHLIGHTS 

Ft.   Wayne   Elec.   Works. 

General    Elec.    Co. 

Std.    Elec.    Wks.,    "Engberg." 


SHADES 


Benjamin    Elec.    <£,    Mfg.    Co., 

Metal. 

Dale   Co. 
I  Elec.     Appliance     Co.,     "Cut- 
ter." 

Holophane    Co. 

Hubbell,    Harvey. 

Pass  &  Seymour. 

Western    Electric   Co.,    "Mar- 
ten." 


SOCKETS 

Including  all  classes  of  Sock- 
ets and  Receptacles. 

Benjamin  Elec.  4  Mfg.  Co., 
"Twin"  Socket,  "Benco" 
W.    P.   Socket. 

Bryant    Elec.    Co.,    "Bryant." 

Cutler- Hammer   Mfg.    Co. 

General    Elec.    Co.,    "Edison." 

Holablrd-Reynolds  Elec.  Co.. 
"Weber." 

Hubbell,  Harvey,  "Hubbell 
Pull    Socket." 

Johns-Manville  Co.,  H.  W.. 
Moulded  Mica  W.  P.  Sock- 
ets. 

Marshall    Elec.  Co..   "M.-S." 

Paiste  Co.,  H.  T.,  "Fielding" 
and  "Holoshade." 

Pass  4  Seymour. 

Perkins  Elec.  Switch  Mfg.  Co. 

Stanley  4  Patterson,  Inc., 
"New  Code"   W.    P. 

Weber  Electric  Co.,  H.  D. 
Sears    general    sales    aeent. 


MOULDING 


American  Circular  Loom  Co., 

"Lutz." 
Johns- Man  vllle    Co.,     H.     W.( 

"Electrobestos." 


POLES 

IRON  AND  STEEL   POLES 

California   Pole  4   Piling   Co. 
Benlcla    Iron    Works. 
Klerulff,     B.     F.     Jr.     4     Co.. 

"Tripartite." 
Plerson,   Roeding  4   Co. 

WOOD    POLES 

California   Pole  4   Piling   Co. 
Kierulff,  B.   F.,  Jr.  4  Co. 
Sterling   Elec.   Co. 
Western    Electric    Co. 


PUSH  BUTTONS 

Edwards    <£.    Co. 

Electric  Goods  Mfg.  Co. 

Partrick, Carter  &  Wllkins  Co. 

Pass  &  Seymour. 

Western  Electric  Co.,  "Ed- 
wards," "Midget,  Jr.," 
"New  Mite." 


SOLDERING  MATERIAL 

SELF-FLUXING  SOLDER 

Belden    Manufacturing   Co. 
Dean    Electric    Co. — "1900." 
Kellogg   Sw'b'd  4  Supply  Co. 
Klerulff,     B.     F.,    Jr.     4     Co.. 

"Di-electric." 
Western    Electric    Co. 

SOLDERING    PASTE 

Belden    Manufacturing   Co. 

Blake  Signal  4  Mfg.  Co., 
"Aluminum    Tube." 

Chase-Shawmut  Co.,  "Red 
E." 

Chicago  Fuse  Wire  4  Mfg. 
Co. 

Klerulff,  B.  F.  Jr.  4  Co., 
"Dielectric." 

Standard  Electrical  Works, 
"Standard." 

Western  Elec.  Co.,  "Haw- 
thorne." 


Journal  of  Electricity 


POWER  AND  GAS 


Volume  XXII. 


Devoted  to  the  Conversion,  Transmission  and  Distribution  of  Energy 

SAN  FRANCISCO,   MARCH   13,    1909 


Number  11 


A  MICHIGAN  TELEPHONE  SWITCHBOARD. 


The  accompanying  illustration  shows  a  model  switchboard 
and  telephone  equipment  of  a  recent  exchange  installation 
at  Coldwater,  Mich.  It  will  bo  noted  that  the  exchange  equip- 
ment consists  of  three  sections  of  six-panel,  three-position, 
multiple-type  switchboard,  each  section  having  an  ultimate 
capacitj  ol  3000  multiple  jacks  and  540  answering  jacks  and 
lamps.    Five  hundred  and  sixty  common  battery,  50  rural  and 


At  first  one  section  of  the  two-position  non-multiple  toll 
board  was  installed  having  a  present  equipment  of  40  toll 
lines.  These  toll  lines  were  provided  with  switching  keys  so 
wired  that  the  same  may  be  switched  to  the  local  switchboard 
for  night  toll  service.  Ten  recording  toll  trunks  were  mul- 
tipled  in  each  section  of  the  local  switchboard  and  cabled  to 
Ihe  toll  board.     The  cord  circuits  at  each  position  of  the  toll 


Switchboard    and    Telephone    Equipment   at   Coldwater,    Michigan. 

lu   toll  lines   were  installed   in   connection   with   the   new   ex-      board  were  of  the  universal  type  with  double  lamp  supervision 


change  equipment.  The  cord  circuits  in  each  local  operator's 
position  are  of  the  double  lamp  supervision  with  individual 
I o ur-party  line  ringing  and  listening  keys.  The  operator's 
telephone  seis  are  equipped  with  suspended  type  transmitters. 
Ten  incoming  rings  through  toll  trunk  circuits  were  installed 
between  the  local  switchboard  and  the  toll  board. 


and  single  party  line  ringing  and  listening  keys 

In  the  foreground  will  be  seen  a  one-position  chief  opera- 
tor's deck  which  was  equipped  with  the  necessary  listening- 
in  taps,  lines  to  local  switchboard,  toll  board  and  wire  chief's 
desk  for  supervising  the  service. 

There  was  also  a  one-position  wire  chief's  desk  installed, 
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equipped  with  lines  and  testing  trunks  to  local  switchboard, 
also  lines  to  chief  operator's  desk  and  toll  board,  and  a  test 
ing  trunk  to  main  frame.  A  testing  cord  circuit  is  provided 
with  standard  voltmeter  for  making  all  of  the  necessary  tests 
in  an  exchange  of  this  type. 

In  this  exchange  there  is  a  main  distributing  frame  bavin:; 
a  present  framework  of  700  subscribers'  lines.  This  frame 
is  equipped  with  arresters  of  the  Kellogg  type  for  560  sub- 
scriber's  50   rural   and   40   toll   lines. 

There  is  also  an  intermediate  distributing  frame  having 
a  present  framework  for  700  subscriber's  lines.  It  may  be 
stated  that  the  power  equipment  installed  in  this  exchange 
consists  of  one  set  of  eleven  cells  of  electric  storage  batteries, 
one  motor  generator  charging  set,  one  slate  power  switch- 
board, two-four-frequency  vibrating  harmonic  pole  changers, 
one  gasoline  engine  and  one  belted  changing  generator.  It 
was  installed  by  the  Kellogg  Switchboard  and  Supply  Com- 
pany of   Chicago. 


PRELIMINARY  CENSUS  REPORT  ON  TELEPHONES. 

Number   of   Stations    or   Telephones,    by    States, 

December  31,    1907. 


B  -II  ^,;i' 

T  .   ,  Indcpend't  (Auk              .^.'S 

1  "'■"          ii  Bell)  T.  Si  T  "vit!l 

BellSystcin 

United  States   6,118,578  2,986,515  3,132,063    0835,880 

Alabama     40,481  14.9x5  196  3,944 

Arizona    6,203  3,148  3,055             

Arkansas    49,576  32,150  17.426  10,265 

California    237,672  65,977  171,695  9,607 

Colorado    65.908  4,473  61,435  1,620 

Connecticut     63,898  1,815  62,083  352 

Florida    17,522  11.160  6,362  3,691 

Georgia     62,260  26,204  36,056  9,072 

Idaho     16.394  5,754  10,640  1,2X8 

Illinois    .  568,585  285,322  273.263  109,101 

Indiana     289,452  216,990  72,462  50,065 

Iowa    332,545  279,773  52,772  74,806 

Kansas    200,233  161,913  3S.320  66,880 

Kentucky     93,996  51,796  42.200  9,038 

Louisiana     35,692  6,184  29,508  4,351 

Maine    53,134  16,024  37,110  7,830 

Maryland,    D.   C    and    Del.  110. 2S2  19.S96  90,386  217 

Massachusetts    209,383  5,324  204,059  650 

Mulligan    209,842  106,049  103.793  30,933 

Minnesota    171,479  114,618  56,861  46,547 

Mississippi     37.627  13,567  24,060  5,235 

Missouri     312,527  220, S23  91,704  S2.393 

Montana     17,168  8,118  9,050  846 

Nebraska     153,279  105.610  47.669  45,252 

Nevada     4,601  2  08 1  734 

New    Hampshire 28.920  6,488  22,432 

New    Jersey 116, 9S8  19.134  97.S54  831 

New   Mexico 6,653  3,476  3.177  759 

New    York 685,512  180,759  504,753  23,992 

North    Carolina 37,104  20,597  16,507  4,714 

North    Dakota 34,087  26,635  7.452  10,542 

Ohio    .  495.636  312,278  1S3.25S 

Oklahoma     68,125  38,009  30,116 

Oregon    49,629  16,223  33.406  10,675 

Pennsylvania 450.403  174,582  275, S21  11,976 

South    Carolina 20,911  7.X72  13,039  1.S67 

South    Dakota .  48.405  4  1:751  3,654  25,939 

Tennessee    ....  71,130  25,758  45,372  9,241 

Texas 187.862  108,832  711.030  30,334 

Utah     30,630  10,528  20.102  451 

Vermont    30,833  13,917  16,916 

Virginia     55,541  24,118  31,423  4.447 

Washington 98,846  35,652  63,194     .        9,168 

West   Virginia 62,144  46.609  15,535  3,238 

Wisconsin    158,875  89,005  69,870  36,366 

Wyoming  and  R.    1 30.605  1,538  1,067  1,267 

'Figures  furnished  by  American  Tel.  and  Tel.  Co.  included 
the  total  for  Independent. 


German  telephone  rates  will  be  increased  by  a  measure 
now  before  the  Reichstag.  The  bill  proposes  to  abolish  the 
present  system  whereby  Berlin  subscribers  got  an  unlimited 
service  for  $43.20  a  year,  substituting  an  annual  rental  charge 
of  $24  for  telephones,  with  an  additional  fee  of  1  cent  for 
every  connection  made.  The  bill  affects  all  Germany,  but 
its  provisions  would  be  felt  especially  in  Berlin,  where  it  is 
computed  that  the  result  would  be  the  raising  of  the  average 
annual  cost  of  business  telephones  to  $72  or  $96,  or  even 
in  the  case  of  some  firms  to  $144. 


REPORT    UPON    PACIFIC    TELEPHONE   AND   TELEGRAPH 
COMPANY,    SAN     FRANCISCO. 

By  C.   L.   Cory. 

To  the  Honorables,  the  Mayor  and  the  Board  of  Supervisors, 

of  the  City  and  County  of  San  Francisco,  San  Francisco, 

California: 

Gentlemen:  In  compliance  with  your  resolution  No. 
2517  (New  Series)  dated  July  14th.  1908,  I  have  made  a  per 
sonal  inspection  and  examination  of  the  complete  equipment 
of  The  Pacific  Telephone  and  Telegraph  Company  in  San 
Francisco,  including  its  books,  records,  engineering  data,  etc., 
and  beg  herewith  to  submit  the  following 
REPORT: 

The  information  required  by  your  resolution  is  included 
under  three  headings,   as   follows: 

I.  The  true  valuation  of  the  plant  of  the  Company  in  San 
Francisco  on  July  1st.  L908,  and  also  all  additional  investments 
which  rightfully  increase  this  valuation  from  July  1st,  1908, 
to  January  1st,  1909. 

II.  The  number  of  telephones  operated  by  the  Company 
in  San  Francisco  on  January  1st,  1908,  the  additional  tele- 
phones installed  during  each  month  of  the  year,  and  also 
the  average  revenue  to  the  Company  per  telephone. 

III.  The  annual  cost  of  operation  including  a  proper  seg- 
nion  of  accounts. 

I. 
Valuation  of  Plant. 

In  determining  the  valuation  of  the  plant  of  the  Com- 
pany there  has  been  included  the  entire  installation  in  San 
Francisco  which  is  necessarily  a  part  of  the  San  Francisco  ex- 
change. All  equipment  and  materials  of  every  character 
not  directly  a  part  of  this  exchange  and  used  in  its  operation 
have  been  excluded.  In  other  words,  no  part  of  the  general 
plant  of  The  Pacific  Telephone  and  Telegraph  Company  not 
directly  a  part  of  the  San  Francisco  system,  and  actually  re- 
quired and  used  in  its  San  Francisco  business  has  been  in- 
cluded. 

Immediately  after  July  1st,  1908,  the  Company  began  to 
make  complete  and  detailed  inventories  of  the  component 
parts  of  the  entire  San  Francisco  system,  the  methods  and 
classifications  having  been  previously  agreed  upon  between 
the  Company  and  myself. 

These  inventories  were  largely  made  jointly  by  a  represen- 
tative of  the  Company  and  a  representative  of  myself  and  were 
compiled  in  forms  readily  and  easily  checked  and  verified  by 
by  me.  The  actual  installation  as  represented  by  the  in 
ventories  has  been  examined  in  sufficient  detail  by  me  to  es- 
tablish the  fact  that  there  is  included  only  such  portions  of 
the  installation  as  are  required  and  used  in  the  operation  of 
the  San   Francisco  exchange. 

The  valuation  of  the  plant  has,  in  every  instance  possible, 
been  made  on  the  basis  of  the  actual  cost  to  the  company, 
but  in  all  cases  where  the  actual  cost  for  any  reason  could  not 
be  determined,  careful  estimates  were  made  of  the  probable 
cost. 

The  valuation  of  the  various  portions  of  the  entire  installa- 
tion as  determined  is  as  follows: 

THE   PACIFIC  TELEPHONE   AND  TELEGRAPH   COMPANY. 
Exchange  Plant,  San   Francisco,  Cal. 
July   1,  1908. 
SUMMARY. 
FIXED   PLANT— 

Exchange   Pole   Line. 

Poles    $  179,152.49 

Cross   Anns    39.434.38 

Guvs    26.634.03 

Stubs    490.27 

Total    $     245.711.17 
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Exchange   Right-of-way    36,000.00 

Exchange   Aerial   Cahle. 

Aerial   Cable    192,270.12 

Fence  and   House  Cable 25.205.92 

Aerial    Cable    Terminals 40,434.54 

Platforms.  373.58 

Bonds     1,218.96 

Moulding     67.15 

Fence          3,783.85 

Open   Fuses    2.7,32.95 

Total    265.S87.37 

Exchange  Aerial   Wire. 

Line   Wire    60.978.45 

Drop  Wire    152,071.88 

Ring;    and    Wall    Wiring 31.652.13 

Bridle    Wiring    2,598.63 

Total    247,301.09 

Exchange   Underground    Conduit. 

Main   Conduit    820,641.43 

Lateral  Conduit    202.092.56 

Stand  Pipes    2.296.84 

Manholes     130.053.87 

Handholes    37.558.99 

Total    1,192,643.69 

Exchange   Underground    fable. 

Main    Cable    1,175,350.46 

Lateral   Cables    83.920.78 

IT.   G.    Cable   Terminals 66,830.69 

Terminal   Platforms    1.314.37 

U.   G.  Cable  Bonds    3.689.43 

U.  G.  Cable  Moulding     2,268.81 

U.   G.   Cable   Boxing      964.74 

Total     1,334,339.28 

Exchange  Equipment   Central    Office. 

Kearnv    406.321.24 

Market     245.295.54 

West    251.713.79 

Franklin     154.045.90 

Chinatown    4,024.78 

Butchertown     955.60 

Total     356.90 

Exchange  Equipment   Substation. 

Subscribers'    Sets     31S.736.35 

Wiring    and    Miscel]                   Ma- 
terial      66.183.09 

Labor   Installing    101.324.15 

ration    Protection    13.188.32 

Special  Substation   Arrangem'ts.  6.148.41 

Private  Branch   Exchange    23S.357.86 

Public    Pay    Stations 13,760.93 

Total      757.699.11 

Total  for  Fixed   Plant $5,141,937.61 

MISCELLANEOUS  PLANT— 

Tools  and  Teams $       44.545.43 

Furniture   and    Fixtures 15.815.34 

General   Supplies    65,350.71 

Real   Estate. 

Lots— 

Kearny  Office  Lot    (90^) $  41.976.00 

Market    Office    Lot 24.698.00 

West    Office    Lot 19.875.00 

Franklin    Office   Lot 31.800.00 

Pacific    Office    Lot 3.625.81 

Mission    Office    Lot 5,982.28 

Park    Office    Lot 7.(20.00 

Executive   Office   Lot    (66  2-3%).  113.066.67 

Mission    Public    Office    lot    ...  >2.00 

Total    for    Lots $    258.195.76 

Buildings— — 

Kearnv    Office    Building    (90%).$  190,532.42 

Market    office    Building 131.612.25 

West    Office    Building 128.921.50 

Franklin   Office  Bui:                   irt)  11,118.26 

Park    Office    Building 8.1S9.20 

Executive  Office   Building   I  I 

only)      21.563.35 

Mission   St.    Public   Office   Bldg..  719.54 

Barn    and    Stable 10,528.98 

Garage     1,052.90 

Carpenter   and    Paint    Shop 1,754.83 

Stable   Hospital    175.48 

Blacksmith    Shop     175.48 

Plant   Department   Store   Room.  175.48 

Van  Ness  &  Eddv  Public  Office.  701.93 

Butchertown    Office    935.91 

Sausalito    Ferry    Public    Office  467.95 

Total   for  Buildings 620,443.23 

Total    for   Lots    ami    Buildings 878,638.99 

Total   Plant  Valuation.  July   1,  10OS $6,146,288  OS 

The  additional  investment  of  the  Company  in  San  Fran- 
cisco from  July  1st,  190S,  to  January  1st,  1909,  was  obtained 
from  the  books  of  the  Company,  and  includes-  the  amount 
actually  spent  during  that  period  which  is  properly  charge- 
able to  the  capital  account. 

The  additional  investment,  as  segregated  into  the  differ- 
out  portions  of  the  plant  from  July  1st.  190$,  to  January  1st. 
1909,  is  as  follows: 


ADDITIONS  TO   PLANT. 
July   1st,   1908,  to  January   1st,  1909. 

Exchange  Pole  Line    $  39,750.36 

Right    of   Way 1,877.30 

Aerial   Cable    82,483.63 

Aerial    Wire    38.662.66 

U.  G.   Conduit     51.602.35 

U.   G.  Cable    9S, 420.85 

Equipment — Central    Office    49,423.68 

—Substations     126,286.46 

Tools   and   Teams 4,105.36 

Furniture   and    Fixtures 6, 80S. 62 

Oeneral    Supplies    56,630  3 

Real   Estate    50,840. 1 :; 

Construction   in   Process   on   January   1st,   1909 15.089. 99 


Total    ". $621,9S1.7l 

The  total  investment  represented  in  the  various  portions 
of  the  plant  on  January  1st,  1909,  also  on  July  1st,  1908,  and 
the  increase  in  investment  during  the  period  from  July  1st 
1908,  to  January  1st,  1909,  are  given  below: 

THE  PACIFIC  TELEPHONE  AND  TELEGRAPH   COMPANY. 
Exchange   Plant,  San    Francisco,  Cal. 
July  1st,  1908,  and  January  1st,  1909. 


Exchange   Pole  Line   

Right  of  Way.  .  . 
Aerial  Cable  .... 
Aerial  Cable  .... 
I'n  derg  round 

Conduit    

Underground 

Cable    

E  q  u  i  p  m  e  n  t  — 

i  lentral  office.  . 

Equip  m  fiit  — 

Substations  .... 

Tools  and  Teams 

Furniture  and    Fixtures 

ral    Supplies    

Estate     

ii  action  in  Process.  Jan. 
I.    1909    


Valuation 
July  1,  1909. 

.     $245,711.17 

36.0uil.ilii 

265.887.37 

247,301.09 

1,192,643.69 

1,334,339.28 

1,062,356.90 

757,699.11 
44.545.43 

65,350.71 
878.63S.99 


Additions 
to  Plant 
July  1. 'OS. 
to  Jan.  1,  '09. 
$39,750.36 
1,877.30 
82,483.63 
38,662.66 

51,602.35 

98.420.85 

49,423.68 

126.2S6.46 

4,105.36 

6,808.62 

56,630.35 

50,840.13 

15,089.99 


Valuation 
Jan.  1,  1909. 

$285,461.53 

37.S77.:;" 

348,371.00 

285,963.75 

1,244,246.04 

1,432,760.13 

1,111,780.58 

883,985.57 

48.650.79 

22,623.96 

121,981.06 

929,479.12 

15,089. nn 


Totals    $6,146,289.08   $621,981.74   $6,768, 27n .8  I 

Valuation  of  Plant.  July  1.   1908 $6,146,289.08 

Additions  to  Plant.  July  1.  1908.  to  Jan.  1,  1909 $    621,981.7  I 

Valuation  of  Plant.  Jan.  1,  1909 $6,768,270.82 

n. 

Number  of  Telephone  Stations  and  Average  Revenue. 
The  number  of  telephones  installed  and  in  operation  Jan- 
uary 1st,  1908,  the  number  connected,  disconnected  and  net 
gain  for  each  month  during  the  year  1908,  also  the  telephones 
in  operation  on  the  first  of  each  month  of  1908  and  on  January 
1st,  1909,  are  given  below: 

Connected.     Disconnect'   I 

January     1,659 

February    1.981 

March     2.014 

Apt  il        

May       2,195 

1,906 

July     1.903 

August     2.148 

September    3,138 

i  ictober      2.647 

November    1,781 

I  iec<  mber    1,939 


970 
988 
1,275 
1,144 
1,266 
1,389 
1,190 
1,078 
1.006 

578 
577 


Net  Gain. 

1st  of 

Month. 

689 

•35,367 

993 

36,056 

739 

37.049 

1,222 

37.7SS 

39,010 

517 

39,939 

713 

40,456 

41,169 

2,132 

42.239 

1,591 

44,371 

1,209 

45.962 

1,362 

47,171 

25.6-::  12,517  13,166 

Total    Stations    January    1,    1009 *«48,533 

"Including    211    Private    Branch    Switchboard    Stations. 
•'Including    508    Private    Branch    Switchboard    Stations. 

From  these  figures  it  will  be  seen  that  the  net  gain  In  tele- 
phones in  operation  for  the  year  1908  was  13,166,  which  is  a 
gain  of  37.2  per  cent  over  the  number  in  operation  on  January 
1st.  1908. 

The  average  revenue  per  telephone  for  each  month  during 
the  year  and  also  the  average  revenue  per  telephone  for  the 
first  sis  months  and  for  the  last  six  months  is  shown  in  the 
following  statement: 

MONTHLY    STATEMENT    OF    STATIONS    IN    SAN     FRAN- 
CISCO  FOR  1908. 
Number  Net   Gain   Average      Revenue   Ave. Rex 


Month 

on 

1st. 

during 

Month. 

for 
Month. 

from 
Stations. 

per 
Station. 

.la  una  rv      .... 
February 

March    

April    

35.367 
31 

37.049 

37,7^8 

689 
993 

739 
1,222 

35.711 
36.552 
37.418 
3S.S99 

$156.!. 
153.571.86 
160,056.65 
162.689.36 

$4,396 
4.201 
4.277 
4.211 
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Septembei 

b  e  i 


L64,  ii 

i  Dec.  31s1 

M,  'I   !'n mi 

the  "ii  ii   reve -  from  stations  and  the  total  number  of  sta 

ili.nl  head  telephon 

The  reduction  ol  thi  trom  $4,233  for  the 

first    six    months   to   $3,71  I    for  the  last    six   months   is   (I1 
part  to  the  reduction  in  rates  on  July  1st,  inns,  mid  in  part  to 
the  increase  in  tin-  nun  In  operation. 

The  phone    I'm-    the    difl 

len  Hi'  ii'im  ier,  L907,  and  duri)      I 

tect  o 
rates,  beginning  .Inly   i 


Business   Measured — 

No.   o 

;    G 

An,        I 

Business  Prepayment — (Nickel  in  Slot). 

No.    "i'   SI  Li 
Total   Ri 

Residence  Unlimited — 


. 


X".    hi     St.it  i,, us 

Total   i 

A  \  , 

Residence   Measured — 



Total    Ri 
\.  v  e. 

Residence    Prepayment — 

X.i, 

$1.69 
Private  Branch  Exchanges — 

Total   Ri 
Ave. 

Extensions — 

\  ,,  ,       l  : 
Miscellaneous — 


mber, 
$12.19 


$1.77 


COST  OF  OPERATION  AND  SEGREGATION  OF  ACCOUNTS. 

'I'lu'  :  and  Expenses  for  thi 

as  Hied  with  i  he  Cilj .  is  as  follows: 


REVENUE— 


Privati 


EXPENSES— 

i  ipfvii  ting 

■  ■     " 

■ 

Re; 


54.212.14 


!     ' 
Net    Revenue 


An    analysis   of   the   expenses    as   set    forth   in    the   above 
iws    thai    the    main    headings   are   made   up   as 

as: 

General — 

Sal  nd   Wages. 

,'- hi  and  1 1 
Travellii 

Postage,    Printing  and   Stationery. 
al. 

Operating — 

iries  and  Wages. 
Maintenance,  Salaries  and  Wages — 

Current    Repair,  Salaries  and   \\ 

Recom  '  nn"  urn   Salaries  and  Wa 

Maintenance    Material — 

Current   I  i  ial, 

Rei  I  in,   .Material. 

Conduit,  Pole  and   Roof  Rent — 

Balance  of  credits  and  debits  charged  to  this  account. 

Rent,  Light  and  Heat — 

i  l]  i,t.  and  Heat, 

Cui  Rent,  Light   and  Heat. 

Reconstruction     Kent.   L-ighl   and   Meat 

Directory — 

Balance  of  credits  and  debits  charged  to  this  account. 

Miscellaneous — 

ll  al. 

ntal. 
e,   Printing   and    Stationery, 
acii     ntal 
Re<  ■  i  a  Incidental 

The  other  headings  are  selfexplanatorj 
This  classification  does  not   follow  the  classification   used 

by  the  i  ints.    Without  an  inves 

tigation  of  the  Company's   books  the  statement    given   above 
com  parison  from  year  to  year  of  the 

various  expenses.    For  instance,  under  the  head pi  rating" 

an  amount  of  $425,986.17,  which  is  made 
itireiy   of  salaries   and    wages,   while   rent,   light    and   heat 

unknown  amount   appearing  in  the  total 
::t.  light  and  heat;  also,  postage,  printing  and  stationery 
and  incidental  expenses  for  operating  appear  only  in  the  total 
for  n  is.     Again,  the  amount  for  rent,  light  and  heal 

ncludi    all  of  the  expenses  under  this  heading,  as 
in  the  amount  given  urn  leral"  is  included  an  amount 

ii .  light  and  heat. 
However,  the  sta  the  Company  for  the  year  L908, 

show:  ,  nd   ,     pel  ses,  follows  the  same  form  as 

'it'll    to   the   Supervisors    for   the   year    1907,    which 
statement    was   submitted   on    Februarj    10th,    1908      For  this 
'■  the  statement  of  revenue  and  expenses  of  the  Company 
u    1908  was  submitted  in  the  form  as  filed  in  order 
il    might    be   readil;    compared   with   the  statement   sub- 
mitted tin  1 907 

I  have  ed  the  classification  of  accounts  as  used 

ii\    the  Company,  and,  in  general,  have  no  criticism  to  make 

upon   their  methods       However,   i:    would  serin    to   me   that   the 

revenue    and    expensi     accounts    respectively    should    contain 

i  .ill  expenses  and  not  have,  as  is  the  present 

ice  in  tin    ca  es  of  directors    and  conduit,  pole  and  roof 

the   net    expense  appear  as  expense.     This  change 

nl>   affect  the  gross  revenue  and  cross  ex- 

and  not  change  the  net  revenue 

Following  the  classification  used  by  the  Company  in  keep 

ing   il  nits,   the  expenses   for  the  year   1908  would   he 

follows: 
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EXPENSES—  Ren:,    Light    and    Heat. 

Mos.  This   account   is   el 

-1    t       31.112.43        I       52,454.75      J 

Operat:  ig  il    Space 

H^air    227  the    SpJi'  an'J 



- 1  Renta; 

™*  *»*  ;  Postage,  Printing  and  Stationery. 

This  with  the  i  urint- 

Real  Estate 

-  nal  Prop  tv        »  ing  and  stationery  chargeable  to  opera' 

.' 
Real  Estate   ._  Directory 

s  •  This  account  is  charged  with  the  gala  the  superin- 

The  expenses  -th  in  this  st^  e  made  up  tmentand    hi 

as  follows:  '*"  and  care  of  offices  occupied  by  same,  and  the 

GENERAL  rinting  and  distributing  directories. 

e  amount  charged  to  this  account  is  a  proportion  of  Advertising  and  Canvassing, 

total  general  expense  of  the  Company  under  the  following  sub-  This  account  is  cL  .  filing 

divisions:  rjses  of  canva  ror  priva*  -ent,  light. 

Salaries  and  Wages.  .-.^missions  paid 

This  account  is  eh;    -  .  the  salaries  or  thi  -■  and  all  expenses  of  a 

vice-president,  general  man- 

attorney,  engineer,  com:  Incidental. 

tendents;  and  other  general  officers  and  their  office  ton  as  „f  smaii  amou: 

Rent,    Light  and   Heat.  tain:- 

This  account  is  chart-  at   and 

-  offices  OCCTJ;  MAINTENANCE. 

,  mpany 

gineer,  commercial,  general  and  d 

other  general  officers  a- 

ur  and  m;  -1  are 

■he  Com;-  should  t*  as  follows  - 

used  for  officers  aDd  employees  na: 

Maintenance-Current    Repair. 

-_.  .  .'"     ,  ng  is  included   I 

Th:  01 

all   general  officers  and 

il  business  of 

Posting,    Printing    and    Stationery. 

This  accoux'  Maintenance-Reconstruction. 

- 
I 

Legal  moral, 

Thi-  work 

■  than  the 

E 

- 

Incidental. 
Th:-  '"-     "-''-'>T   RENTAL. 

- 
pro;  -  te&. 

Unc:     t;.  CONDUIT,   POLE  AND   ROOF   RENT. 

is  account  is  charged  * 

- 

OPERATING. 
Salaries  and  Wage*  RE--ES--" 

lee-  . 

IE     UK 

-      - 

- 

- 

-.  me 


Jus 
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TELEPHONES  ON   THE   FARM. 

ltV     M.     S       \!  I 

A  few  years  ago  telephones  were  as  rare  in  the  country 
as  airships  are  today.  They  were  looked  upon  "s  one  of  the 
luxuries  to  be  enjoyed  only  by  the  very  well-to-do  in  the  cities 
and  larger  towns,  and  the  tew  occasions  country  people  had 
to  employ  long  distance  lines,  with  the  accompanying  high 
charges,  emphasized  this  feeling.  During  the  last  lew  years, 
however,  there  has  been  an  almost  complete  reversal  of  feel- 
ing in  this  respect,  and  there  is  now  hardly  a  township  in  the 
country   where  there  is  not   a:    least   one   rural   line. 

This  line  may  begin  eight  or  ten  miles  out  in  the  open 
country  and  extend  into  a  town  where  there  is  an  excb 
or  it  may  begin  in  one  man's  house  and  zigzag  along  the 
country  roads  for  fifty  miles,  with  a  telephone  in  everj  farm 
house  or  crossroads  store  which  it  passes.  The  latter  class 
of  line  is  the  one  which  has  done  most  to  popularize  tele- 
phones. Each  subscriber  owns  a  share  in  the  line  and  helps 
to  build  it.  and  each  one  owns  his  own  telephone,  keeps  it  in 
order,  and  helps  keep  the  line  in  working  order 

John  Peters  is  connected  to  a  line  which  is  sixty  five 
miles  long  and  has  seventy  two  or  three  other  ins  ruments 
on  it.  riis  friend.  Jim  Nixon,  is  on  the  sane-  line,  six  miles 
away,  and  when  John  wants  to  talk  to  Jim.  he  takes  down 
his  receiver  and  says.  "Hello.  Jim."  knowing  that  hall  the 
time  Jim  and  most  of  the  other  people  on  the  line  are  either 
trying  to  talk  to  some  one  or  listening  to  the  news  of  the 
country.  If  Jim  doesn't  answer.  John  rings  for  him,  trus'ing 
to  get  him  with  only  one  ring,  and  knowing  perfectly  well  that 
e\ery  person  between  and  on  both  sides  of  them  will  imme- 
diately listen  on  the  Hue  to  see  whal  is  going  on.  it  was  on 
such  a  line  as  this  that  the  old  lady  was  found  knitting  with 
the  receiver  tied  to  her  head  in  such  a  way  that  she  could 
overhear  every  word  passing  over  the  line  she  was  very 
indignant  when  told  that  her  action  prevented  the  other  people 
on  the  line  from  ringing  one  another  and  put  the  line  ou!  of 
order  so  far  as  calling  was  concerned,  and  said  she  was  ins 
going  to  send  her  son  to  report  that  the  line  was  out  of  order 
because  she  hadn't  heard  a  word  all  the  morning 

Country  doctors  were  among  the  first   to  appreciate   'he 
advantages  to  be  gained  from  rural  telephone  lines,  and  spenl 
many  days  convincing  their  patients  and  neighbors  that   with 
a  telephone  many  trips  at  night  and  in  bad  wea'her  could  be 
avoided.     They   were  only  too  glad  to   put   small   ti\.    or  ten 
line    switchboards    in    their   homes,    in    which    the    Ion;.'    lines 
would  terminate,  and  to  do  the  necessary  switching  of  on. 
to   another   for   a   nominal   charge,    because   doing   so   insured 
them  all  of  the  medical  business  in  their  district,  and    - 
them    many    long   drives   on    muddy    or    dusty    cottn'ry    roads. 
Many  doctors  who  were  located  in  towns  of  several  hundred 
people  started  out  with  a  few  lines  this  way.  and  gradually 
developed  the  business  until  they  now  have  exchanges   with 
several  hundred  subscribers,  the  revenue  from   which   makes 
a  most  welcome  addition  to  their  incomes. 

The  larger  operating  companies  have  recognized  for  a 
long  time  the  necessity  for  the  development  of  country  lines 
about  their  exchanges  and  toll  stations,  but  have  been  unable 
to  accomplish  this  development  because  of  the  long  lines 
required  and  also  because  the  people  in  the  open  country 
either  could  not  afford  to  pay  the  rates  such  service  would 
require,  or  did  not  realize  that  telephone  service  was  worth 
the  price  asked.  A  solution  to  this  problem  has  been  found, 
however,  and  it  will  be  only  a  short  time  comparatively 
before  there  will  be  just  as  many  telephones  per  capita  out- 
side of  the  cities  and  towns  as  there  are  now  in  them. 

The  plan  provides  that  a  group  of  people  living  along  a 
road  shall  get  together,  organize  a  small  mutual  company, 
cut  and  set  their  own  poles,  install  their  own  telephones, 
string  their  own  lines  up  to  the  exchange  limits,  and  there 
connect  with  the  operating  company.  They  pay  a  nominal 
switching  charge  for  the  purpose  of  talking  with  the  sub- 
scribers to  that  exchange,  and  regular  toll  charges  from  that 


exchange  on  long  distance  calls  through  it  to  distant  points. 
This  enables  the  people  in  the  open  country  to  enjoy  the 
same  telephone  service  that  their  city  friends  have,  to  talk 
io  their  tela  ives  or  brokers,  to  buy  the  necessaries  of  life, 
sell  the  produce  of  the  farms,  or.  when  they  are  in  the  city, 
to  call  up  and  barn  if  anything  is  wanted  at  home  before 
they  start  back  again. 

When  these  country  lines  were  first  built,  the  work  and 
material  were  of  the  crudest  sort.  One  line  consisted  of  a 
single  fence  wire,  strung  from  house  to  house,  and  the  tele- 
phones  were  nothing  more  than  empty  tin  cans  with  an  end  of 
tuck  through  the  perforated  bottom,  and  fastened  there 
with  a  [jenny  which  had  a  hole  in  it,  through  which  the  wire 
protruded.  These  telephones  were  like  tin-  ones  children 
make  when  they  are  running  a  string  forty  or  fifty  feet  from 
one  window  to  another,  but  this  line  was  miles  long,  and  the 
instruments  were  unprotected  by  lightning  arresters.  One 
day  when  some  one  was  trying  to  use  the  line  during  a 
thunder  Storm,  lightning  struck  the  line  and  killed  him. 
That  was  the  end  of  penny  telephones"  and  the  beginning. 
in  thai  section  at  least,  of  knife  switches  with  which  to  cut 
out  telephones  during  thunder  storms.  These  switches  were 
just  as  crude-  as  the  penny  instruments,  and  consisted  of 
heavy,  kitchen  spoons,  A  nail  was  driven  through  the 
bowl  of  the  spoon  into  the  wall,  and  the  line  wire  terminated 
on  it.  At  the  lower  end  of  the  spoon  handle  were  two  more 
nails  a  few  inches  apart.  To  one  nail  the  telephone  was 
connect.  .1  and  to  the  other  the  ground  wire.  There  was 
enough  spring  in  the  bow  of  the  spoon  handle  to  make  a 
prettj  good  connection,  and  the  switches  did  the  work  for 
which  they  were  designed 

Nowadays,  however,  telephone  lines  and  instruments  are 
of   the   best.      Pence    wire   no   longer  appeals   to   the   farmer 

use  it  is  cheap,  for  he  realizes  that  a  well  built  line  of 
l;oocI  material  will  not  only  give  better  service  during  i:s  life, 
but  will  last  a  great,  deal  longer  than  a  poorly  constructed 
oik-  of  cheap  material.  While  long  lines  are  still  used,  they 
are  cut  into  sections,  oi  terminated  in  small  swpchboards, 
and  tic-  number  of  subscribers  on  a  line  is  usually  from  six 
to  fif  een.  Many  of  the  lines  are  metallic  circuits  of  No.  1- 
HH  wire,  and  brackets  and  insulators  are  used  instead  of 
lain  knobs.  The  materia]  for  such  a  line,  exclusive  of 
poles,  costs  onlj  about  $14  per  mile,  and  as  the  subscribers 
usuallj  average  on.-  per  mile  and  can  cut  their  poles  on  'heir 
own  places,  the  expense  per  man  is  not  great.  The  best 
telephones,  with  all  the  material  necessary  to  install  them, 
can  be  purchased  for  $1?,  or  $14  per  set,  making  the  initial 
cash  investment  tor  an  instrument  and  one  mile  of  me'allic 
circuit  material  only  about  $27. 50,  or.  if  a  grounded  line  is 
strung.  $20. 

This  puts  the  cost  of  telephones  within  the  reach  of 
almost  every  one.  and  at  the  rate  at  which  they  are  being 
put  in.  it  will  be  but  a  short  time  before  a  person  can  go 
into  a  farm  house  in  any  part  of  the  South  and  talk  to  any 
part  of  the  country. — Southern  Electrician. 


Pacific  Radio-Telegraph  Company,  Ltd.,  was  organized  in 
England  last  month  to  acquire  powers  for  the  construction, 
maintenance  and  working  of  a  system  of  intercommunication 
by  means  of  radio-telegraphy  between  the  islands  of  the 
Pacific  Ocean  and  the  territories  of  Australia  and  New 
Zealand. 


A  mail  subway  is  to  be  built  between  the  various  post- 
offices  and  railway  stations  of  Berlin.  An  automatic  system 
of  electric  cars  without  motormen  will  carry  the  mail  at  a 
speed  of  twenty-five  miles  an  hour. 


Telephones  in  safe  deposit  vaults  have  been  installed  by  a 
Xew  York  bank  for  the  convenience  of  patrons  who  wish 
to  consult  financial  men  without  taking  their  securities  from, 
the  vaults. 
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PROCEEDINGS     PACIFIC     COAST     ELECTRIC 
VEHICLE   CONVENTION,    SAN    FRAN- 
CISCO, FEBRUARY  19-20,  1909. 

(Concluded.) 

DIM  I  SSIO\     ON     "RELATION     OF     CENTRAL     STATIONS     TO 
THE    AUTOMOBILE    BUSINESS." 

The  Chairman:    This  subject  is  open  for  discussion. 

Mr.  C.  T.  Rylnnd:  In  the  future  the  centra]  station  man 
might  own  all  the  batteries  and  the  owners  the  vehicles.  The 
central    station    man    or   some    big    concern    would    renl    chargi   1 

batteries,  taking  them  back  when  they  were  discharged  and  re- 
placing them  by  others.  He  would  then  have  standard  sets; 
the  owners  would  then  get  rid  of  the  bugbear  of  taking  care 
of  the  batteries.  If  the  bin  companies  handle  the  batti  rii  that 
way,  a  big  part  of  the  business  would  be  taken  care  of  auto- 
tnatica  My. 

The  Chairman:  That  might  be  the  solution  of  touring  with 
electric  automobiles,  if  charging  stations  wen-  established  and 
the  companies   owned    the    batteries. 

■»ir.   F.  T.  Ki(«:     I    think   there    is   a   storagi     batter; in 

pany  that  makes  a  practice  of  that,  ami  they  trade  them  as 
they  do  "Prestolite."  I  think  for  six-cell  spark  batteries  they 
renew  them  ami  give  you  another  battery.  It  is  not  likely  that 
tin-  central  station  could  afford  i"  opei  iti  that  way  with  a 
vehicle  battery  because  it  would  be  misused.  They  would 
into    many    difficulties. 

Mr.  (;.  E.  C.  11.1iinTi.111:  While  1  think  that  Mr.  Kitt  is 
rigiit  in  what  he  says,  1  will  say  that  central  stations  will  wel 
come  any  device  that  will  tend  i"  flatten  the  load  curve.  We 
have  made  already  special  prices  for  charging  automoblli 
batteries.  Hot  I  will  say  that  in  California  the  price  does  no1 
appear  so  attractive,  because  here  rates  for  general  power  use 
arc  very  much  lower  than  in  the  East.  I  think  that  is  ti  ui 
over    t lie    Coast.      From    what     I    can    gather    from    people    who 

con ui    from   the   East    0  now   very    low.     I   think 

that  we  .annot  adopt  tin-  suggestion  of  having  any  clause  in 
the  contract  foi  using  current  off  the  peak.  The  only  way 
is  to  use  two  meters  ami  charge  a  certain  rate  during  certain 
hours,   and   then    if   they    us.-   current    of!  peak    thej    v 

a  lowei  rati  The  rate  in  Oakland  for  automobiles  is  five  cents, 
ami  then  from  that  there  is  a  di;  i  ounl  for  consumption.  Hut  in 
San  Francisco  the  lighting  rate  already  is  scaled  down  i"  four 
rents  To  go  tielow  that  would  be  a  very  tow  rate.  So  far  we 
have  ha  1  very  tittle  call  for  charging  in  San  Francisco,  vv  1 
that  is  due  t"  the  fact  that  the  lulls  are  against  the  use  ol  the 
electric  I  do  not  know:  I  presume  It  is.  As  far  as  our  own  system 
is  concerned,  I  think  Oakland  ■■  n  the  largest   field  so  far. 

I  believe  that  Oakland,  Stockton  ami  Sacramento  are  alt  good 
places  for  the  introduction  of  electric  automobile:  tor  many 
reasons  the  conditions  there  are  ideal.  The  electric  veh 
seems  to  me,  appeals  most  to  those  who  de  ire  to  operate  their 
own  vehicles,  and  partii  ularly  ladies,  while  shopping.  Ev.--n  the 
owners  of  larger  gasoline  cars  also  have  their  electric  run 
abouts.  If  there  ate  any  questions  that  any  of  tin-  gentlemen 
desire  to  ask  as  to  our  attitude  ia  the  matter  I  wouli  be  very 
glad  to  ^answer  them.  As  1  hare  already  stated  in  general 
we  welcome  the  electric  automobile,  .ml  anything  else  that 
will   consume  current. 

The    Chairman:     We    understand    that    any    central    station 

company  wool  1  welcome  the  automobile  if  the  ant bile  would 

come  into  its  town  and  use  current;  but  1  would  like  to  a  I 
what  their  attitude  is  toward  tin-  electric  automobile— that  is. 
do  you  believe  that  it  is  a  success?  If  you  do  not  now  1  cer- 
tainly think  you  will  when  this  convention  is  over.  W'e  believe 
that  it  will  he  such  a  great  advantage  to  the  central  station  that 
the  central  station  people  will  not  only  welcome  it  but  take  means 
to  bring  it  about — in  advertising;  and  first  and  foremost,  by 
purchasing  electric  automobiles  for  their  own  use.  They  are 
especially  well  situated  to  do  that  for  the  reason  that  they 
have  current  which  they  can  use  for  charging  and  on  which 
the  profit  is.  of  course,  eliminated.  Those  are  the  points  that 
we  wool  1  like  to  bring  out  here — that  the  central  station  should 
take  means  to  push  the  use  of  electric  vehicles  just  the  same  as 
they  do  flat  irons,  curling  irons,  sewing  machine  motors,  and  so 
forth,  which  really  consume  a  very  small  proportion  of  current. 
Mr.  \.  c.  Downing:  One  of  the  best  illustrations  of  power 
stations  taking  hold  of  this  matter  is  the  Union  Gas  &  Electric 
"■  mpany  of  St.  Louis.  They  have  taken  on  the  agency  for 
three  electric  machines,  operate  a  large  garage  in  connection 
with  their  business,  and  have  developed  the  electric  automobile 
business  in  St.  Louis  to  a  great  extent;  in  fact,  three  yea  i  s  ago 
there  were  not  six  electric  machines;  today  the  Union  Gas  & 
Electric  Company  are  caring  for  7".  every  night  and  another 
concern  125.  and  main  are  charged  at  home,  showing  what  can 
be  done  in  three  years.  They  advertise  it  throughout  tie  citj 
with    electric    signs,    large    sign    boards    electrically    lighted    and 


all    through   their  different   advertising   mediums,   just   the   sami 
as  they  do   with    their   curling  irons  and   smaller  apparatus. 

Mr.  \V.  !..  Harvey:  I  would  like  to  ask  Mr.  Holberton  what 
he  would  figure  it  would  cost  to  charge  an  ordinary  automobile 
at  the  rate  charge  in  San  Francisco,  say.  put  the  rate  at  5V4c 
per  kilowatt  hour.  I  ask  for  this  reason,  that  in  Buffalo  their 
late  is  \ '•_><■  per  kilowatt,  and  they  figure  up  the  expense  at 
:il. out  in  cents  a  day.  I  am  taking  rare  of  two  machines  and 
I  have  taken  particular  pains  to  watch  my  hills  and  1  rind  that 
my  two  machines  cost  me  only  about  eight  dollars  a  month  to 
charge,  that  is,  the  increase  in  my  hills  has  been  about  eight 
dollars  per  month,  using  direct  current.  This  includes  rheostat 
The  average  run  of  an  automobile  in  San  Francisco  is 
thirts  miles  per  day.  There  are  days  when  they  do  not  go  out, 
and  sometimes  they  need  a  quarter  of  a  charge  and  sometimes 
a  full  charge;  hut  I  think  the  figures  are  right,  because  thej 
are  given  to  me  by  a  large  company  in  the  East  where  they 
ere  i, iking  care  of  150  machines;  and  figuring  on  my  gasoline 
expense   I   would  accept   those   figures  as  correct. 

Mr.  \\ .  1).  Vance:  You  can  use  up  the  full  charge  in 
thirty   miles. 

Mr.  \\  .  Harvey:  We  realize  that.  In  a  gasoline  car  I  have 
put   a   man   m  charge  who  used   26   gallons  of  gasoline   between 

fieri  and  San  I.e.tmlro.  I  can  put  another  driver  on  there  that 
,.mi    e,,  dear   to  San  Jos,    ,  ill.., is.     The  same   proposition 

M  plies  to  the  electric  vehii  le.  1  have  found  out  that  you  have 
got  to  make  a  machine  so  absolutely  fool  proof  that  no  fool, 
no  mailer   h,,w   big  a   fool   he  is,  can   hint   the   machine. 

'I'lc  Chairman:  1  am  glad  Mr.  Harvey  brought  out  the 
point  that  his  experience  shows  that  tin-  average  vehicle  goes 
thirty  miles  pel  day,  because  in  my  papei  this  morning  I  made 
th<  offhand  statement  that  most  of  the  gasoline  machines  used 
in  ,i   citj    could   he  displaced   with   the  electric   vehicle;  and   that 

i.     to  be    I  conclusive  a  rgument. 

DISCUSSION    on    "THE    VEHICLE    MOTOR." 
Mr.    \.  C.   Downing:      Will    Alt      De    Remer   give  a    comparison 

of  the  .de,  ui,'  motor  in  horsepower  to  that   ol    tin    g li :ar? 

\\  i    .lie   .(in Hen   asked    bj    a    prospective   east er   what   the 

power    -a    on    ears    is.      We   answer    him    that    it    is    not    rated 

n, .it   waj    hui  that   we  have  a  mol tine,,  or  four  horsepowet 

s  ih.  ,  ase  in  n  be  He  in  turn  says  that  a  gasoline  car  of  the 
same  capacity    has   fifteen   or   twenty   horsepower. 

Mr.  .1.  <;.  He  Remer:  In  that  connection,  as  1  stated  in  a 
!,,,ii  oi  the  paper,  the  rating  of  the  motor  is  not  limited,  as  in 
thi    case   ol    a    u.,   oline   engine;   that   is.   the   motor  will   take  for 

a    shoii    inn.    all i    everything    that    can    be   put   on    to   it;   and 

the  rating  is  dependent  upon  the  time  of  operation  or  upon  the 
demand.      For  instance,  you   can   climb  a    very    steep   hill   and   the 

tor    will     take    several     hundred     per    cent     overload     for    a     very 

short  time  The  rating  is  determined  by  tin-  temperature  raise 
only.      The   sizes    run    from    about    if;,    up    to    5    horsepowet    pet 

■  i  with  the  possibility  of  a  double  motor  equipment,  or  a 
single  motor   if  that    is  sufficiei 

The  Chairman:  The  gasoline  engine  for  its  horsepower 
depends     upon    a    certain    area    of    piston    and    a    certain    pi'         ire 

nni    of   course   as    the   speed    is   reduced   the   power   is    reduced; 

n  i-  with  the  electric  motor,  the  battery  efficiency  is  in- 
creased   n-    the    -i I    is    reduced       It   simply    depends    upon    the 

re    ii i     coin     ai  mature    how    much    current    you    can    get 

through.  So  that  the  relation  between  torque  and  powei  is 
unite  different  with  the  electric  motor  than  with  the  gasoline 
motor  in  other  words,  the  electric  motor  is  capable  of  doing 
a   tremendous  amount  of  work  mi    hi  1 1  -ol imbing  which  the  gaso- 

i i    would    not    be    able    to   do    w i 1 1 1    the    salim    lating. 

Mr.  R.  M.  Uvord:  I  have  seen  quite  a  number  of  articles 
latelj  about  a  transcontinental  road  electrifying  the  load  over 
the  mountains.  The  same  thing  would  apply  with  the  gasoline 
engine  ami  the  electric  engine.  They  found  that  on  their  high 
gra  hs    i  lie    electric    motor    worked    better    than    the    steam    loco- 

i  ...  and  I  think  the  same  thing  would  apply  with  the 
electrii  motor  as  compared  with  the  gasoline  motor,  that  the 
ecoi  omy   would    be   much   greater  on    the  high   grades. 

Mr.  <;.    \.   Mt-Dougald:     One  of  the   greatest   features  is   that 
the     transmission     is    eliminated.       There     were    some    statistics 
gathered    in    the    taxicab    business    showing    that    an    18-hors< 
power    gasoline    rating    produced   at    the   wheels   only    3  ' ,     horse 
power,   the   rest   was   lost. 

Mr.  \V.  \V.  HriKsx:  That  is  an  intricate  problem  that  the 
gasoline  men  have  always  had.  I  do  not  understand  that  a 
gasoline  engine  lias  any  fixed  horsepower.  When  it  is  rated  at 
:'n  horsepower  it  is  only  at  a  fixed  engine  speed.  The  same 
tiling  pertains  to  a  railwaj  motor;  it  is  i1  it  horsepower  at  a 
certain  tixel  number  of  revolutions,  which  is  constantly  vary- 
ing That  developed  in  the  expansion  of  the  electric  railroads, 
a3  the  business  developed.  The  old  electric  railway  manager 
got  horsepower  fixed  in  his  mind  and  it  took  quite  a  long 
campaign  of  education  to  disabuse  his  mind  of  the  horsepower 
rating  being  applicable.  As  Mr.  1  "■  Remer  mentioned  in  his 
paper,  the  general   method   of  determining   a,   railway  or  vehicle 
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motor   rating    Is   bj    a    time   and    temperature   curve.     Take    the 

i  i  ,  i      ■ i   th<    i'.'  an  squan    ol   urrenl  i  onsumption  and 

assume  that  that  vahi.-  has  continuous  application  tor  a  certain 
o-i  time  which  would  heat  the  motor  onlj  to  safe  limits, 
and  considei  thai  the  motoi  rating.  As  a  result,  the  apparatus 
b<  r  vers  much  more  satisfactory  than  in  the  past,  be- 
cause they  found  oul  what  was  needed  and  pui  the  right  motor 
on.  1  am  satisfied  that  the  electric  vehicle  men  will  havi 
carrj    an    educational    campaign    ol    the    same    kind    when    they 

•  up  the  question  ol  hoi    i    ■  •   ral  ing,  beca  us.'  a 

.i       \\  hen   is  a   hoi  sepow  ei  ' 

Mr.  \v.   I..  llnr».-j:     I    have   found   that   a   three-horsepov 
motor    will    perform    the    same    feat    as    a    24   horsepowei 
engine.      We    have    a    three  horsepower    motor    in    an    eh 

x  ehicle    and    we    d rtain    things    I  hat     the    gasolit       ■  ngine 

peopli    considei    v  ery  good  results. 

Mr.  .1.  <;.  De  Reiner:  Can  you  attain  the  same  speed? 
Mr.  W.  I..  Harvey:  Fes,  n i  can  maintain  the  speed  28  or 
29  miles  an  hoar.  A  great  manj  people  tell  me  aboul  riding 
60  miles  an  hour,  l  have  done  it.  bul  before  I  did  it.  I  tho 
I  was  going  that  fast.  We  have  a  good  driver  going  through 
the  park  it  night  when  everybodj  wants  to  speed  all  the  way, 
and  all  he  does  is  to  open  up  the  muffler  and  maki  and 

he   is    going-   fast.      That    in    plain    English    is    what    most    i pie 

think  speed  is.     you  can  take  a  tin.-,.  sepowei  electric  motor 

and    accomplish    the    same    result     without    making    any    noiso, 
1  have  seen  in   hill-climbing  ami   so   forth   where  a   threi 
power  electric   motor   will  do  everything  that   a    20-horsepi 
gasoline   car  can    do. 

The  Chairman:      In   ol    i  Is,   tor   a   gasoline   oi    electric 

oar  in  a  hilly  city  like  this  it    is  drawbar  pull   and   not    hot 
power  thai   is  desired. 

Mr.   \V.   L.  Harvey:      V.s      They    used    to   rate   a    gas   engine 

24   or   30.      1    bel  ere  is   one   in   the   markei    now    that    rates 

.  so     thai    i-    -it  certain  spee  is  ol       i  d  un  ler  certain 

lions    it    is    3.r>    horsepowei      and    when    you    give    the    full 

throttle  she  will  develoi horsepowei       Hoi  power  she 

transmits    to    the    wheels    is    another    question,    bul    that    is    the 

rating.  S 

The-  Chairman:      1    would    like    to   have    the    polnl    discussed, 

in  regard  to  the  consumption  of  energj    running  up  a 

hill;    that    is.    with    a    very    heavj     drawbar    pull,    whether    it    is 

s    to   take   a   very    large    proportion   of   the   energj    of   the 

...    to  do  that,  or    has  tio-  motor  sm  h  a   characteristic  that 

v h.  not  discharge  tin-  batterj   an   unreasonable  amount. 

Mr.  .1.  (i.  lie  Renter:  I  can  say  on  that  point,  that  the 
efficiencs  curve  up  to  tin-  very  limit  of  the  motor  operation  is 
fairly  well  maintained,  tit  n  taking  the  current  which  will 

cause  it  to  raise  to  tin-  maximum  allowable  temperature  in  a 
very  few  minutes.  The  efficiency  drops  off  but  a  very  little 
per  cent  in  tin-  maximum  value.  That  would  Indicate  that  the 
power  consumption   is  as  small   as   can    ho. 

Mr.  \.  <'.  Downing:  The  general  tendencies  among  the 
constructors  of  automobile  motors  has  been  towards  the  series 
wound  motor  so  that  it  will  take  care  of  itself  nn  a  hill. 
The  compound  or  shunt  wound  motor  tries  to  negotiate  the 
hill  at  the  same  speed  as  on  the  level,  thus  naturally  causing 
a  great  consumption  from  too  batteries  ami  works  a  hardship 
in  that  direction.  The  Elwell-Parker  people,  the  man 
of  practically  tin-  only  motor  of  that  type,  have  changed  their 
motor  lately  ami  have  gotten  away  from  several  of  t 
features  that  thej  embodied  in  their  earlier  motors.  Their 
experience  was  direful  in  some  cities  where  the  conditions 
were    s< 

Mr.    AY.    \V.    lingua:      There    is    a    matter    in    this    connection 
that  I  have  heard  of  recently  that  might  be  of  general   interest 
particularly    in    commercial     vehicle    business.       The    manufac- 
turers  are   working   on    a    controller    which    is    specially   adapted 
to   hilly  locations.      Mr.   De   Renter   touched    upon    it  briefly.      We 
have  developed  such  a  controller  and  experimented  with   it   and 
it    is    effective    when    placed    in    the    hauls    of    a    fairly    skilled 
operator,  such  a  one  as  would   ordinarily  drive  on  a  commercial 
machine    in    contradistinction    to    a    lady.      This    controller    will 
increase    the    field    of    operation    of    the    commercial    vehicle    and 
also  reduce  the  wear  and  tear  on  the  vehicle  in  braking,  that  is. 
when  a  man  comes  down   hill   with   a   heavy   load   by   the    use   of 
this    controller    the    excess    of    consumption    of    current    on     the 
uphill   is  partially  compensated  by  regeneration- 
Mr.   F.  W.  Pfnffman:      Reference    lias   been    made    to   a   com- 
tor.      We    have    obtained    six    speeds:    two    of    them    in 
I    thi     third    speed    is    what    we    call    the    normal 
lasting    down    tin-    hill;    the    ammeter    shows 
We    find    'hat    the    shunt    is    a    very    useful 
properly   male.      The    results   are   marvelous.      The 
application     of     the     electric     braki  ^ting    down     hill     is 

different  from  what  it  is  in  most  machines  in  that  it  does  not 
catch  tile  machine  suddenly  no  matter  what  speed  you  are  going 
at.  It  pulls  you  down  gradually  at  high  speed  or  low  speed 
It  is  possihle  to  go  down  a  very  steep  grade  at  a  iligh  speed   ami 


catch    your    machine    at    just    as    slow    a    rate    as    you    wish    by 
in.    uis  ,,t    this   brake.      It    is   unnecessary   to   use  a    foot    brake. 

Mr.   1-'.  'I'.  Kill:      Is   then-  any   draft   on   your  batteries? 

Mr.  P.  W.  Pfaffman:  There  is  possibly  two  amperes  in  the 
use  of  the  brake;  it  is  scarcelj  noticeable;  it  is  simply  the 
armature   being   held. 

Mr.  r.  'I'.  Kitl:  1  understood  you  to  say  that  the  ammeter 
showed  in  tin-  opposite  direction,  showing  that  the  current  was 
going   into   the  battery   instead   of  mil 

Mr.  I-',  w.  Pfaffman:     res,   I   never  noticed   thai   except   fm    a 

few    n  i i  i     carcelj    I"-   taken   Into   a mt;    it    was 

Icallj  of  no  v.. in.-  whatever,  it  only  occurred  when  i  ran 
with  the  field  ami  tin-  batteries  in  series.  Of  course,  i  am 
talking  from  the  standard  of  tin-  compound  wound  motor. 
I  would  like  to  discuss  it  more  fully  and  give  you  all  the  facts. 
I, ut  I  do  inu  know  the  operation.  I  can  only  state  tin-  facts; 
I   am   not   an  electrician. 

Mr.  W.  !•'.  I  Minnie:  With  reference  to  the  question  just 
brought  up  about  tho  braking,  I  really  think  there  is  some  use 
mail"  of  it.  I  have  nevei  seen  it.  It  is  natural  for  it  to  be  so. 
I    do   not    think   that    this   would   occur   except    when    the  car  was 

running   at    a    pretty    high    si 1.       When    that    occurs    you    pull 

youi  level  back  and  trrent  will  die  out.  You  have  still 
some  residual  field  and  that  would  produce  some  braking  effect. 
It  would  not  b<-  rea  onable  for  it  to  lie  made  in  any  other  way. 
As  to  this  series  question,  undoubtedly  the  sories  motor  is  the 
a,,  i  efficient  motor  and  tin-  easiest  motor  on  the  battery  thai 
,,,  be  ma  i..  The  little  equation  that  tin-  torque  is  equal  to 
the  product  of  the  magnetic  field  bj  the  eurrent  running  in  the 
armature  shows  this.  The  magnetic  field  is  made  by  the  main 
■it;  therefore,  the  stronger  that  current,  the  less  the  total 
current  necessary,  tor  at  the  same  time  the  s] d  of  the  appa- 
ratus is  decreased       Both  of  these  points  result   in   less  energy 

from  the  batt        rtaln   required  torque.     The  compound 

wound    motor    is    a    little    worse    in    that  ,  it    takes    more 

at;  and  the  shunt  wound  is  tin  worst  motor  of  the  three. 
For  instance,  in  going  up  a  hill,  not  taking  into  consideration 
the  saturation  question,  if  we  have  a  shunt  motor,  it  will  take, 
for  instance,  a  hundred  amperes;  if  we  have  a  series  motor  it 
will  take  fifty  amperes;  in  other  voids,  doing  tho  same  work, 
the  series  motor  is  the  host  motor  wo  can  got  for  that  work; 
an  l  lor  automobile  cars  it  is  host,  especially  because  wo  .no 
limited  in  .nn  batterj  capacity,  and  the  weight  of  the  battery 
is   an    important    point. 

Tilt-  Chairman:  T  want  to  ask  Mr.  Lamme,  on  a  level  road 
what   is   the   host    motor? 

Mr.  w.  !•'.  Lamme i  If  I  hail  a  choice  I  would  take  a  series 
wound  motor  for  tie-  reason  that  the  starting  ability  is  gre 
we  could  start  easier;  .mil  our  starting  devices  could  be  made 
more  simple.  With  a  shunt,  we  could  not  start  so  well  because 
we  could  not  throw  the  whole  current  on  the  armature.  In 
series  wound  motors  it  is  found  desirable  to  use  a  little 
s.-hi's  resistance  in  connection  with  the  field  and  the  armature 
too.  This  will  give  a  little  nicer  starting  condition.  Some 
people  ..i. j.it  to  the  little  jerk  we  have;  a  little  resistance  in 
ircuit   will    flatten   that    out. 

The   Chairman:      How   about   the    running   efficiency? 

Mr.  W.  F.  Lamme:  A  series  motor  lias  very  frequently  a 
sharper  high  efficiency  point.  A  series  motor  has  one  point 
where  it  will  run  fully  as  high  as  any  shunt  motor,  but  it 
tapers  down  unless  it  is  specially  designed.  A  shunt  motor 
generally  ridges  out  or  flattens  out  at  the  heavy  load,  because 
ere  is  less  copper  loss.  In  a  series  wound  we  have  copper 
losses  both  in  the  field  and  in  the  armature.  The  copper  loss 
gi  es  up  with  the  square  of  the  current. 

The  Chairman:  Is  not  the  attempt  in  the  compound  motor 
to  compromise  and  get  the  best  running  conditions  on  the 
average? 

Mr.  W.  F.  I.nnime:  Possibly.  In  regard  to  the  point  you 
hring  up  on  the  level  road.  I  think  probably  with  a  compound 
motor  you  get  pretty  fair  results.  You  can  do  this,  make  a. 
motor  with  very  strong  winding,  which  would  be  used  in  start- 
ing and  then  permit  the  shunt  to  build  up  afterwards,  giving 
a  combination  of  the  two.  With  the  shunt  motor  we  can  feed' 
back  into  the  battery  sometimes,  down  a  grade.  But  there  is 
not  so  much  gain  as  we  think.  I  think  we  one  time  figured  on 
that  point  on  the  Southern  Pacific  Railroad  coming  down  this 
sale  of  the  Truckee  grade;  I  think  we  gained  something  like 
in   per  cent   of  the  energy.     It  hardly  paid   for  the  computation. 

Ttie  i  hnirmnn:  Would  it  not  possibly  obtain  that  in  a  very 
hilly  town  and  it  would  be  best  to  have  a  series  motor  and 
pel  haps  in  a  level  town  like  Chicago  to  have  a  compound  motor? 

Mr.  W.  F.  I. amine:  Undoubtedly.  There  was  another  point 
brought  out  in  the  discussion  which  hinges  upon  this,  that  is. 
ill-  weight  of  the  motor.  As  I  said  before,  the  torque  is  equal 
to  the  total  magnetism  multiplied  by  the  current.  Notice  the 
two  terms,  the  magnetism  and  the  current.  You  can  make  the 
magnetism  large  and  the  current  can  be  small.  That  is  a  very 
important  question  when  you  come  to  the  battery.  But  to  make 
the  magnetism  large  you  have  got  to  have  a  large  iron  circuit 
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that  is,  you  would  have  to  have  a  motor  with  more  weight  than 
another  motor  might  be.  The  question  raised  there  is,  are  we 
reaching  the  greatest  efficiency  with  reference  to  the  size  of 
the  motor  and  the  battery;  for  instance,  if  we  would  add  50 
per  cent  to  the  weight  of  the  iron  in  the  magnetic  circuit — take 
as  an  example  a  200-pound  motor  and  a  1.000-pound  battery — 
probably  we  could  add  5  per  cent  to  the  battery.  That  would 
mean  that  we  could  reduce  the  battery  5  per  cent.  Then  we 
would  have  a  better  combination  than  in  the  rirst  place,  and 
the  total  weight  of  the  car  would  In*  the  same  as  before;  but 
we  would  have  less  current  consumed,  I  believe  this  is  an 
important  point  that  has  never   been   thrashed  out. 

DISCUSSION     ON     "THE    COMMERCIAL     VEHICLE." 

Mr.  .1.  M.  Mitchell:  I  would  like  to  ask  what  you  would 
consider  the  ordinary  life  of  the  electric  automobile,  everything' 
else  being  equal? 

Mr.  A.  C.  Downing::  Of  course  it  is  a  proposition  cm  which 
all  will  differ.  Today  even  in  Oakland  there  are  some  little 
electrics  running  on  the  street  that  were  manufacture  I  -•  en 
years  ago.  Outside  of  tires  and  batteries  I  presume  the  i 
are  the  same  as  when  the  car  left  the  factory,  outside  of  i 
being  replaced  in  wear  and  tear.  Down  at  Pasadena  the  other 
day  there  came  to  my  notice  a  little  win-  wheel  Waverly  with 
one  of  their  old  type  A  motors.  The  car  was  identical  with 
the  way  it  left  the  factory,  showing  that  in  that  stage  .d 
development  the  car  gave  six  or  seven  years'  life,  so  thai  today 
we  ought  to  get  ten  or  fifteen  out  of  the  vehicle  itself. 

Mr.  J.  M.  Mitchell:     A   commercial  vehicle? 

Mr.  A.  c.  Downing:  The  commercial  vehicle's  life  is 
figured  at  ten  years  with  a  depreciation  'if  in  per  cent,  the 
battery  and   tires  separate. 

Mr.  j.   M.  Mitchell:     I   have   been   talking  that   the  average 
life   of  an   electric   was   about    tine,-   times    that    of   thi 
cars.     Is   that   right? 

Mr.  A.  C.  Downing:      v.ni   are   "ii    the   right   track. 

Mr.  J.  M.  Mitchell!  I  have  been  also  saying  that  the  up- 
keep would    be   about  one-third. 

Mr.  A.   C.   Downing:     The    application    "i    service    rendered 
would  be  the   governing    feature   as   to   the   up-keep.     The 
parison     between     the     cost    of     up-keep    between     electric 
gasoline    would     he     hardly     fair.       It     would     he     the     same 
comparing   the    cost    of    up-keep    on    the    electric    and    that    of    a 
horse.     The   radius  of  mileage   is  so   different   that   it   would   be 
hardly  fair  to  make  a  comparison.     But   taking  identical  service 
over  a  period   of   five   years,   1   think   then    that    you    would    find 
your  saving  anywhere  from   25   to  ::n   per  cent,  as  you  say. 

Mr.  (;.  A.  McDongald:  I  would  like  to  ask  if  the  deprecia- 
tion has  been   figured   on   the   battery   on    the  commercial   car. 

Mr.  A.  C.  Downing:  In  figuring  the  depreciation  the  service 
also  enters.  For  ordinary  delivery  work  we  figure  75  pet  cent 
each  year  and  on  heavy  work  we  figure  100  to  125  per  cent. 
That  includes  the  replacement  of  large  plates,  the  expense  of 
washing  and  renewing  the  plates  at  the  end  of  the  year  ot  as 
many   times  as   they   have  to  do  it. 

The  Chairman:  I  might  mention  that  the  renewals  of 
batteries  really  should  he  figured  with  reference  to  the  ampere 
hours,  discharge,  or  perhaps  in  charges  and  discharges.  If  the 
battery  is  completely  discharged  every  time,  then  it  will  be 
with    reference   to   ampere   hours  discharge. 

Mr.  G.  A.  McDongald:      Have  you  any  data  on   that  qui 
of  the  depreciation? 

Mr.  A.  C.  Downing:  We  have  a  great  array  of  figures  from 
various  cars  under  various  conditions,  and  would  be  pleased  to 
go  over  them  with  you  any  time  you  would  like  to  talk  it  over. 
Most  of  them  are  compiled  from  actual  service;  some  of  them 
are  computed;  but  as  I  stated  in  the  paper,  knowing  now  about 
the  battery  entire,  it  gives  a  pretty  fair  chance  to  figure  the 
exact  cost  of  operating,  provided  we  know  the  conditions. 
In  examining  concerns'  delivery  systems  we  go  to  such  an 
extent  that  we  guarantee  that  the  cost  of  up-keep  will  not 
run  over  so  many  dollars  per  year  after  such  an  investigation 
has  been  made.  With  a  gasoline  truck  it  would  he  pretty  hard 
to  do  that  and  come  anywhere  near  it. 

Mr.  I.  (;.  iVrrin:  My  experience  with  electric  truekshas  been 
limited  almost  altogether  to  light  delivery  wagons  and  more 
particularly  in  Detroit,  where  five  years  ago  there  were  per- 
haps a  dozen  light  delivery  wagons  and  they  were  decidedly 
successful  even  at  that  time.  Those  in  use  there  were  mostly 
of  the  Pope-Waverly  type.  They  gave  very  good  service,  but 
the  electric  truck  that  we  have  now  is  far  ahead  of  them. 

The  Chairman:  Can  you  give  us  any  data  or  ideas  as  to 
the  relative  saving  in  using  electric  trucks  as  compared  with 
horse-drawn    vehicles? 

Mr.  I.  <;.  IVrrin:  The  cost  of  operation  would  lie  just  about 
one-half  what  it  would  be  to  operate  a  gasoline  wagon  of  the 
same  capacity  for  the  same  purpose.  On  the  other  hand,  we 
have  maintained  that  one  electric  delivery  wagon  of  a  given 
capacity  would  do  about   twice   the  amount   of  work   that  could 


he  dole-  by  a  horse-drawn  vehicle.  That  does  not  give  any 
accurate    i  lea    as  to   what   the  cost   per  ton   mile  might    he. 

Mr.  H.  M.  Alvord.  I  would  like  to  ask  in  regard  to  the 
capacity  of  the  delivery  wagons,  a  comparison  on  something 
between  a  thousand  and  two  thousand  pound  for  delivery  work. 

Mr.  I.  G.  IVrrin:  The  delivery  wagons  have  a  capacity  of 
about  1500  pounds.  That  is  the  size  that  will  come  into  use 
tirst.  perhaps,  and  he  used  more  than  any  other.  They  repre- 
sent a  very  goo  i  example  of  modern  electric  commercial  de- 
livers   wagons. 

Mr.  A.  C.  Downing:  The  mileage  of  a  commercial  vehicle 
will  varj  according  to  size  from  one  renewal  of  the  new 
batteries  to  two  renewals;  on  the  light  delivery  wagons  with 
approximately  8000  miles,  down  to  the  live-ton  truck  with  450H 
miles,   and   he   graduated   with   the   increase  of   the   weight. 

The  Chairman:  That  does  not  mean  an  entire  renewal,  all 
pia  tes? 

Mr.  A.  C.  Downing:  That  means  an  encire  renewal.  Of 
course  there  are  instances  where  their  load  is  less  and  their 
hie  is  naturally  going  to  be  greater  and  the  number  of  miles 
consequently   would   he   more. 

Mr.  1-'.  \\  .  Pf niTman:  What  proportion  of  the  work  can  the 
•  le,  tile    installation    accomplish   over   the    installation   of   horses? 

Mr.    A.    ('.    Downing:      The    number    of    parcels    delivered    in 

one   ease   was   the  sa they    ha  I    seventeen    teams   and   wagons, 

and  that  was  being  done  by  Ha  electrics  were  calculated  to 
do  the  same  work.  Where  the  meat  saving  was  effected  was 
in  the  number  of  drivers.     So  they  had  a  saving  of  seven  drivers 

and  seven   hoys   helping.     One   waj    that    thej nplished   that 

was  by  starting  to  deliver  at  8  o'clock  in  the  morning.  They 
"'•Hid  covet  Hen  route  by  10  and  were  hack  and  took  a  short 
load  n  In  :'u.  Then  they  Would  get  hack  to  the  garage  and 
change  their  batteries  at  noon  and  start  again  al  1  .30.  They 
made  four  trips  a  day  where  the  horses  had  only  been  making 
two.  That  is  one  of  the  points  in  the  delivery  question.  In 
driving  alone  with  a  horse  on  a  level  it  is  haul  for  a  machine 
to  make  much  latter  time  unless  it  comes  to  a  long  jump,  but 
when  ii  comes  to  the  hill  work  and  coming  down  we  are  able 
I'.illv  to  accomplish  more  in  Kansas  City  than  we  would  be 
in  cities  that  were  more  level.  The  service  on  the  horses  was 
so   ma,  Ii    severer   that    they   could   not  stand    it. 

Mr.  G.  A.  McDougald:  How  many  miles  on  one  charge 
would  those  ears  ;i,,  how  far  would  they  travel  and  what  speed 
would   they  make'.' 

Mr.  \.  i.  Don  Ming:  The  car  made  :;;,  miles  at  a  speed  of 
ll1^  miles  with  a  load  and  they  make  about  I2V2  miles  empty. 
The  way  they  were  working  it  they  were  making  only  about 
2  1  or  2.".  miles  on  .me  battery.  We  found  in  experimenting  that 
the  mileage  thej  wanted  was  just  a  little  hit  more  than  one 
battery  would  accomplish. 

Mr.  P.  'I'.  Kit!:  I  would  like  to  ask  Mr  I 'owning  or  any- 
body  that  has  had  experience  with  four-wheel  drive  as  to  the 
advantages   of  that,    if  there  are  any? 

Mr.    A.    »'.    Downing:      There   are    two,    tin uple    gear   and 

tiie  A.uto  rapid  transit,  formerly  of  Detroit,  hut  they  are  out 
of  business.  The  current  consumption  is  very  low.  The  very 
fact  of  its  having  driving  traction  at  each  wheel  necessarily 
brings  about  a  greater  mileage,  hut  they  have  their  drawbacks 
that  I  think  are  greater  than  the  increased  mileage  would  be 
01  bi  nefit.  I  would  like  to  see  Hie  couple  gear  people  sell  a 
number  of  trucks.  The  fact  that  you  have  a  special  motor  in 
the  wheel  getting  shocks  directly  is  had.  It  is  had  enough  for 
tie-  motor  to  have  to  stand  it  when  it  has  the  protection  of  the 
springs.  In  St.  Louis  they  had  the  trouble  with  their  armature 
shaft  springing.  The  wheel  has  a  sort  of  a  bore-pinion  arrange- 
ment. Then  a  little  pinion  around  the  armature  set.  and  as 
the  armature  turns  that  pulls  the  pinion  and  pulls  the  wheel 
arounl;  and  if  they  get  a  shock  or  jar  you  spring  that  shaft 
enough  to  allow  the  gears  to  jump  and  cause  great  incon- 
•  nun  ,-  to  the  people  who  own  the  truck.  It  may  be  that  in 
their  later  designs  they  have  been  able  to  overcome  that. 

The  Chairman:  Mr.  Lamme,  perhaps  you  can  tell  us  some 
of  the  advantages  and  disadvantages  of  mounting  the  motors 
in  these  two  ways,  with  spring  suspension  and  without  spring 
suspension '.' 

Mr.  W,  I".  Lamme:  I  have  had  little  experience  along  this 
line.  In  some  lew  large  equipments  we  have  spring  suspen- 
sions. The  New  York,  New  Haven  &  I  Ian  ton!  Railway  had  i1 
spring  suspension  motors  of  that  type  and  there  did  not  seem 
to  be  any  trouble  with  them.  For  automobile  work,  though,  I 
think  we  ought  to  get  as  near  simplicity  as  we  can.  They 
have  some  advantages,  as  there  is  no  doubt  economy  of  cur- 
rent. That  is  not  because  of  suspension  hut  because  the  motors 
used  have  certain  parts  that  give  an  advantage  in  the  way  of 
current.  For  truck  purposes  I  believe  the  solution  of  the 
question  is  going  to  be  in  the  use  of  one  motor,  one  large  motor. 
If  by  some  means  we  can  get  a  drive  to  the  wheels  this  will 
give  us  the  best  result  in  the  way  of  economy.  This  is  plain 
because  with  one  motor  we  can  get  better  efficiency  than  with 
two  or  three  or  four;  that   is.  for  the  weight,  and  all  this  tends 
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to  economy.     I  think  this  will  lie  the  final  solutioi 
tion — one  large  motor  built  verj   effi<  iently  will  give  you  all  the 
torque  you   want   for  all   the  conditions  prevailing.     That   is  all 
I  have  to  say. 

Mr.   \.  C.  Downing;:     The  General  Vehicle  Company  are  u 
that   type   o£  construi    ion     one   motor     but    there   is   a   question 
in  the  minds  of  the  engineers  as  to  whether  they   would   rather 
other    motor    to    work    with    than    a    differential.      The 
efficiency   I   think  of  the   two   would   be  about   the  same   wl 

to  the  transmission  ol    power  01    the  hiss  of  transmission. 
i.   and   we   know   what   a   motor   will   do,   and    there   Is  still 
some   experimental    work    to   be   done   on    the   differential,    par- 
ticularly  on   the  counter  shaft,   to   gel    them   as   reliable   as   the 
motor   would   be. 

Mr.  A.  C.  Jones:     it  seems  to  me  that  it'  there  was  no  trouble 

entailed  in  transmission  bj   the  use  of  more  than  i  motoi 

would    be   abl p      tti    al    a    grea  t   dea  i    highei    efficiencj    on 

account  of  the  fad  thai  on  light  loads  you  woul  I  have  the 
advantage  of  operating  small  motors  at  full  load.  Whereas, 
if  you  had  one  large  motor  under  lighl  conditions  you  would 
be  operating  under  far  less  than  high  efficiency.  So  it  seems 
to  me  that  two  motors  would  be  better,  provided  the  trans- 
mission system  could   be  simplified. 

Mr.    \.  «.  Donning:      I   do  not  quite  Hot    your  point,     s 
you    Irad    foui    motors,   would    not    theii  rate   capacil 

t  ][-■  sain-'  a.s  one  mol  or? 

Mr.  \.  <;.  Jonesi  M  seems  to  me  that  if  there  was  no  trouble 
and  say  you  got  a  five-ton  truck  and  you  only  had  one  ton  on 
that  truck;  you  would  be  operating  that  motor  fai  below  its 
normal  capacity  and  of  course   the  efficiency   would  be  a 

owei   on  the  lower  hart  of  the  load  curve  than  it   would  be 
il   operating  at   normal  capacity;  on  the  other  hand,  if  you  had 
two  motors  or   four   motors,   would    n    nol    be   possible   t"   usi 
two  smaller  motors  on  lighl    load  operating  at   nearly   full  load, 

i  g  out  the  ot  hers? 

Mr.  c.  T.  Kyliiml:  I  think  the  application  of  the  electric 
circuit  to  cut  out  the  other  two  motors  would  overbalance  the 
advantage.  The  advantage  o)  thi  larger  motor  is  that  the 
motor  itself  is  more  efficient;  but  the  disadvantage  ol  the     ingle 

motor   is   that   the   gearing    from    the   tot    to   the   drive    v 

is  more  inefficient;   so   that    if   you   had   a   motor  on   each    « 
while  you  are  losing  efficiency   on   each   motor, 
in  effciency  by  cuttng   o  tl    gear  and  shaft   and   belt,  whicl 
source  oi   annoyance  greater  than   the  two  bearings  a 
of  brushes  on   the   motor. 

Mr.   (i.    \.    McDoogald:      It    Is    customary    now    to    use 
with  either  one  motor  or  two.     With  one  motor  the  up-keep  and 
trouble  is  reduced. 

Mr.    \.  C.   Downing:     There    is   one   more    feature   in    u: 
.single   motor,    particularly   on    large   vehicles,    when    it  cot 
the  designing   and   clearance   available   under   the   single   motor; 
it    would    have    to    be    of   such    dimensions    and    the    pla 
carry  it  and  give  clearance  would   have  to  be  so  high,  a   concern 
with   trucking   to  do   would  not  entertain  the  purchase  ol   trucks 
for   tl  on.      There   are   objections    even   with    thi 

rs   where    we   have   the    body   onlj    .1    tew    u.     .      from    the 
ground,  and  particularly  on  the  Coast  they  are  used  to  the  drop 

and    goose-neck    wagons,   and    it    would    make   it   a    ! 
pi  oposition    wit  h    a  single   motor. 

Mr.  c.  T.   Ityland:     ur  course  the  size  of  the   motor  depends 
upon    the    relative    speed    of    the    armature    and    held.      Might    it 
not   be   possible    to    get    up    a    motor    in    which    the    held     .. 
rotate   in   one  direction   and   the  armature    in    the   other,   and    in 

thai    way   double   the   si I,   and   consequently   obtain   a   smaller 

ami  lighter  motor  of  greater  efficiency;  because  if  we  run  a 
motor  at   ilea   revolutions   it   is   not   as  efficient   and   it   is   heavier 

'han    a    motor    running   at    1^ evolutions.      The    only   obstacle 

is  in  leading  the  current  into  the  brushes  which  would  he 
rotating,   if  w     rotated   1 

Mr.  w.  F.  I. amine:  That  is  the  same  old  question — what 
speed    is   your   motor   running    at?      When    you   run    your   field    at 

s evolutions  and   you   run   your  motor  at  sou   revolutions,  you 

inning-  at   1600   revolutions.     The  speed   of  a    motor   is   fixed 
largely    by    the   speed    of   the   alternations,   or   alternations   that 
in   commuta   ing.     That   is   one   of    the   great   dif- 
ficulties, and  that  is  .me  of  the  limitations.     1  think  that  trouble 

would    he  just    as    great    if    we    used    a    high    speed    lllotel 

Mr.    \.  <:.  Jones:      I    would    like   t,,  ask   Mr.  Lamme  about  the 

thai    Mr.    Aha, 1.1    was   speaking    of   in   the  shunt  motor 
motor       Is    nol    the    characteristic    very    similar, 
the  characteristic  efficiency  curve? 

Mr.  W.   F.    La le:     They   are   somewhat   alike,      in   a    series 

'  11 iditions   are   in   the   shunt   motor,  hut   the 

conditions  are  different.      One    is  constant   and    the   other   is 

hie.     This  makes  the  difference.    The  shunt  motor  generally 

longer,  smootl  ncy  curve,  that  runs  out  straighter 

on  the  heavy  load,  while  the  series  motor  comes  down  somewhat 

a<     H'"    outer    end        This    is    due    to    the    Copper    losses    in    the    field 

The     upper  losses  i,,   the   held  of  a  series  motor   go   up  with  the 
-■it.     In  the  shunt  motor  they  do  rod   vary   to  a    great  extent 
This  is  the  chief  difference. 


Mr.  (i.    v.   McDougald:      1    would   like  to  ask  what   flu-  diffi  1 

eneeJU     effirlelieV     is     helWee],     a      1 1  \  e  -  ]  a  - 1  Se  p, ,  \\  e  r     lliolol"     LUIil     tWO 

2  'i  -horsepower    mole 

Mr.  «'.  '1'.  Ryland:  We  have  a  single  motor  operating  by 
storage  batteries,  ami  wi    eithei    hav<    to  throw  out  cells,  put  in 

resistance    or    do    something    Of    that     kind     in    running    slow.       In 

street   cai    prai    ice     you   pul    I        motors  to  start   with   in   serie 
and    afterwards    in    parallel.      Now,    If    we    have    two    motors   or 
four    motors     two   probably    would    be   better     would    11    nol    be 
letter  to  have  el  i  ontroller  and  in  thai   waj   work 

our  batteries  at   high  i  nCJ   ' 

Mr.   w.  P.   I. :u e:     in   many   cases   we   take   the   batteries 

and   on    the   low   speed    we    run    them    in    parallel    ami    on    the   high 

We  do  i  hai   with   greal    i  el menl   .1  nd  w  e  gel 

fully  as  g 1   results  or  even   better,   for   in   the  automobile   we 

can   Interconnect   our  field  and  armatures  and   batteries      ■   thai 

we  never  need  an>   resists  ill  and  gel   prettj    a 1  results. 

When   we  use  no  resistance  we  gel   our  maximum  efficiency. 

The    Chairman:      The    beau   s    oi    'hat    scheme    is,    when    we 

divide  the  battery  into  two  or  three  or  tour  parts,   with   even 

division    we   multiply    the   amount    ol    enM.ni    available,   so   that 

rque  wii  1 1    mi  1  easing   the    number  of 

cells. 

Mr.  i\  \\ .  1'iaii  111:111 :  Would  hat  not  unbalance  the  battery, 
drawing    upon    them    unequally? 

The   Chairman:      If    the    resistance    of   ail    the    circuits   are 

alike     and     tin nnections     an'     !""l     tin-     discharge     should     he 

rlj    equal.      Furthermore,  sup] el    of   batteries 

.1    in  He   lino,-   1  n.i  11    the  other,   Its  voltage  would 
1.    imi .  ■     1  eh   henci    a   would  do  a   little  less  work  and  the  other 

I-     In     it.        If    these     trucks    aie     taken     care     of     in     a 

telligently,    there    is    no    reason    why    they    should- gel 

.en  uf  balance  permanently.     1  know  thai   que   tion   has  received 

al   dea  1  ol   atten  ion   In  c tion    witl     1    1   1     ire   vi  huh"-. 

Formerly  that  method  ol  control  was  use  1.  Now,  Hie  cells  are 
opi  lated    all    in   series.      Probably   "in     Oi    the    a.isi.ns    for    tlcii     1 

that    a    great    many    phi. vehicles   are    taken    cue    ,,r    bj     1  he 

d    give    absolutely    no    attention    in    the 
relative  condition  of  the  different  cells. 

Mr.    ('.    'I'.    Ryland:      I  low     are    pleasure    vehicles    controlled'.' 

Mr.  F.  w  .  I'laiiiii.ni :     'in  il hi  Columbia,  the  tii .-;  t  electric 

re   were   four  sets  of   batteries   which  were  con- 
nected,   four   in    multiple,   mi    the    firs tch,   the   second    notch 

and    the    third    doubled    the   voltage   again 

of  the  modern  cars 

of   batterii  in    front    and    one   in   back. 

half  n  ompartment.     On  the  normal  speed   they  run  them 

in   parallel.     The  tirst   speed   throws  a   small   resistance  in  series; 

control  cuts  the  resistance  out;  that  is 

the  normal   running   sliced;   ami   they   have  an  emergency  speed 

by   throwing  all    the   batteries    In    series,    without    any    resistance 

in    circuit. 

Mr.    <;.     \.    McDougald:      I    will    ask    .Mr.    Downing   how    the 
mi    truck   is  '  ■  introlled. 

Mr.  \.  C.  Downing:  The  battery  is  divided  of  course.  For 
tiie   first   and   second    speed    the    battery    is   in    parallel;    for   the 

third  and  fourth  speed  they  are  in  series,  and  then  the  con- 
e<  i  nm  of  the  held  in  series  on  the  first  notch  and  parallel  on 
the  second,  and  again  nn  the  third,  and  parallel  on  the  fourth. 
Vein  batteries,  of  course,  being  divided,  the  first  and  second 
being  the  same  and  the  third  and   fourth   being  the  same. 

The  Chairman:  The  two  most  interesting  points  brought 
out  are  as  to  the  results  obtaine  I  regarding  the  relative  expense 
of  horse-drawn  and  electric  trucks.  That  seems  to  be  con- 
vincing. And  in  addition  to  that,  the  hill-climbing  ability  of 
the  electric  truck.  For  instance,  in  Kansas  City  the  electric 
truck  has  been  more  successful  in  replacing  horse-drawn 
vehicles  than  in  cities  having  level  streets.  That  would  seem 
to  he   interesting  to   San    Franciscans. 

IIIM  I  ss|<>\    t>\    "THE  ELECTRIC   PLEASURE   VEHICLE." 

Air.    W.    1).    Vance:      One    of    the    principal    obstacles    in    the 

sale  of  pleasure  vehicles  is  the  promise  that  the  newspapers 
are  continually  putting  forward  of  a  200-mile  "battery  within 
the  next  six  months.  Another  is  the  high  price  of  the  first-class 
electric  pleasure  ehicli  People  have  not  been  educated  to 
the  point  where  they  realize  that  the  electric  pleasure  vehicle 
is  a  practical  machine.  The  ordinary  person  regards  it  more 
as  a  woman's  plaything  than  anything  else;  and  I  think  if  we 
are  going  to  form  a  permanent  organization  here  one  of  the 
main  ideas  should  lie  to  distribute,  for  instance,  the  minutes  of 
this  meeting  or  other  educational  matter  that  we  might  get 
together,  broadcast  to  people  that  might  be  interested  in  the 
subject.  Tiny  are  all  afraid  to  tackle  the  proposition  because 
the  electric  vehicles  that  were  gotten  out  a  few  years  ago  we 
all  know  were  a  failure  and  people  have  to  be  enlightened  on 
the  subject  and  shown  that  the  electric  vehicle  of  today  is  a 
success  in  every  way  with  regard  to  economy  of  operation. 

Air.  (..  A.  McDougald:  The  principal  objection  that  I  have 
heard  about  electric  cars  is  in  regard  to  the  hills.  If  it  can  be 
impressed  on   the  public  mind  that  an  electric  car  can  climb  a 
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hill  I  think  we  will  have  taken  a  long  step  forward.  Most 
everybody  says  they  cannot  climb  a  hill,  and  they  do  not  know 
whether  they  can  climb  a  hill   or  not. 

Mr.  A.  C.  Downing::  In  reply  to  Mr.  Vance:  The  impression 
the  public  have  of  the  electric  vehicle  is  purely  a  matter  of 
i-  lucation  as  you  say.  and  it  is  'a  local  education.  Just  tun 
miles  from  here,  at  Los  Angeles  and  Pasadena,  there  are  more 
electric  machines  in  operation  per  capita  than  almost  any 
locality  in  the  United  States,  which  means,  first,  that  their  local 
conditions  were  favorable.  The  introduction  of  the  electric 
automobile  in  cities  where  the  conditions  are  adverse  is  merely 
up  to  some  Aim  or  number  of  liims  in  putting  the  subject  in  a 
proper  light  before  the  people.  That  is  clearly  shown  in  Pittsburg. 
Some  number  of  years  ago  a  man  by  the  name  of  Brown — lie  isnow 
down  at  Los  Angeles  handling  the  Baker — had  a  demonstrating 
car.  He  rode  around  the  streets  all  the  time.  People  noticed 
him;  he  had  a  sign  on  the  side  of  the  ear;  and  he  made  it  a 
point  to  work  the  hills.  He  sold  one  car  in  about  rive  months. 
The  firm  back  of  him  conceived  the  idea  that  somebody  would 
have  to  break  the  ice;  and  as  a  result  the  first  year  he  sold 
18  cars  in  Pittsburg.  Of  course,  that  is  very  few  for  the  popu 
lation.  The  next  year  he  sold  35  machines.  That  opened  the 
eyes  of  his  competitors,  or  in  particular  the  gasoline  men,  and 
they  commenced  looking  up  electric  agencies.  The  next  year 
Mr.  Brown  sold  50  ears  and  a  competitor  sold  about  150.  He 
was  the  one  that  was  the  pioneer  and  did  the  missionary  work, 
be  led  the  way  for  the  others.  That  is  the  same  thing  that 
must  be  done  in  San  Francisco.  We  must  all  pull  for  the 
electric  automobiles.  It  will  do  the  work  over  these  hills.  Of 
course,  we  cannot  go  straight  up  California  street  everj  day. 
If  a  person  wanted  to  get  out  Pacific  avenui  oi  Jackson  street 
or  some  of  those  districts,  he  can  run  out  Golden  Gate  and  up 
Fillmore  and  only  have  three  or  hen  squares  of  steep  grades 
to  negotiate.  The  same  would  be  true  coming  back;  there  are 
ways  around.  You  find  that  true  because  in  grading  the  streets 
they  have  figured  on  that  to  a  greater  or  h.ss  extent.  For 
instance,  in  Seattle  the  grade  of  Queen  Ann  Hill  necessitated 
their  constructing  a  road  of  less  grade  up  that  hill.  There  Is 
for  the  street  cars  what  thej  call  the  counterbalai 
straight  up;  but  none  of  the  vehicles  use  thai  counterba 
hill  for  driving.  So  that  these  conditions  are  n<  •  ,  ,,, 
hut  what  the  electric  automobiles  will  cope  with  thi 
is  merely  up  to  us  and  those  Interested  in  the  electric  auto 
mobile   business    to   camp    on    the    trail,    demonstrating,    talking, 

and    letting    time    prov ir    statements.      As    to    the    publicity, 

there  is  not  the  field  for  the  notoriety  work  that  Here  is  in 
the  gasoline  car,  because  our  mileage  radius  limits  and  cuts 
out  the  possibilities  for  touring  and  ha  rem -sea  ru  in  conceptions 
of  some  riders'  minds,  so  that  it  will  have  to  be  money  expended 
in  manners  peculiar  to  each  mans  business.  The  Studebaker 
Company — not  wishing  to  he  personal  in  the  matter  or  applying 
to  them  particularly,  hut  as  one  of  the  factories  in  the  East 
who  have  conceived  that  idea  —  watrted  me  to  come  out  here 
and  do  missionary  work.  It  is  pretty  bard  for  a  fellow  who 
has  been  selling  cars  everj  yeai  m  numbers  to  come  to  a  field 
where  there  are  not  many  sold,  but  still  somebody  must  do  it, 
and  I  hope  to  accomplish  results  and  bring  this  about  by  mixing 
with  the  people  and  with  the  trade,  helping  them  with  what  I 
know  and  gaining  information  f  ■  om  them.  The  control  of 
statements  regarding  the  ear  is  something  that  is  impossible, 
hut  we  want  to  try  to  he  as  truthful  regarding  the  capacity  and 
ability  of  the  car  as  we  can.  and  gain  the  confidence  of  the 
people. 

Mr.  F.  \V.  Pfaffman:  In  regard  to  the  remarks  of  Mr. 
Downing  concerning  Los  Angeles  and  Pasadena  and  the  popu- 
larity of  the  electrics  in  those  regions.  I  would  say  that  aside 
from  the  favorable  climatic  conditions,  the  presence  of  electrics 
down  there  is  due  to  the  men  who  have  introduced  them. 
For  instance,  Mr.  Braley  of  Pasadena  I  believe  had  no  encour- 
agement whatever,  but  he  simply  went  in  and  sold  the  machine. 
He  is  is  the  kind  of  man  that  the  public  would  have  confidence 
in;  they  would  accept  his  statement.  He  told  me  that  he  sold 
96  cars  the   first  year. 

Mr.  W.  \.  Stevensom  Four  years  ago  last  month  there 
were  43  in  use.  and  all  through  Southern  California  Mr.  Braley 
has  placed  500  cars.  The  people  take  very  much  to  the  idea  of 
an  electric  runabout  for  pleasure  work  in  that  part  of  the 
country.  We  have  cars  there — one  five  years  old — just  as  nice 
eats  as  the  new  cars,  not  quite  as  stylish  as  the  new  cars,  but 
they  have  been  operating  for  that  length  of  time.  There  does 
not  seem  to  be  much  objection  to  the  electrics.  We  have  a  27 
per  cent  grade,  and  if  any  one  has  a  doubt  about  their  hill- 
climbing  ability,  we  can  demonstrate  it  to  them  right  there. 

Mr.  I.  G.  Perrin:  In  connection  with  what  Mr.  Downing  said, 
I  think  a  great  deal  might  be  accomplished  by  an  organization  of 
electric  automobile  dealers  in  starting  and  promoting  a  sort  of 
publicity  bureau,  to  set  forth  the  facts  as  they  are.  being  very 
careful  not  to  overstate  or  exaggerate  on  the  possibilities  of 
the  electric  car.  If  a  publicity  bureau  were  started  in  that 
respect  so  that  the  public  might  have  a  reliable  means  of  learn- 
ing what  the  electric  car  was  and  what  it  can  do  and  also  the 


expense  of  operation,  I  think  such  a  thing  as  that  might  accom- 
plish a  great  deal  to  further  the  interest  of  the  electric  auto- 
mobiles, particularly  in  these  parts  where  it  is  more  or  less  new 
and  there  is  a  question  in  the  minds  of  the  public  whether  or 
not  it  is  thoroughly  practical  in  every  way. 

Mr.  F.  W.  Pfaffman:  Just  one  point,  that  is.  that  a  large 
percentage  of  the  prospective  customers  do  not  make  up  their 
minds  as  quickly  as  a  man  purchasing  a  gas  ear.  All  of  the 
agencies  should  take  care  not  to  create  a  doubt  in  the  mind  of 
that  particular  purchaser  or  prospective  customer  as  to  the 
practicability  of  an  electric  vehicle  We  should  all  try  to  boost 
and  not  be  knockers.  You  can  very  readily  spoil  the  sale  of 
an  electric  vehicle  by  creating  a  doubt  in  a  purchaser's  mind 
as  to  whether  a  car  is  a  success  or  not.  A  person  can  very 
justly  say:  "This  man  said  so-and-so  derogatory  of  that  man's 
car.  The  other  man  conn-s  along  and  says  likewise  of  that 
car.  That  has  created  a  suspicion  in  that  person's  mind  and 
m.iri',     times    they     have    given     up    the    idea    of    purchasing    an 

trie  and  bought  a  gasoline.  We  should  not  try  to  bring  out 
i  he  had  points  of  the  electric,  and  we  should  not  try  to  sell  our 
ear   by   knocking  the  other  ear. 

Mr.  \.  C.  Downing:  On  the  tire  question.  The  question  of 
a  special  lire  for  the  electric  automobile  is  one  that  a  good 
manufacturers  avoided  as  long  as  they  possibly  could; 
in  fact,  the  first  tire  for  that  type  was  not  developed  sufficiently 
to  give  any  sort  of  mileage,  and  naturally  it  was  a  source  of 
annoyance  and  cost  to  the  owner  of  the  electric  automobile. 
The  person  who  purchased  an  electric  automobile  did  so  think- 
ing that  he  was  buying  a  simple  piece  of  machinery  free  from 
trouble.  The  minute  the  wife  or  daughter  or  owner  himself 
would  go  out  on  the  street  and  have  a  blow-out  his  utterances 
and    feelings   toward   the  electric   machine   would   not    he   fit  for 

lent       so     thai      lie-     tires     used     were     all     of     the     slow     type     to     a 

extent.     Some  of  the  concerns  took   up  'be  raat- 

ter,    apprei  iating    the    increased    mileage    and    s| I    they    were 

to  obtain  and  advertised  a  car  trying  to  convey  the  idea 
thai  tl  i  i  anta  e  was  in  their  particular  ear  alone  and  due 
to  some  perfected  appliance  that  they  were  able  to  use.  That 
mi    ted    on    them    after   a    while    when    some   of   the   other   manu- 

ta<  tun  '      cam it    with   the  same  equipment.     But. there  is  no 

question  but  what  ite  tire  that  we  have  today  means  a  great 
deal   to  the   i  lei  ii       automobiles.      For   instance,   say   the  vehicle 

e  pupped  with  the  standard  toad  tire  such  as  used  on  the 
gasoline  ,-ar.  making  a  speed  of  1 .",  ■  i  miles  an  hour,  the  draw, 
with  two  passengers  and  top  up.  being  in  the  neighborhood  of 
1"  amperes,  that  is.  60  volts,  the  same  load  under  same  con- 
dition-, merely  (hanging  the  tires  to  the  special  electric  type, 
would  reduce  that  ampere  draw  to  33  to  34,  and  give  a  speed 
of  18%  to  19  miles  an  hour,  thus  making  a  difference  of  approxi- 
mately  75  per  cent. 

The  Chairman:     Seventy-five  per  cent  in  mileage? 

Mr.  \.  C.  Downing:  In  speed  and  mileage.  Of  course,  that 
is  wit  i  a  tire  that  will  give  approximately  three  to  four  thou- 
sand miles  if  it  is  properly  enveloped  and  in  operation.  The 
manufacturers  today  are  using  them  universally,  and  it  has 
brought  about  the  possibility  of  the  larger  mileage  radius,  more 
efficient  working  upon  the  pari  of  the  motor,  and  economical 
discharge   rate   for   the  battery. 

>lr.  V.  II.  Hallornn:  What  are  the  particular  differences 
hetwe.-n    tl,.-   eleetrie   lire  and    the   gasoline? 

>lr.  \.  C.  Downing:  The  only  difference  is  that  the  electric 
tire  is  lighter,  constructed  by  what  they  call  the  thread  con- 
struction,  and  it  is  more  resilient.  For  comparison,  take  two 
rubber  halls  the  same  size,  one  of  them  hollow  and  of  light 
rubber,  and  the  other  of  solid  rubber  and  let  them  drop.  Your 
light  rubber  ball  will  come  back  to  your  lvand  and  your  heavy 
rubber  hall  will  not  rebound  so  high.  It  is  a  question  of 
resiliency;  and  the  life  of  the  tire  of  the  special  electric  type 
is  necessarily  shorter  than  the  heavy  car  type,  hut  we  are 
willing  to  sacrifice  that  in  order  to   get    the   other   results. 

>lr.  <;.  K.  Murphy:  I  would  like  to  know  if  there  are  any 
figures  published  of  the  necessary  tractive  effort  at  different 
spi  eds  with  different  tires  and  different  vehicles;  in  other  words. 
taking  a  heavy  truck,  could  you  give  us  at  different  speed  the 
n.  cessary  tractive  effort  in  pounds  per  ton  in  the  same  way 
that  it  can  be  obtained  for  interurban  or  street  railway  work? 
We  are  always  compelled  to  resort  to  the  manufacturer's  speci- 
fications or  catalogue  of  mileage.  If  we  could  get  data  like 
that  in  the  form  of  a  curve  I  think  it  would  he  very  important, 
as  in  case  of  trouble  it  would  be  easy  to  satisfy  a  customer 
complaining  of  poor  mileage  by  placing  the  trouble  where  it 
really  exists. 

The  Chairman:  It  would  be  quite  possible,  if  we  always  had 
the  sane  load  to  make  tests  on  tires  and  say  that  the  tractive 
effort  required  per  ton  would  be  a  certain  amount,  but  the 
difference  in  the  character  of  the  roads  makes  it  very  difficult 
to  make  a  statement  of  that  sort.  These  tests  of  Mr.  Pfaffman 
show  that  at  a  speed  of  15  miles  an  hour,  the  same  vehicle,  on 
same  road  and  everything,  will  give  a  mileage  of  60  with  the 
ordinary  Diamond  tire;  with  the  Motz  road  tire-  it  is  practically 
the  same;  with  the  Morgan  &  Wright  special  tire  it  is  about  93; 


21-1 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


(Vol.  XXII     No.  II 


ami    with    the    Palm. -I-   special    tire    it    is    [00,    showing    that    bj 
simply    a    change    In    tire    the    mileage    is    increased    somen 
about  80  to  90  pei   ci  nt.     That   would  show  that  the  tire  problem 
is   an    extremelj    Important   one;   not    onlj    does   it    increa   i 
radius  of  action,   but   it   increases   the   number  of  miles   that   the 
vehicle  would  do  on  on     battery,  that   is    you  ran  do  90  pi  i   cent 

linn i   one   battery.      M    reduces    batterj    renewals    bj    nearly 

90  per  cent. 

The    Chairman:      We  entleman    with    US    here    who 

has    given  ible    study    to    advertising.      I    will    ask    Mi 

.iin    if   he   will    give    us    now    liis    Ideas   on    advertisinf 
pleasure   vehicle. 

iir.  !•'.  w  .  Pfafl mil ■■ :  The  h.st  advertising,  of  ..misc.  is  to, 
put  prospective  purchasers  into  your  machine  and  demonstrate 
its  advantages,  the  speed  and  general  road  qualities  of  the 
pa  t  i  n  oh 1 1  machine  that  you  want  to  sell.  But  in  order  to 
attract    the   attention   of   partii  10    are   wholly   disinterested, 

1  have  made  a  few  .  speriments  and  am  going  to  make  some 
I  have  been  rather  successful  in  attracting  attention 
to  my  machine.  Mj  metho  I  consists  principally  of  getting 
acquainted  with  newspaper  men  and  submitting  to  them  photo- 
graphs of  the  machine  that  are  in  an  interesting  attitude  and 
also  containing  prominent,  well-known  people.  I  know  th. 
very  little  objection  on  the  part  of  people  to  being  photographed 
in  a  machine  and  even  to  gaining  their  consent  to  have  the 
photograph  published.  It  does  not  require  much  urging 
the  newspapers  are  verj  -  id  to  have  such  illustrations  for 
their  Sunday  magazines  and  at  very  small  cost,  that  is.  if  you 
give  there  a  very  small  advertising  contract.  That  is  all  in 
pioportion    to  one's   means.      Otherwise,   there   is   the    mailing    Of 

illy   gotten   up  postal   cards,    to   \ pie   who   might   possibly 

be  interested,  people  of  means  and   people  you  think  would  find 
considerable   use   for   them.      It    is   simply   a   matter   of   selecting 

tiful  spots  and  locations  and  liming  a  neat  photograph 
tak.n  at  a  very  small  cost — postal  cards  made  up  and  mailed 
to  such  men  generally  and  regularly,  say  by  kind  of  follow-up 
system.  It  is  done  weekly  at  an  expense  of  not  exceeding  ten 
or  fifteen  dollars.  If  you  have  only  100  on  your  mailing  list, 
it   will   not   exceed   five  dollars   a  week.      So    many    opportunities 

it   themselves  for  interesting  the  public,  just   little  everj 
day   occurrences,    it    you    will    think    them    up   and    put    them   on 
paper.      I    have    not    so    much    confidence    in    verbal    descriptions 
as  1   have  in   pictorial  effects.      Words  do  not   seem  to  convey  the 
idea  so  well.      Furthermore,   people   are   so    abundantly    supplied 
with   literature    that    they   cannot    give    them    the    time,    but    they 
cannot  get  away  from  a  picture.     Besides  the  oilier  methods  of 
advertising — we   might   call    it   advertising — is   associating   with 
people  who  have  lots  of  friends  and  acquaintances  and  sug 
nanus.     I   believe   it  is  a  good   idea  to  cover   the  demonstn 
car    with    signs    whenever    you    have    not    anybody    in    it    that    is 
ing    a    demonstration.      As   far  as   1   am  concerned    1    ride   in 
my  car  with  signs  from  top  to  bottom  without  any  embarrass- 
ment,  but    a    prospective   purchaser   will   not  do    that,  especially 
a   lady   or   person    with    means.     Tl  i  :    to   being    ma  : 

of    inspection   on    the   street.      It    is    possible    to    hav 

-  so  that  you  can  lake  them  off.  I  do  not  believe  that  kind 
of  publicity  hurts  a  machine,  even  if  it  is  a  high-priced  ma- 
.  hine,    if    it    is  ly    at    the    proper    time.       Also,    electric 

illumination  signs  at    night,  at  the  prominent  cafes  and  theatres, 
and    these  i    a    little    story    that    might    catch    the 

gns  nicely  made  up  with  lamps  back  of  them  in 
a  metal  case;  illuminate  I  signs  illuminated  by  the  battery  which 
can  be  read  for  a  block.  I  believe  the  proportion  of  expense  as 
compai  newspaper    advertising    is   very    small,    in    fact, 

is   no   comparison,    and    people   cannot   help   but   notice   it. 

Mr.   F.  T.   Kilt:      I    would    like   to  ask   Mr.    Pfaffman   what   be 
Lluminated  signs  exhibited  at   the  cafes? 

Mr.  F.  YV.  Pfan'mnn:  I  put  up  four  signs  in  my  car.  one 
under  each  step  and  one  in  front  and  one  in  the  rear.  I  put 
them  under  the  shafting.  The  signs  on  the  front  are  probably 
T  by  30.  the  rear  signs  7  by  30.  The  metal  case  I  attached  to 
the  bottom  of  the  shafting.  The  metal  case  in  front  contains 
four  lamps,  five  lamps  in  the  'ear  and  two  lamps  below  the 
When  tlie  cat  went  down  the  street  with  all  that  light 
on  it.  it  gave  me  what  I  think  would  be  $50  worth  in  a  news- 
paper. 

DISCISSION    <l\    "THE    ELECTRIC    GARAGE." 
The  Chairman:      Mr,    Reed    has   been    bus  iting   in   San 

oast    week,    and     he    was    rather    late    in    getting    his 
paper,    but    his    p:  iws    mature    thought    and 

This   matter    is    open    for   discussion. 
Mr.    H.    ii.    Alvoril:      Mr.    Heed    mentioned    the    gas    engine 

:ike  to  ask  if  he  has  had 

in    mind    or  can    give   us   an    account   of 

any    in    tl  I     remember    when    I    came    out    here 

■     Southern    Pacific    Company    had    just 

their   signal    service    over    from    a    gasoline    generating 

by    which    they    .barged    their    batteries    for    the    signal 

service    to    the    converter    system;    they    used    a    rectifier;    and    I 

have  been   advised   that   they  saved  considerable  roney  thereby, 


in  maintenance  and  up-keep  of  the  batteries— considerable  in 
labor    in    the    first    p   ice    and    also    m    the    maintenance    ot    th< 

>  cp.i  rat  us. 

Mr.    s.    P.    Reed:      My  gard    to    the    gasoline 

generating  plant  was  principally  the   reading  of  the  experienci 

of   one    gai  thej    generated    their   current,    and   they 

figured  the  cost  at  2  cents.  The  Improvements  of  the  gas 
engine    I    think    are    another    matter    that    we    have    to    consider; 

vim    have    to    bei le    familiar   with    the    little   things  that   go    to 

make    it    run    right.      It    will    hold    its    own    very    well    with    the 

i bin    methods,   using  a   storage    battery   and   electric  devices, 

hoi    of   course   it    is   not   the   best — no   doubt    of   that.      We  simply 
use  the  gas  engine  generating  plant  when-  we  cannot  get  satis- 
meiits   with    the    local    power   company. 

Mr.    C.    T.    Ryland:      I    have    had    a    little    experience    with    a 

»  engine   foi    electric  lighting  purposes,      w  inn   we  first 

rted   up   in  Sonoma,  about   ten    years  ago.   we   had  a  38-horse- 

power,    indicated.    Otto    gas   engine,    to    run   an    electric    plant    to 

the    town    with    light.      You    know    what    a    hit    or    miss 

i     that    is.    witli   a    single    ; ior.      But    we   succeeded 

in    getting    a     si  ght    just     the    same.       But    the    price    of 

gasoline  kept  climbing  and  we  used  distillate;  then  the  price 
of  distillate  kept  climbing,  and  u .  finally  used  crude  oil.  We 
used  the  crude  oil  by  burning  the  exhaust  through  a  cylinder 
ami  got  ilc  gas  out  of  the  oil  and  we  used  the  gas  in  the  Otto 
engine.  i  mi  cost  was  less  than  one  cent,  SO  far  as  oil  was  con- 
cerned,   but    th.-   attendance    made    n    run    up   pretty   high.     The 

gross  ii me  of  that  plant  was  $150,  and  they  made  a  reasonable 

amount  of  money;  they  did  not  make  a  fortune. 

Mr.    I.    Ii.    l'erriu:       1    Would    like    very    much    indeed    to    have 
an    expression    from      omi  bodj     Who    has    had    experience    with    a 
modern    generating   outfit.      I    have    had    no    experience.,    myself   at 
ii    even    at    the    verj     re  price    which    we    get    in 

Oakland   1    think,   where  the  garages  are  using  in  the  neighbor- 
hood   of  $125   to   $150   worth   of  current  at  3   to  3%    cents,  with   a 
modern    generating    outfit    they    ought    to    be   able   to   cut    that 
i -     i  n    there    is    anybody   here    who    has    had 

experience  with  a  modern  generating  outfit,  I  would  be  glad  to 
hear  from  him. 

Mr.  A.  II.  Halloran:  Following  the  experience  of  the  smaller 
operators  all  over  the  country,  for  instance,  in  lighting  build- 
ihe  isolated  plant  as  a  rule  cannot  compete  with  the 
central  station,  particularly  in  large  cities.  In  figuring  on  the 
initial  Lnstallaton  and  the  ...St  you  may  figure  on  ideal  con- 
ditions while  unexpected  conditions  will  come  up  in  connection 
uiih  the  operation  ot  the  plant,  and  it  will  be  found  more  satis- 
factory  on  the  whole  t..  rely  on  the  central  station  if  there  is 
a  central  station  established.  They  are  there  for  that  purpose; 
naturally  they  mike  a  profit;  but  furnishing  current  in  large 
quantities  thej  can  give  even  the  retail  buyer  a  better  price, 
and  most  certainly  a  better  service  than  he  can  expect  by 
himself. 

The  Chairman:  The  other  day  I  wrote  to  all  the  central 
.us  on  the  Coast  and  I  have  bad  replies  as  to  the  rates 
they  make  to  garages.  Tl  ose  rates  vary  from  _'  to  .".  cents  under 
different  conditions.  That  shows  that  the  central  stations  are 
willing  to  make  the  right  rates.  They  are  lower  on  the  Coast 
than  they  are  anywhere  else  in  the  United  States.  So  that  the 
question  of  rates  that  the  central  stations  are  making  is  a 
minor  one.  We  are  getting  good  rates,  but  the  point  we  want 
to  bring  out  is.  that  they  should  advertise  the  electric  vehicle. 
g  become  convinced  themselves  that  the  electric  vehicle  is 
the  proper  thing. 

Mr.  Brand:  There  is  an  idea  that  came  into  my  mind  while 
Mr.  Reed  was  in  the  early  part  of  his  paper.  I  would  like  to 
ask  if  the  garage  men  have  ever  considered  in  connection  with 
dividual  garage  of  the  vehicle  user  or  owner — in  the  city 
there  is  a  service  maintained  by  certain  individuals  for  caring 
for  certain  motors  by  monthly  or  perhaps  weekly  inspections, 
and  they  have  a  certain  amount  of  customers  on  their  routes, 
and  it  results  in  a  very  economical  method  of  keeping  the 
motors  in  condition.  It  occurred  to  me  that  the  same  thing 
might  be  applied  to  the  automobiles.  The  salesmen,  or  com- 
pany selling,  for  instance,  could  maintain  these  men  or  let 
individuals  establish  such  a  business  for  themselves,  of  making 
a  weekly  inspection  of  the  garage  or  each  of  the  machines. 
It  is  stated  that  the  troubles  that  usually  lead  to  disastrous 
results  are  generally  minute  and  such  as  an  expert  could 
i.uiove  in  their  early  stages  very  easily.  I  do  not  know  whether 
that  has  ever  been  tried,  making  a  route  for  weekly  inspections. 

Mr.  W.  D.  Vance:  It  has  been  our  experience  when  we  sell 
a  man  a  car  who  desires  to  take  care  of  it  himself,  you  must 
give  him  a  promise  that  you  will  see  that  he  has  none  of  these 
troubles.  In  order  to  avoid  those  troubles,  we  have  found  it 
necessary  in  those  cases  about  every  two  weeks  to  call  and 
make  a  thorough  inspection  of  the  battery  and  motor.  At  the 
j. resent  time  we  are  not  making  any  charge  for  this,  but  in  the 
future  I  presume  that  will  be  arranged  and  the  owners  will  pay 
a  nominal  fee  for   that  work. 

The   Chairman:     The   central   stations   should   consider  that 
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ever j   electric  ve-hicl ing  into  the  town  adds  so  much  motor 

load  to  their  system  from  12  o'clock  to  6  o'clock  in  the  morning, 
owing  to  the  interposition  of  the  battery.  Another  subject  we 
promised  to  bring  up  was  the  tungsten  lamp  for  lighting  pur- 
poses.     I   will  ask  Mr.  Reel   In  speak   to   us  on   that  subject. 

Mr.   S.   I*.    Reed:      We    have    1 n    winking   on    this    tungsten 

lamp  idea  for  nearly  two  years.  We  imported  the  first  tungsten 
lamps  on  the  Coast  from  Germany,  and  when  1  saw  them  and 
saw  the  fine  filament  I  thought  if  chey  had  only  lower  voltage 
we  would  have  very  good  lamps.  Immediately  after  when 
working  with  the  storage  battery  1  thought  we  ought  to  have 
the  tungsten  lamp  with  the  storage  battery.  I  asked  a  number 
of  dealers  what  they  were  doing,  after  the  tungsten  lamps  were 
manufactured  in  the  United  States,  ami  to  see  if  they  could  get 
me  a  low  voltage  tungsten  lamp  or  see  ii  they  could  get  them 
manufactured.  I  went  to  all  the  houses  here.  They  promised 
to  do  what  they  could.  Shortly  after  a.  little  slip  came  out 
saying  that  they  were  going  to  make  these  lamps.  Finally  I 
succeeded  in  getting  sonic  from  the  factory  and  tried  them  out. 
Some  of  them  worked  very  well  and  some  of  them  burned  out 
in  no  time.  But  I  found  that  the  same  firm  was  able  to  furnish 
a  very  durable  lamp.  We  used  the  lamp  in  the  automobile 
headlight,  sidelight  and  taillight,  and  we  have  been  running 
them  for  about  six   months.      I    guess   t>  the   oldest   lamps 

in  operation.  There  seems  to  be  .i  great  variation  in  the  lamps. 
Some  of  them  blacken  a  little  ami  others  will  burn  out,  toil  on 
an  average  they  run  very  well.  Tie-  up-keep  cosl  of  the  lamp 
on  the  whole  is  very  small.  The  first  ones  wo  put  on  wen 
the  side  and  the  taillights.  They  were  very  successful.  1  was 
afraid  to  tackle  the  front  light-:  on  account  of  thi  amount  of 
current  being  to.,  huge  for  an  ordinary  battery.  These 
lights  were  so  successful  that  I  put  on  headlights.  1  went  to 
work  to  find  out  if  there  was  any  met  ho  I  bj  which  we  could 
use  them  for  the  headlights.  I  had  some  reflectors  made,  the 
same  reflectoi  thai  is  used  on  the  ordinary  street  car  for  an 
incandescent  light.  They  tut  tod  out  verj  well,  The  difficulty 
that  I  have  now  is  that  the  light  is  not  perfectly  smooth,  but 
I  found  that  I  was  more  sensitive  than  the  owner  of  thi 
When  I  threw  it  on  a  current  1  could  see  that  tin-  light  was 
irregular,  and   I  could  not  overcome'   that;    I    p  on    account 

of  the  shape  of  the  filament.  Hut  when  I  started  to  put  those 
on  the  cars  the  first  was  on  .hat  id'  a  doctor  in  San  Jose,  he 
was  very  well  satisfied.  He  came  around  and  took  me  out  and 
showed  me  "what  he  could  see,  he  said  ho  could  sec  a  greater 
distance  than  with  the  acetylene  light.  first  I  had  only  an 
eight-candlepower  lamp.  I  changed  these  to  1-  in  his  car  ami 
he  put  in  a  60  ampere  battery,  using  it  for  his  ignition,  his  head- 
lights and  taillights  and  sparker.  Every  week  I  tol  I  him  I  did 
not  know  how  long  his  batterj  would  run;  I  ,11,1  not  Know-  the 
way  he  was  operating  his  car.  E%*ery  week  lie  came  In,  and  be 
ran  five  weeks.  We  generally  recommen  i  a  recharge  of  the 
battery  ever;  month.  He  was  verj  entl  usia  tii  and  soon 
brought  in  several  others  to  put  on  those  headlights.  I  think 
they  are  going  to  take  very  well.  Wo  demonstrated  them  at 
the  San  Jose  show,    putting    out    the    other    lights  -    that 

we  could  cast  a  searchlight  about  the  room.  We  showed  that 
they  were  clean   and   could   1 potato, i    with    ease   and    no   risk 

■  if     flic. 


ENGINEERS   OF   WISCONSIN    FORM    STATE   SOCIETY. 

The  organization  of  the  Engineering  Society  of  Wisconsin 
was  compleled  at  the  first  meeting,  hold  at  the  1'niversity  of 
Wisconsin  February  24th,  25th  and  26th,  at  which  somi 
city  engineers,  general  managers  of  power  and  traction  com- 
panies, contracting  engineers,  superintendents  of  water  and 
light  plants,  mechanical  and  civil  engineers,  and  superin- 
tendents of  highway  construction  were  present  ami  became 
charter  members. 

The  officers  elected  were:  President.  Dean  F.  E.  Tur- 
neaure,  University  of  Wisconsin  College  of  Engineering;  Vice- 
President,  City  Engineer  McClelland  Dodge  of  Apple  on; 
Trustees  for  two  years,  B.  F.  Lyons,  assistant  general  man- 
ager of  the  Beloit  Gas  and  Electric  Company,  and  E.  P. 
Worden,  mechanical  engineer  of  the  Prescott  Steamp  Pump 
Company,  Milwaukee:  and  Trustees  for  one  year,  E.  Gonzen- 
bach  of  the  Sheboygan  Electric  Light  and  Power  Company, 
and  City  Engineer  E.  R.  Hanks  of  Superior.  These,  as  Execu- 
tive Board,  will   elect    the   Secretary   later. 

The  new  organization  will  hold  annual  meetings  hereafter 
for  the  purpose  of  bringing  together  the  engineers  from  all 
parts  of  the  State  interested  in  the  solution  of  such  problems 
as  arise  in  connection  with  municipal  plants,  large  construc- 
tion   work,    bridge,    forest    and    water    power   questions,    and 


light  ami  power  production.  A  wide  range  of  subjects  was 
included  in  the  program  for  the  initial  meeting  of  the 
society. 

,\  l  the  opening  session,  February  24th,  following  the  ad- 
dress of  welcome  by  President  Charles  R.  Van  Hise,  was  a 
presen  a'ion  of  the  scope  of  the  highway  work  of  the  State 
Geological  Survey,  by  W.  O.  Hotchkiss.  highway  engineer  of 
the  survey.  A.  R.  Hits',  also  of  the  State  Highway  Depart 
ment.  spoke  on  the  use  of  tar,  oils  and  emulsions  on  macadam 
and  earth  roads.  The  discussion  on  pavements  was  led  by 
McClelland  Dodge,  City  Engineer  of  Appleton,  and  participated 
in  by  P.  H.  Connolly,  City  Engineer  of  Racine,  W.  G.  Kirch- 
offer,  Consulting  Engineer,  Madison,  and  others.  City  En- 
gineer  C.  V.  Kerch  of  .lanesville  spoke  on  the  construction  of 
lite    Court-street    bridge    in    that    citj 

Interest  in  the  discussion  of  the  conservation  of  forests 
and  water  resources  of  Wisconsin,  a  subject  presented  by 
State  Forester  E.  M.  Griffith,  waxed  so  keen  that  the  paper 
on  the  water  power  resources  of  the  State,  by  Prof.  L.  S. 
Smith,  who  is  engineer  tot  both  i he  State  and  National  Geo- 
logical Surveys,  was  postponed  to  the  following  evening.     The 

servation   discussion    was   led    by   Senator   T.   W.   Brazeau, 

and  Senator  10.  E.  Brown,  Assemblyman  J.  R.  Jones  ami 
I'rof.   D.   W.   Mead  also  spoke  on  the  subject. 

Prof.  W.  I).  Pence,  who  is  engineer  for  the  Wisconsin 
Railroad  Commission,  opened  the  second  day's  program  with 
a  description  of  the  organization  of  the  Commission's  en- 
gineering staff.  The  new  problem  of  standard  of  gas  and  elec- 
tric service  was  discussed  by  Prof.  C.  F.  Burgess  of  the  De- 
partment of  Applied  Electro-Chemistry  a:  the  University,  who 
has  done  important  work  in  enabling  the  State  Railroad 
Commission  to  prescribe  a  standard  for  fuel  ami  illuminating 

The  elect  tii  interurban  roads  of  Wisconsin  were  made 
the  subject  of  an  address  by  F  G.  Simmons,  superintendent  of 
ruction  ami  maintenance  of  way  for  the  Milwaukee 
Electric  Railway  and  Light  Company.  The  day  circuit  for 
small  towns  was  discussed  by  Prof.  .1.  W.  Sinister,  and  new 
o  rms  of  arc  lamps  by  W.  E.  Wickenden,  also  of  the  Electrical 
Engineering  Department.  Dean  Turneaure  took  the  members 
of  ih ■  through  the  engineering  experimental  laborato- 
ries, explaining  the  work  that  is  being  done  there  in  many 
lines  of  research. 

Tito  second  night  was  given  to  a  discussion  of  water 
powers,  W.  C.  Kirchoffer  describing  the  water  supply  of  the 
city  of  Marshfield,  and  Professor  D.  W.  Mead  the  subject  of 
hydraulic  ami  hydroelectric  power  development.  Papers  on 
the  water-proofing  of  concrete,  by  F.  M.  McCullogh,  City  En- 
gineer of  Stoughton;  municipal  engineering  in  the  Orient  and 
in  Potto  Rico,  by  J.  T.  Hurd  and  Edwin  Wray;  gas  producers 
an, I  small  power  stations,  by  V.  E.  McMullen,  Beloit,  ami  C.  '1'. 
Atkinson;  and  Madison's  concrete  storm  sewer  system,  bj 
Ci  S  Engineer  John  F.  Icke,  concluded  file  convention  pro- 
gram 


The  electric  vehicle,  says  the  Electrical  Review  and 
Western  Electrician,  is  essentially  the  proper  equipment  for 
shopping  trips;  for  the  doctor  who  must  depend  upon  a 
machine  to  be  in  readiness  day  or  night,  and  which  he  can 
manipulate  himself  without  fuss  or  bother  and  without  calling 
upon  a  professional  driver.  The  noiselessness  and  ease  of 
control  of  the  electric  vehicle  make  it  the  perfect  machine 
for  ladies'  use.  and  for  threading  in  and  out  the  busy  city 
traffic  t  lie  business  man  for  his  short  trips  finds  it  an  espe- 
cially agreeable  mode  of  travel. 

Long-distance  wireless  telegraphy  enabled  the  Nippon 
Yusen  Taksha  steamship  Aki  Main  to  make  the  4, 210-mile 
trip  from  Yokohama  to  Seattle  without  being  out  of  com- 
munication with  either  shore.  Other  vessels  of  the  same 
line  acted  as  relay  stations  when  direct  communication  could 
not  be  held. 
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The  latest  census  figures  on  the  telephone  show  the 
great  strength  of  the  Independent  movement  in  the 
Middle  West,  but  do  not  indicate  the  rapid  growth 
that  the  same  movement  is  making  on  the  Pacific 
(oast.  Arrangements  have  been  made  whereby  de- 
scriptions of  some  of  these  new  installations  will  soon 
appear  in  these  columns. 


The  California  Legislature  has  passed  a  law  re- 
quiring a  telephone  company  to  complete  its  plant 
within  three  years  after  grant  of  franchise;  to  pay  an 
income  tax  oi  two  and  one-half  per  cent,  and  entailing 
certain  restrictions  on  pole  lines.  Companies  doing 
interstate  business  are  exempt  from  this  local  legisla- 
tion. 


Printing   is   credited    with    having   aided    the   ad- 
vancement  of  civilization   more  than  any  other  single 
Factor.      Looks  embody   the  ideas  of 
Civilization  one    nl;m    s"    l'lat    many    may    know. 

By  Telephone  The  man's  efficiency  is  thus  multi- 
plied many  times.  The  same  result  is 
accomplished  by  the  telephone,  on  a  smaller  scale  per- 
haps; one  not  likeh  to  displace  books,  hut  (me  that  is 
constantly  gaining  ground. 

A  telephone  line  i--  almost  completed  across  Af- 
ghanistan between  the  frontiers  of  India  and  Persia; 
the  interior  of  what  what  was  recently  "darkest  Af- 
rica" now  has  its  telephone:  and  the  American  Indians 
talk  to  others  of  their  tribe  by  its  means.  "Though  I 
take  the  wings  of  the  morning  and  fly  to  the  further- 
most parts  of  the  sea,"  still  can  I  be  reached  by  the 
wireless  telephone  or  telegraph.  Geographically,  non- 
intercommunicability  will  soon  be  a  thing  of  the  past. 

The  telephone  has  invaded  the  secret  precincts  of 
the  harem  and  the  underground  recesses  of  the  safe 
deposit  vault.  Its  insistent  ring  interrupts  the  gravest 
deliberations  with  the  most  trivial  message.  It  is 
found  in  the  wilderness,  mayhap  that  a  railroad  presi- 
dent on  a  hunting  trip  may  know  what  is  happening 
to  his  stocks.  The  mine  secretary  in  a  city  sky-scraper 
may  talk  with  the  superintendent  at  the  bottom  of  the 
mine. 

In  European  cities  the  telephone  service  informs  its 
subscribers  of  the  news  of  the  day  and  entertains  them 
with  opera  or  cafe  music.  Lectures  and  sermons  are 
transmitted  to  those  unable  to  attend  the  meeting. 
Lourt  testimony  is  taken  and  cases  tried  over  the  tele- 
phone, and  there  is  a  record  of  a  marriage  ceremony 
performed  in  this  manner.  By  its  use  the  farmer  is  in 
close  touch  with  the  market  and  can  hold  his  produce 
for  favorable  prices,  be  warned  of  the  weather,  and  al- 
ways be  in  close  touch  with  his  neighbor  in  case  of  fire, 
danger  or  sickness.  Space  and  time  are  annihiliated 
in  every  walk  of  life  as  the  telephone  comes  more  and 
more   into   use. 
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A  number  of  isolated  individuals  arc  closely  bound 
by  the  telephone  into  political  and  social  organization. 
With  the  multiplication  of  the  means  of  culture  and 
enjoyment,  progress  and  achievement,  the  telephone 
to-day  seems  to  he  one  of  the  most  active  civilizing 
influences   at   work. 


PERSONALS 

S.  K.  Colby,  treasurer  of  Pierson,  Roeding  &  Co.,  of  San 
Francisco,  is  on  a  short  trip  East. 

F.  W.  Wachter.  manager  of  I  he  Empire  Construction 
Company,  left  last  week  for  Los  Angeles. 

John  W.  McDowell,  representing  the  .Manhattan  Electrical 
Supply  Company,  New  York,  spent  a  few  days  in  San  Fran- 
cisco during  the  past  week  on  his  annual  Pacific  Coast  trip 
for  his  company. 

Jonathan  Camp,  of  the  Franklin  Electric  Manufacturing 
Company,  Hartford.  Conn.,  manufacturers  of  the  Femco 
lamps,  is  in  San  Francisco,  after  spending  about  two  weeks 
in  Southern  California. 

A.  T.  Clark,  treasurer  of  the  American  Circular  Loom 
Company,  Boston,  Mass.,  has  been  spending  a  week  in  San 
Francisco,  devoted  partly  to  business  and  partly  to  pleasure. 
From  San  Francisco  he  will  go  to  Los  Angeles,  and  during 
his  stay  there  spend  a  few  days  fishing  at  Catalina  Island. 


TRADE  NOTES. 
B.  F.  Kierluff  Jr.  &  Co.  of  Los  Angeles  reports  orders  for 
cedar  poles  from  the  Los  Angeles  Gas  and  Electric  Company, 
the  Los  Angeles  Aqueduct,  Redlands  Home  Gas  and  Electric 
Company,  Downey  Heat.  Light  and  Power  Company,  Ontario 
Power  Company,  Colton  Municipal  Lighting  Plant,  Pioche 
Light  and  Power  Company,  and  the  Pasadena  Municipal 
Lighting  Plant. 


TRADE  CATALOGUES. 
Bulletin  No.  110  from  the  Electric  Storage  Battery  Com- 
pany illustrates  and  describes  the  operation  of  chloride  ac- 
cumulators in  connection  with  remote  control  oil  switches. 
Bulletin  No.  Ill'  slums  the  application  of  the  chloride  accumu- 
lator to  the  requirements  of  iron  and  steel  mills. 


The  Kellogg  case,  that  of  Dunbar  et  al.  vs.  the  American 
Telephone  &  Telegraph  Company,  started  nearly  six  years 
ago,  has  been  decided  in  favor  of  the  plaintiffs  and  ownership 
of  the  Kellogg  Switchboard  &  Supply  Company  restored  to 
Milo  G.  Kellogg  and  associates.  This  decision  of  the  Supreme 
Court  of  Illinois  again  purs  the  Kellogg  company  in  the  ranks 
of  the  independent  telephone  manufacturers. 

Bakelite  is  a  coal-tar  derivative  said  to  possess  the  prop- 
erties of  rubber,  celluloid  and  amber,  and  of  use  as  an  im- 
pregnating insulator.  Its  properties  were  described  in  a 
paper  read  at  the  March  meeting  of  the  New  York  section  of 
the  American  Electrochemical  Society  by  Dr.  L.  H.  Balkeland. 

Underground  telephone  cables  have  been  installed  be- 
tween London  and  Birmingham,  420  milts,  which,  joined 
with  that  between  London  and  Bristol  and  Tavistock,  gives 
a  total  length  of  740  miles.  The  maintenance  cost  is  one- 
eighth  that  of  overhead  lines. 

A  110,000-volt  transmission  line  has  been  authorized  by 
the  Hydro-Electric  Power  Commission  of  Ontario  from  Niagara 
Falls  to  St.  Thomas  and  Toronto.  Three-phase,  alternating 
current,  25  cycles  will  be  transmitted  over  293  miles  of  line. 

A  telephone  service  meter  is  a  counting  machine  that 
registers  the  number  of  calls  to  be  charged  against  a  sub- 
scriber being  furnished  a  special  kind  of  service.  The  call 
is  registered  by  pressing  a  button. 


JOVIANISM    IN  SOUTHERN   CALIFORNIA. 

The  Sons  of  Jove  in  Southern  California  are  setting  a 
pace  in  organiza  ion  work  which  suggests  that  the  San  Fran- 
cisco Jovians  may  find  it  necessary  in  look  to  their  laurels  if 
bey  are  to  hold  the  lead  in  Jovian  work  on  the  Pacific  Coast. 

The  Jovians  of  Los  Angeles  have  recently  organized  with 
the  following  committee: 

Jupiter.  H.  V.  Carter,  858;  Neptune.  W.  R.  Greene,  990; 
Pluto.  A.  W.  Mallard.  1304;  Vulcan.  A.  L.  Havens.  1630;  Mer- 
cury, William  G.  Stearns,  1633;  Hercules.  C.  G.  Pyle,  1308; 
Mars.  H.  Conger  Bowers,  1305;  Apollo.  C.  H.  Carter,  1625; 
Avrenim,  N.  \Y.  Graham.  1629. 

The  first  Rejuvenation  under  authority  of  the  new  com- 
mittee took  place  at  the  Hollenbeck  Hotel.  Los  Angeles,  on 
the  night  of  February  27rh.  and  was  a  complete  success  from 
every  standpoint. 

The  following  new  members  were  rejuvenated  and  ele- 
vated to  the  upper  level: 

Ralph  Bissell  Clapp.  Calvin  F.  Baker,  Charles  H.  Coulter, 
Oscar  Ernest  Thomas  Jr..  George  Arthur  Crooke,  Will  Carleton 
('affray,  Edward  Warren  Currier.  Roland  Harry  Monahan. 
Charles  Francis  Hartung. 

Following  the  rejuvenation  the  newly  initiated  members 
were  entertained  at  a  dinner,  which  is  fully  described  in  the 
following  menu: 


10,000  Test  Menu 

( 'ocktailn 

■  ■<  yclopn  "   Style 

"B.  1  ;i  een"  Sea  Turl  le 

i  Hives  Celery  Radishes 

/.'.  ixling 

'  'n   hi     I  'ith-nn  '  '     ■ 

c  'atalina  Sand   I  >.i  bs     a    la   Fish" 

Dinkey    Pickles 

Potatoes    Pa  ri  sien  ne 

Lamb    Chops    "Apollo" 

Green    Peas 

Jovian    Punch 

Zin/andel 
"For  all  Foulkex" 

Roast      Si|llali 

liken     "Stuffed    a    la    Ballard" 

Browned  Sweet   Pota  toi  - 

Giblet     Sauce 

Crab  en  Mayonnaise 

I'    le-d"    Strawberries 

a    la    Carte 

\  ssi  >i  id   <  'a  kes 

"1  Iraham"   W.i  fei  s 

Sierra    Cheese 

Cafe  Noir 

JOVIAN    REJUVENATION 

LOS   ANGELES     CAL 

FEB.  27.  1909 


The  menu  itself  was  unique,  being  printed  upon  a  strip 
of  armature  cloth  and  enclosed  in  what  was  apparently  a 
miniature  dry  battery  cell. 

All  of  the  arrangements  were  carefully  worked  out  and 
executed,  and  the  success  -with  which  the  rejuvenation  was 
handled  reflects  great  credit  upon  the  committee. 
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■■    Call    Maehanlam.     William    E     Z 

forth,   Hi" 
ii    rolling   mean 

from    full 

notor, 

foi    ii .    mo'oi .  mean     octlnR  lo  withdraw    the 


lioldln  in  i'     »  "M  the  motor,  and  mechan 

i    ■, he  holdln  nl   ita  reh 

Mi.'  loi       '"I  mechanism  being  held 

unl  ni.  nil"  i .  bul  ;i(i;i|ii.'.l  to  bi  ed  bj  a  partial 

i,,,,, ,  ,,,,  i .i   ,,:    ■  ■  membei      bua  permitl Ing  the  motor 

,,  nclunte  the  con  I  rolling   mi  nil     and  mo\  e  II   oul  ot  thi 
of  i  he  Hlgnnl  menibi  i 

i       Multiplex   Telephony.      Marlua  C     V    Latour,    P 
General   Elei  trie  ( "ompany.     In  a  b; 
i   Uno  conducto  for  Impressing  oi 


<rJ 

- 

M«f 

1 

y* 

▼ 

current    pulsations  of  one  polarity   which  sue 

ceed  each  other  al  regular  Intervals,  means  for  superimposing 

:i   pulsations.  Buctuatioi  iponding  in  fre 

ignltude  (o  \  oice  vlbrat  ms  for  utilizing 

uce  sound  and  Independent  means  for 

transit  current    wai  polarity   to  said  line 

conductor, 

Telephone-Cord  Protector.  Edward  T.  Hums.  I'liila 

i  ti«-   conibinatii  telephone   jack    plug,   a 

nmluctor  cord  attached  to  the  jack,  and  a  sleeve  of 

■■   the  cord  at   a  point  where  the  latter 


I  witli  iis  internal  surface  in  trie 
ntractile  tendency  of  the 
iva  to  the  jack  to  assist  in  retaining  the  si 
in   pi 


0%0.      Rirging-Key.     Ki  jffalo.    X.    Y.      In    a 

■  combination  with 
itted   lubi 


provided    with   a    transverse   pin   having  project- 
in  the  tube,  and  a  sec- 
ond   pin    carried    by   said    plunger   having   rollers   adapted   to 
In  said  ' 

912,701.     Telephone  Attachment.      Arthur    W.    Lyda,    Pitts- 
Pa     and  Elmi  i     Lowellville,  Ohio.    A  tele- 
attachrai  main  member  embodying  an 
annulu  I  with  an  annular  inwardly  projecting 


/ 

r~\  - 

s 

t- 

*-]( 

: 

,  a  closure  member  hinged  to  'he  said  annulus  or  ring. 
-  irried  by  said  closure-member,  a  disinfectant  pad 
i  anied  by  the  closure  member,  and  means  common  to  the  dis- 
infectant  pad  ami  closure  plate  foi   securing  them  within  the 
i  losure  member 

913,563.  Method  and  Apparatus  for  Revivifying  Dry-Cell 
Batteries.  Horace  B.  Harney. .  Alexandria,  Va.  The  process 
ol  revivifying  a  dry  battery,  which  consists  in  removing  the 
wrapper  from  around  the  same  and  'lie  sealing  material  from 


i  lie  top  of  the  same,  cleaning  the  external  zinc  surface  and 
puncturing  it  with  a  number  of  holes,  placing  the  cell  thus  pre- 
pared within  a  receptacle  of  imperviously  coated  absorbent 
material  impregnated  with  an  electrolyte,  and  pouring  water 
into  the  top  of  the  cell. 
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A     NOVEL     VACUUM     CLEANER. 

Of  the  man}  devices  recentlj  perfected  for  vacuum 
cleaning,  one  of  the  simples!  and  mosi  effective  Is  shown  in 
the  accompanying  cut.  lis  advantages  include  cheapness  in 
first  cost,  in  operation  and  in  maintenance,  as  well  as  ex 
cellenl  work,  and  sanitarj  Dirt  removal  in  this  ma 
chine,  there  is  nothing  lefl  after  cleaning  a  building  to  dump 
in  a  sewer.  The  machine  consumes  it  all  and  consequently 
is  ready  to  move  next  door  or  anywhere  and  commence  opera- 
tions immediately. 

The  machine  consists  essentiallj  of  a  Mash  boiler  which 
supplies  steam  to  an  ejector  so  placed  as  to  create  a  suction 
through    a    pipe    connected    with    the    usual    form    of    suction 


Fig.  2. 
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the    Hue   iii    the   building,    where   the   escaping   gases   will   be 
discharged.    When  opera  ed  on  the  street,  the  escaping  gases 

are  discharged  Into  the  atmosphere  and  wl rvi  i   germs,  dust 

or  othei   material  it  maj  gather  up  i  s  totallj  consumed  before 
reaching    the    air. 


RELAY    TROUBLE. 
The  ordinary    di    Ign  of  relaj    has  been  the  cause  of  con 
rable  trouble   in   common    batterj    exchange    Installations 
ami    in mti   of  the  difficulty   has   been   due   to   poor  terminal 

facilities. 

The    most    common    terminal    is   similar    to   that    shown    iii 
Fig.    I,      It    consists  of  a   small   brass   rod   with   one   end   drilled 

for  the  Insertion  ol  the  connecting  wire.     From  the'  time 
terminal  is  tinned  in  the  factory  until  the  outside  wiring  is 
red   in   place,  this  type  is  a  continual  source  of  trouble 

and  expense. 

In  doing  the  tinning  operation  on  the  tubular  terminal,  the 
acid  refuses  to  enter  the  opening  on  account  of  the  pre 
of  enclosed  air.    Thus  ii  is  impossible  for  the  tinning  solder 
to  coat   the  inside.     The  application  of  a  hot   iron  to  the  ou 
side    of    the    terminal    in    soldering    the    connecting    wires   ex 
pands  the  confined  air  and  tends  to  force  oul   the  solder,  so 

thai  tl Ij   portion  winch  becomes  thoroughly  fastened  is  al 

"a"  in  Fig    i.     Unfortunately,  this  small  amounl   of  solder  is 
sufficient    to  hold   the  wires  in   place  until  after  the  circuits 
sti  d.       Then  ii  is  liable  to  give  away  and  make  a  loose 
joint,   which   is  ex  remelj    hard  to  locate 

Fig.  2  shows  the  Dean  relay  terminal,  which  is  con 
s  ructed  from  beavj  sheel  brass,  punched  and  formed  into 
shape.     The  two  prongs  "c"  and  "d"  are  forced  through   per 
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nozzle  renovator.  The  dust  is  delivered  through  a  heat  in 
terchanger  where  it  is  totally  consumed  before  it  reaches  the 
top  of  the  stack.  This  machine,  which  is  the  invention  of  Mr. 
C.  Johnson.  121  Clement  street,  San  Francisco,  is  in  practical 
operation   to-day. 

Mounted  on  an  automobile,  it  takes  but  ten  minutes  to 
start.  It  has  no  difficulty  in  maintaining  a  15-inch  vacuum, 
which  is  more  than  sufficient  to  effectually  cleanse  carpets, 
furniture,  portieres,  curtains,  etc.  Its  simplicity  makes  it  an 
ideal  apparatus  for  installation  in  public  or  private  buildings, 
as  expert  attendance  is  not  necessary.  Its  low  cost  makes 
both  its  initial  installation  and  maintenance  much  less  than 
any  other  cleaner  yet  devised.  Numerous  tests  have  shown 
its  economy  and   durability. 

A  patent  has  been  applied  for  and  a  company  formed 
to  manufacture  these  machines.  This  machine  when  in- 
stalled in  a  public  or  private  building  will  be  connected  with 


forations  in  the  spool   lead  and  the  inside  ends  turned  over 
so  as  to  make  a  secure  fastening.     This  prevents  the  tet 
from    being    pulled    out,    or    forced    through    the    bead    so   as    to 
injure    the    winding,    something    which    is    possible    with    the 
ordinarj    <  y] f  terminal. 

The     inesl     valuable     Panne,     however,     is     the    design     of 

il ml   to   which    the  outside   wiring   is  attached       II    will   be 

noted  IK  in  tic  sketch  that  this  portion  of  the  terminal  is  not 
only  porfora'ed.  but  fluted.  There  is  no  difficult}  in  tinning 
ibis  type  of  terminal  in  the  factor}  and  a  thorough  job  of 
si  Idering  the  connecting  wire  can  be  don.-  with  one  movement 
of  a   hot    iron. 

Ii  is  net  necessary  to  hold  the  iron  in  contacl  a  consider 
able  lime  in  order  to  make  a  thorough  job  Thus,  the  com 
plete  terminal  is  noi  heated  to  such  a  point  as  to  unsolder  the 
connection  to  the  winding,  and  loosen  the  terminal  fastening 
in   the  spool  head. 
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TELEPHONE. 

anaconda.  .MONT— A  new  section  has  been  added  to 
the  Anaconda  company  switchboard. 

SHERMAN,  WASH.— The  line  of  the  Sherman  Telephone 
Company  is  to  I verhauled  this  year. 

KENT,  WASH. — A  fine  building  is  to  be  put  up  to  house 
the  Independent  Telephone  Company  here 

CHROME.  WASH—  D.  M.  Glasgow  is  president  of  the 
newly  organized  Southwest  Telephone  Company 

POCATELLO,    [DA.— Thaddeus    S.    Lane,    of    Butte,    has 

been  granted  a  telephone  franchise  for  this  city. 

SALEM,  ORE. — Extensive  improvements  arc  contemplated 
in  the  system  01  the  People's  Telephone  Company. 

DUFUR,  ORE. — A  30-year  franchise  for  a  telephone  sys- 
tem has  been  granted  to  .1    A    Stevens  and  W.  Brigham. 

SAN  FRANCISCO.  CAL  — The  Heme  Telephone  Company 
is  having  plans  drawn  for  the  erection  ol  two  more  sub- 
stations. 

MT.  VERNON,  WN  —  The  Farmers'  Mutual  Independent 
Telephone   Company   has    been    granted    a    franchise    bj    the 

County   Commissioners. 

KNOX.  WASH. — A  telephone  franchise  has  been  granted 
to  I.  Arnold  and  associates  for  a  local  telephone  which  may 
be  extended  to  Chehalis. 

DEER  LODGE,  MONT.— The  [ntermountain  Construction 
Company  has  placed  orders  for  a  complete  common  battery 
telephone  plant  for  this  place. 

BERKELF;Y,  CAL— A  400-ply  cable  is  to  be  laid  along 
Shattuck  avenue  from  Bancroft  way  to  Vine  street  and  a 
similar  one  from  Bancroft  way  sou'h  to  Derby  street,  by  the 
Pacific  States  T.  &  T.  Co. 

MEDFORD,  ORE.— The  people  will  vote  on  the  proposi 
lion  as  to  whether  a  franchise  shall  be  granted  to  the  Citizens' 
Telephone  Company,  to  be  submitted  on  March  19.  The  fran- 
chise for  the  same  company  in  Grants  Pass  was  vetoed  by  the 
Mayor,  but  will  be  up  again. 

SAN  BERNARDINO,  CAL.— The  Kellogg  Switchboard  & 
Supply  Company  has  closed  a  contract  with  the  San  Bernar- 
dino Valley  Telephone  &  Telegraph  Company  for  complete 
new  equipments  for  the  towns  of  Uplands  and  Ontario.  The 
common  battery  multiple  harmonic  system  will  be  installed, 
and  provisions  are  being  made  for  an  ultimate  equipment 
of  3,000  telephones. 


FINANCIAL. 
CHICO,  CAL.-  The   Pacific  'las  &  Electric  Company's  re- 
ceipts   for  the   pa  I    year  were  $13,590.80    for    fuel    gas.    and 
" 95  foi   electric  power. 

RENO,    NEV. — The   Reno   Traction   Company's   report    for 
he  year  ending  Ju   e    ,;'    1908,  shows  the  net  earnings  to  have 
been    $39,843.25,    and    th<     expenses    $27,272.15,    making    the 
net    profits  $12,571.10. 


ILLUMINATION. 
FULLERTON,  CAL— The  Anaheim  and  Orange  Gas  com- 
panies are  now  combined  and  a  central  plant   will   be  located 
in  Anaheim. 

PASADENA.    CAL.— Bonds    amounting    to    $150,000    have 
been    issued   by    the   City    Council    for   the    improvement    and 
nsion  of  the  municipal  electric  lighting  plant. 

PETALUMA,  CAL.— The  City  Trustees  have  set   the  ra'e 

is   during  the   coming  year  at    $1.25   per   1.000   feet    and 

ue  for  electricity  at  12  cents  per  kilowatt.     The  minimum 

rate  for  gas  is  to  be  75  cents,  while  that  on  electricity  will  lie 

$1.      The    Pacific   Gas   &    Electric   Company    has   opposed    the 

stating    that    it    cannot    make    a       legal    interest    on    its 

in\  estment. 


INCORPORATIONS. 
SAN  l  I  IS  OBI  iPO,  CAL-  The  Adelaide  Rural  Telephone 

Company  has  been  incorporated  here  by  Otto  Wyss,  A.  A.  Du- 
t .  \\  .  I    La  .  is  and  cthei 

B  VKERSFIELD,  CAL.— The  Wrenn  oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $100,000  by  .1.  B. 
Wrenn,  E.  W.  King  and  John  Robertson. 

FRESNO,  CAL— The  Diablo  oil  Company  has  been  in- 
corporated here  with  a  capital  stock  of  $250. (MM)  by  L.  W. 
Klein,  O.  F.  Lundelius  and  W.  H.  Harris. 

BAKERSFIELD,  CAL  —The  California  King  Oil  Company 
has   been   incorporated   here   with   a   capital  stock  of  $150,000 
II     B    Guthrey,  A.  G.  Nichols  and  .L  R.  Riggins. 

BAKERSFIELD,  CAL.— The  Manhattan  Midway  Oil  Com- 
pany has  been  Incorporated  here  wi'li  a  capita]  stock  of  $75,000 
bj   S.  10.  Vermilyea,  E.  E.  Edmunds  and  T.  O.  Turner. 

SAN    FRANCISCO.    CAL— The    Mays    Oil    Company    has 

I n   incorporated   here  with  a  capital   stock  of  $500,000   by 

Thomas  Wilkes.  .1.    W     Mays,   II.    Layer.   T.    M.   Reid   and   C.   P. 

Kern 

COALINGA,  CAL.— The  Silver  Top  Oil  Company  has  been 
incorporated  here  with  a  capital  sock  of  $75,000  by  W.  R. 
Guiberson,  Z    L.   Phelps,  Jacob  Zwang,  C.   R.  Cutten  and   R 

Cook. 

LOS  ANGELES,  CAL— The  Alvarado  Oil  Company  has 
been  incorporated  here  with  a  capital  sock  of  $300,000  by  C 
L  Bollard.  .1.  V.  and  I..  H.  .Mitchell.  A.  M.  F.  and  V.  C.  Mc- 
Cullough. 

RIVERSIDE.  CAL— The  Church  Water  Company  has  been 
incorporated  here  with  a  capital  stock  of  $30,000  by  Bertha 
C.  and  A.  W.  Church.  J.  T.  Jams,  T.  D.  Hewitt  and  S.  .1. 
Castleman. 

LOS  ANGELES,  CAL.— The  Scarab  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $100,000  by  M.  H. 
Whittier.  M.  .1.  Council.  .1.  M.  Kellerman,  W.  W.  Woods  and 
R.  B.  Hardacre 

FRESNO,  CAL.— The  Madera  Oil  Mining  Company  has 
been  incorporated  here  with  a  capital  stock  of  $500,000  by 
R.  Roberts,  W.  B.  Thurman,  E.  M.  McCardle,  W.  C.  Maze 
and  .1.  G.  Roberts. 

FRESNO,  CAL.— The  Valley  Oil  Company  has  been  in- 
corporated here  with  a  capital  stock  of  $3,500  by  W.  H.  Wors- 
wick  Jr..  H.  S.  Needham,  Fred  Huntzicker,  F.  M.  Pool,  Jacob 
Richter  and  others. 

SAN  FRANCISCO,  CAL.— The  Kern  River  Drillers  Oil 
Company  has  been  incorporated  here  with  a  capital  stock  of 
$1,000,000  by  J.  Reynolds.  J.  M.  Kent.  William  Sims.  L.  R. 
Young  and  M.  A.  Kenny. 

VISALIA,  CAL.— The  Tulare  Home  Telephone  &  Tele- 
graph Company  has  been  incorporated  here  wi'h  a  capital 
stock  of  $25.0110  by  E.  W.  Rice.  G.  C.  Harris.  B.  W.  Chenowth, 
Scott  Hendricks  and  T.  J.  Franklin. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  i»  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer — who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 

Benjamin   Electric   Mfg.  Co. 

Bryant  Electric  Co. 

Dale  Co. 

General   Electric  Co. 

Hubbell,  Harvey. 

Marshall   Elec.  Co. 

Pass  &  Seymour. 

Perkins  Elec.  Switch   Mfg.  C«t. 

ALARMS 

BURGLAR   ALARMS 

Edwards  &  Co. 
Electric   Goods   Mfg.  Co. 
Partrick, Carter  &  Wllklns  Co. 
Stanley   &    Patterson,    Inc. 
Western   Electric  Co. 

FIRE   ALARMS 

Edwards  &   Co. 
Western    Electric   Co. 

WATER   ALARMS 

Partrick, Carter  4  Wiiklns  Co. 

ANCHORS 

Johns-Manville    Co.,     H.     W., 

"J.   W." 
Klerulff,     B.     F.     Jr.     &     Co., 

"Hubbard." 
Klein  *    Sc  s.     lathlas. 

ANNUNCIATORS 

Edwards  &    Co. 

Elec.  Goods  Mfg.  Co.,  "Ross." 

"Rivol."    "Perfect,"    "Nox- 

all." 
Partrick,     Carter    &     Wiiklns 

Co.,   "King." 
Standard   Elec.  Wks,  "C.&S." 
Stanley   &   Patterson,    Inc. 
Western   Electric  Co. 


ARMS 


CROSS  ARMS 

Klerulff  B.   F.,  Jr.  &  Co. 
California    Pole   &    Piling    Co. 
Walworth  &  Neville  Mfg.  Co. 
Western    Electric   Co.,   "'Wal- 
worth &  Neville." 

MAST    ARMS 
Elec.  Appliance  Co.,  "Cutter" 
Ft.  Wayne   Electric  Works. 
Klerulff,     B.     F.,    Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co.,  "Fletcher" 

TELEPHONE   TRANS- 
MITTER   ARMS 

Dean   Electric  Co. 

Elec.   Appliance   Co.,   "EJaco." 

Klerulff,     B.     F.,    Jr.     4     Co., 

"Sterling." 
Sterling    Elec.   Co. 
Western   Elec.  Co. 


"THORDARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a  bell,  buzzer,  annunciator  or 
burglar  alarm   refuse  to   work    because  of   an  exhausted   battery. 

This  can  all  be  eliminated  by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  prac'ically  no  expense. 

Hotels,  office  buildings  and  residences  are  adopting  them. 


STOCK   CARRIED   BY 


PACIFIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK  YOUR   DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


We  ere  the  Oldest  end  Largest  Manufacturers  ol  Cross  Arms 
in  the  World. 


Washington  Mills   Davoted   to    Fir    Cross   Anas    Manufacture 
Carry  Large  Stocks 

WALWORTH    &    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,    ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


MATERIAL     FOR 

Pole  LineConstruction 

Foundry,  Machine  and  Wood  Shop  Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY    2191 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION   GUARANTEED 

AGENTS     FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant  Auxiliaries 


461  Market  Street 

Sdn  francisco 


Central  Bldg. 

Los  Angeles 


TYPE  "C"  PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  (or  Blowers.  Pumps  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 

SAN  FRANCISCO  NEW  YORK  CITY 


THE 


"fr 


SURFACE 
SWITCH.. 


The  only  dust  and 
moisture  proof 
indicating  switch  on 
the  market 


The  Arrow  Electric  Co. 

HARTFORD, CONN. 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 


1  1     Broadway 


New  York 


"George  Cutter's  Double  Two" 
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American  Circular  Loom  Co.      I  I 
Boston,    15    Milk. 
San   Francisco.  770  Fol- 

S.llll. 

Seattle,    Lowman    B 

American  Electrical  Works —    5 
Phillips, lal<-,   R.   I. 
San    Francisco.   Crocker 
Bldg. 

Los    A  n  poles.     Security 
Bldg 

Seattle.  Alaska  Bldg. 
Portland,  Couch  Bldg. 

American  Transformer  Co 

Newark,  N.  J. 

Arrow  Electric  Co.  7 

Hartford.  Conn. 

Aylsworth  Agencies  Co..        _    3 
San  Francisco,  165  Sec- 
ond St. 

B 

Belden  Manufacturing  Co.  i 

Chicago,     r.'i    Michigan 

St. 

Benicia  Iron  Works'  .__.  9 

San    Francisco,    Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Co 

ago,  40  W.  Jackson 

San  Francisco,  151  New 
Montgomery. 

Blake  Signal  and  Mfg.  Co 5 

Boston.  246  Summer. 

Bonestell  &  Co 9 

San  Francisco.  IIS  First. 

Bossert  Elec.  Construction  Co.  - 
Utica,  N.  T. 

San   Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The I 

New    York.    V.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San    Francisco,    44    Sec- 
ond  St. 

Bryan-Marsh  Co.  3 

Oakland,   Cal..   12th  and 
Clay. 

Bryant  Electric  Co. 

Bridgeport.   Conn. 
San  Francisco,  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co 10 

Sin  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.     3 
San    Francisco,    25  Cali- 
fornia. 

Chase  Shawmut  Co. II 

Newl  uryport,  Mass. 

770   Fol- 
Si  .in. 
Seattle,    Lowman    B 

Chicago  Fuse  Wire  &  Mfg.  Co. . 
So.    Clin- 
ton  St. 

Cole  Co..   John  R.  II 

i.'isco,  770  Fol- 

Lowman 
Columbia  Inc.  Lamp   Co.  15 

Mm. 

Continental  Nat. GasAlcohol  Co.  3 

W.    Va. 
Cutter  Company,  The  . 
'  tdelphia.    Pa. 

770  Fol- 

Si  a  1 1  le     Lowman     I 


D 

Dale  Company,  The  9 

New   York,  352  W.   13th. 
San    Frarii  .      Fol- 

Seattle     Lowman    Bldg. 
Dean  Electric  Co.  2  3 

Elyria,   '  >hio. 
s.-i  a  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 

cago,  Postal   Bldg. 

San    Francisco,    301 

Front. 

I. us  Angeles,   355   E.    2d. 

Duncan  Elec.  Mfg.  Co.  _    7 

Lafayette.   Indiana. 

Frai         :o,    61    Sec- 

D.  &  W.   Fuse  Co. 
Providence.  11.  1. 


Edwards  or  Co.,  _.  .3 

New     York.     140th     and 
Exterior   Sts. 

Electric  Appliance  Co.  I 

San   Francisco,  730  Mis- 
Electric  Goods   Mfg.  Co.__ 
ton,  Mass. 
San   Francisco,   165 
ond  St. 

Electric  Storage  Battery  Co.  5 

Philadelphia. 
San    Francisco,   Crocker 
Bldg. 


Fobes  Supply  Co.  . 

Seattle,    1  106    First   ave. 
Portlan  I,     94     7th     st. 

Fort  Wayne  Elec.  Works        .24 
Fort   Wayne,   Ind. 

60  1    Mis- 
sion. 


General  Electric    Co 22 

Schenectady,  N.   Y. 

San      Francisco,      Union 

Trust   Bl  Ig 

I.. is    A  n  g  e  1  e  s,    Delta 

Bldg. 

Seattle,   Colman    Bldg. 

Portland,     W  o  r  e  e  ster 

Bldg 

Grant  Flaming  Arc  Lamp  Co. 
san  Francisco,  560  Pa- 
cific   BUs 


H 


Habirshaw  Wire  Co 

New  York.  255  Broad- 
way. 

Heald's  School  of  Eng'ing      ..15 
San    Francisco,   425  Mc- 
Allister. 

Henshaw,  Bulkley  &  Co 

San  Francisco,  -l  9  Spear. 
'  .akland,  5th  &  Franklin. 
i ...      Angeles,   262  S.  Los 

Holophane  Company,   The 
New    York.    227    Fulton. 
San  Francisco.  151  New 
Mo  n  t  go  m  er  y. 

Hubbell,  Harvey,   Inc.  _  _      15 

I  '-i  idgepi  irt,  r'onn, 

San    Francisco,  770  Fol- 

som. 

Seattle.    Lowman    BUlg. 

Hunt,  Mirk  &  Co._  .6 

Cisco    141    Sec- 

I  St. 


Indiana  Rubber  &  Ins.  Wire  Co.  .  I 
Jonesboro.  Indian  i. 


J 

Johns-Manville  Co.,   1 1.   W. 
New   "i  ork,    100  William. 

San     Fra  m  isi  ...     1  59    Now 

Montgomery. 

Los  Angeles,  203   E.  5th. 

S.  attle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co.  10 
.  'hi, 
San   Fra  ncisco.  88  First. 

K.erulff,  B.  F.  Jr.  o*  Co 

I. os  Angeels,  i  20  s.  Los 
Ange 

San    I  i  and  I  New 

Moni  gonn 

Seattle,    106    Central 
- 

Klein,  Mathias  &   S  2 

Chicago,     95     W.     Van 

L 

Locke   Insulator   Mfg.  Co.    . 
v.  itor,  N.   Y. 
S  i  i     Francisco,   Monad- 
nock   Bldg. 

•         Pacific 
Electrical    B 
Seattle.   Colman    Bldg. 

M 

Marshall   Electric  (  i 
Hj  le    Park.    Mass. 

Moore,  C.  C.  &  Co.,   Inc.  I  i 

San  Francisco,  99  First. 
Los  A  n  g  e  1  e  s,  Trust 
Bl  Ig. 

Seattle,    Mutual    Lifi 
Bldg. 
Portland.    Wells    Fargo 

N 

New  York  Insl'td  Wire  Co. 
New    York.    114    Liberty. 
San   Francisco,    770  Fol- 

s.iln. 

tie,    in    Occidental. 

o 

Ohio  Brass  Co.  .  . 
Mansfield,   Ohio 

Franciseo,    Monad- 
nock    Bldg. 

Los   Angeles,   Pac.    Elec. 
trie    Bldg. 
S.  attle.    Colman    Bldg. 

Okonite  Co 1 

New  York.  253  Broad- 
way. 

Otis  &  Squires 

San  Francisco,  115  New 
Montgomery. 

P 

Pacific  Elec.   Heating  Co. 
Ontario.  Cal. 

Pacific  Electrical  Works         7    15 
Los  Angeles.  326  S.  Los 
Angeles. 

Pacific  Meter  Co.   .  I 

San  Francisco,  301  Santa 
Manna    Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San     Fra . 
Bldg. 

Paiste  Co..  H.  T.  9 

Philadelhia,  I 

ParafnnePaint  Co.  _  _       3 

San  F  ran  Cisco,  Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 
Philadelphia,     22d     and 

Wood. 


Pass  &  Seymour,  Inc.  .  . 

SoI\  ay,   N.    V. 
Pelton  Water  Wheel  Co..  The  7 

San       Francisco,       1095 
tdnock     Bl 

Perkins  Elec.Sw'h  Mfg.Co..  1  he 
In  idg  eport .    Co 
Sa  ii    Francisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co.  1 

Pawtucket,  R.  1. 
Pierson,   Roeding  ot  Co..  4 

San    Francisco,    Monad 

nock  Bldg. 

Los  Angeles,  Pac.   Elec- 
Bldg. 

Sea  t 1  le,  <  lolman  Bldg. 

R 

Reisinger,   Hugo  7 

New     fork,     i  i     Broad- 

Robb-Mumford  Boiler  Co. 
s  ii  u  t  h       Framlngham, 

M  ass. 

San     Francisco.    60    Xa- 

i.  m 

Roebling's.  John  A.  Sons  (  o.      9 
Sa  n   Francisco,  62  I   Fol 
sum. 

Los    Angeles,    Market   & 
A  lameda. 

Portland    91    First. 
Seattle    ! 1st   Av.   So. 


Safety  Ins'l't'd  Wire&  Cable  Co.  3 
B       '  'ii  in'.  N.  .1. 
San  Francisco,  714  Bal- 
boa  B 

Schaw-Batcher  Co.  Pipe  Wks 
S  tcramento,  Cal:,  211  J. 
Sa  n  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D.  .24 

ton,   131   State. 

Simplex  Elect'l  Co..  The 

Bo     on,   1  10  state. 

Si  ii    Fi  aip    -   ■    Crocket 

Bldg. 

Los     Angeles,     Security 

Bldg. 

s.  it  tie,   Ala  - 1 

Port  '       .<li    Bldg. 

Simplex  Electric  Heating  Co. .      5 
» 'a  nilii  i  Ige,     Mass. 
San    Francisco    Cn icker 
Bldg. 

Los     Angi  h  s.     Security 
LI  lg. 
Seal  Hi       ^  laska     Bl  lg. 


Southern  Engineer 


Southern  Pacific  Co.  _.  __24 

San    Francisco,   Flood 

Sprague  Electric  Co. 

N<  w   York  City.  52 

West    34th    St. 

San        lii     clSi  "         Atlas 

Seattle,    Colman   Bldg. 

Standard  Elect'l  Works. .  2 

San   Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co. . . 

San    Francisco,    60    Na- 

tonia    St. 

Standard  Und.  Cable  Co.  1 

Francisco,    Slireve 
Bldg. 

Los    Angeles,    Union 
Trust  Bldg 
Seattle    Office,    Lowman 

Stanley  &   Patterson,  Inc.  1  I 

New    York,    23    Murray 
St. 

Sa  n   Fra ncisco,   ,  .  0  Fol- 
som. 

Star  Porcelain  Co.    —  _   9 

Trenton,  N.   J. 


Sterling  Electric  Company 2 

San   Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company.  9 

Sa  n       Francisco,       1  1  8 
First. 

Sunbeam  Inc.  Lamp  Co 

'   ii  icago,  359  S.  Clinton. 


Technical  Book  Shop       13 

San   Francisco,  604  M  is 

9  I '  '  1 1 . 

Teddy's  Laboratory  Co. 3; 

Wheeling,  W.  Va. 

Tel.  &  Elec.  Equip.  Co. 5: 

San    Francisco,   Crocker 

Bldg. 

Los     Angeles,     Security 

Bldg. 

Seattle,   Alaska   Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 

New    Yor'k,    227    Fulton. 
East  Liverpool,   Ohio. 

Thorpe  ot  Son,  J.  T. 

Sa  n   Fra  ncisco,  525  A  st. 

Tracy  Engineering  Co.      7 

San   Francisco,  46  1  Mar- 
ket. 
Los   Angeles,   Cent  ral 

r.M_- 


Vulcan  Elec.  Heating  Co 4 

Chicago,  74  West  Jack- 
son. 

Vulcan   Iron   Works      I 

San   Francisco,  604  Mis- 
sion. 

w 

Walworth  &   Neville  Mfg.  Co.  7 
Chicago,    Heyworth 

I .    I  g 

Waters  &  Co.,  R.  J. 

San    Francisco,  717  Mar- 
ket    St. 

Watson,  Sidney 5 

San    Francisco,   ISO  Jes- 
sie st. 

Welsbach  Company .-  4 

San    Francisco,   351   Mc- 
Allister. 

Western  Electric  Company 15 

San  Francisco.  680  Fol- 

som. 

Los  Angeles,  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co... 
Pittsburg.   Pa. 
San  Francisco.  165  See- 
on  1. 

Los   Angeles,   -".27   South 
Main. 

Seattle,    314    Central 
Bldg. 

Portland,    Couch    Bldg. 
Spokane,   424    1st    Av. 

Westinghouse  Machine  Co.         6 
Pittsburg,   Pa. 
San  Francisco.   141  Sec-      ' 
ond. 

Weston  Elect'l.  Inst'm't.  Co.     24 
Waverlv  Park.  N.  J. 
New  York.  74  Coi  tlandt. 
San    Francisco.   418  Eu- 
genia Av. 

Wilbur,  G.  A ' 

San    Francisco,    61    Sec- 
ond St. 
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ASBESTOS 


Johns-Manvllle   Co.,    H.    W. 

BATTERIES 

DRY    BATTERIES 

Dean   Electric  Co, 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Columbia."    "King." 

Sterling  Elec.  Co.,  "Bear." 
"Sequoia." 

Stanley  &  Patterson,  Inc., 
"Exeter."    "Matchless." 

Western  Electric  Co.,  "Blue 
Bell."   "Liberty." 

DRY  BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 
"Patterson." 

MEDICAL   BATTERIES 
Partrick, Carter  &  Wllkins  Co. 
Stanley     &     Patterson,     Inc., 

"Electro-tonic,"    "Vetter." 

OPEN  AND  CLOSED  CIR- 
CUIT WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son."  "Noswas." 

Partrick, Carter  <£.  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Gold    Medal."    "Faraday" 

Western    Electric   Co. 

STORAGE     BATTERIES 
Elec.   Storage    Battery   Co. 
Westghse   Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Fdwards  &.  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"    "Tyrolean." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc.. 
"Faraday."  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  <£.   Co. 
Electric   Goods    Mfg.    Co. 
Marshall   Elec.  Co. 
Partrick. Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 

Elec.   Appliance   Co.,    "Eaco." 
Electric  Goods   Mfg.  Co. 
Klerulff,     B.     F.,    Jr.     &     Co.. 

"Sterling." 
Kellogg  Sw'b'd  &  Supply  Co. 
Standard  Elec.  Wks..  r'C  &  S" 
Western   Electric  Co.    , 


BOILERS 

Henshaw-Bulkley  &  Co. 

Keystone  Boiler  Wks.,  "Par- 
ker." 

Moore  &  Co.,  Chas.  C,  "B.  & 
W." 

Standard  Electrical  Works, 
"Robb-Mumforcl." 

Tracy  Engineering  Company. 
Edge  Moor." 

BOOKS 

Technical    Book   Shop. 

BOXES 

WALL   BOXES 
Benjamin   Elec.   Mfg.  Co. 
Bossert    Electric    Const.    Co.. 

"Bossert." 
Chase-Shawmut  Co.,  "Knock- 
out." 
Chicago    Fuse    Wire    <&.    Mfg. 

Co.,   "Union." 
Cole  Co.,  John   R.,  "Bossert." 
Cutter  Co.,  The,   "Munit." 
Elec.  Appliance  Co.,  "T  &  B" 
General   Electric  Co. 
Harvard   Elec.   Co. 
Holablrd-Reynolds   Elec.   Co. 
Marshall   Electric  Co. 
Sprague    Electric    Co.,    "Uni- 
versal." 
Standard  Elect'l   Wks  .  "M  & 

M.- 
Stanley    4     Patterson,     Inc., 
"Simplex." 


Your  Switch  Love 

does  not  have  to  be  interfered  with  to  make  up  a  Panel  Cut-Out 

for    a    Rotary    Switch. 
/MiHr  jL      iv***Sv  These       new      Paiste 

/ m^Jm  *^Ml'' ^HW1»3^^*,^*~-  ^  lit  Outs  t,1^r  '''"  nev> 

'■  ^  V      I"     t**  r~~~}   type  Single    or  Double 

£*    <  4^fe  *^**LJ  P°'e  Switches  of  ALL 

*f  manufacturers.  1  hey 
are  Paiste,  of  course; 
just  another  of  these 
specialties  that  make 
us  "the  leading  special- 
ty manufacturers." 
"Paistery"  (monthly)  keeps  you  informed  as  to  all  new  things. 
Do  you  get  your  copy?      Let  us  know.  2 

H.  T.  PAISTE  CO.,  Philadelphia,  Pa. 


Catalog  No.    5191 


New  York 


Boston 


Chicago 


'The    Paint  That  Won't  Come  Off 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office  :     1 18-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


tVan/ed  and  For  Sale 


Tin  rate  Jot  adrt  rt  <#i  mt  n'x  in  this  coTttmn  in  $1  00  per  insi 
words  or  less;  additional   words  2  cents  each,  payable  in  a/I  rand      !■'■    ■ 

■  ;■/  copy  should  rea*  h  this  cr  than  Monday  noon  for  the 

in  si  mccet  ■> ■  no  issiu  . 

R(  plies  may  Ex  sent  in  cari  of  the  Journal  of  Electricity  Power  ind  Gas 
SOU  -1/  ■  ■■  in  Fi  ancisco. 


U7  wikij  c.i.'k  numbers  <>r  the  Journal  <>f  Elec- 
**  trlcHy,  Power  antl  <.:i-.  We  have  numerous  calls 
■  I  back  numbers,  which  we  are  unable  to  fill,  an  l 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  Iis1  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing   to   pay. 

J  *Mir  UH  I    ol     llcclru  il>,    Power    and    l.;is. 
GO  t    Mission    Street,    San     FYanci   co 


A  GENTS    WANTED    on    .1    guaranteed    weekly 
*■*  to    represent    our    two    publications.    "Southern    En- 
gineer"   and    "Southern    Machinery";    liberal    terms    for 
1  \  <l  usive    servici  s;    -  .  -  ^     sellers;    everj     engineei 
every    machinist     is    interested.     Write    at     once.      For 
further   informaTion,    aldress    W.    Ii.    SMITH    PUB     1   0 
Sub.  Dept..  Atlanta.  <;.  orgia. 

~ult  \  \TED-  Men  coming  in  direct  touch  with  Steam, 
*"  Electrical  Superintei-ding  Engineers  and  Shop 
Foremen,  A  proposition  that  can  be  handled  by  ener- 
getic persons   to   g 1   advantage.      Libera]   commission 

an!    permanent    work.      CHAS.    L.    TURNER,    901 
!  Eldg-.,   -mm    Kt  .1  ncis   0,  Cal. 

DOSITIOPd  WANTED  by  an  experienced  electrician 
*  with  seine  business  ability.  First-class  references 
on  this  Const.  Will  accept  low  salary  if  oppor- 
tunity for  advancement  Address  Box  102,  Journal  of 
Electricity. 


port  SAM]  at  bargain  prices:  Two  6-wide,  9-high,  IS 
*  ft.  Uahcook  <v-  \\  ili-  v  wrought  iron  front  boilers  in 
first-class  coi  For  particulars,  see  B.  W.  RICE, 

1419  Metropolis    Bank    Bail  ling.  San   Francisco. 

SITUATION  WANTED  By  electrical  engineer  with 
15  years'  experience  in  designing  and  estimating  J 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion sei  \  U  e  A  Ivertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress Box    101,  Journal  off  Electricity,  San    Francisco. 


$10.1.00  mow  \  it i>  to  the  party  who  will  successfully 
procure  an  electrical  engineer  of  wide  experience 
n  erecting  and  operating  electric  power  plants.  st< 
batteries,  etc.,  position  with  reputable  contracting  firm 
or  power  plant.  Inquire  Box  103,  Journal  of  Electricity, 
Power  and  Gas. 


\£T 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL    KNOWN   STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.    J. 


JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

DOUBLE 
GALVANIZED 
TELEPHONE 
WIRE 

LOOK   FOR   THE  ROEBLING   SEAL  ON   EVERY  BUNDLE 
SAN  rRANCISCO,  624  folsom  Street  PORTLAND,  9!  first  Street 

IOS  ANGELES,  Market  and  Alameda  St.  SEATTLE,  900  First  Ave.  South 


IE    KEY   TO  A  SUCCESSFUL 

TELEPHONE 
EXCHANGE 

The  "1900" 

Dry  Battery 

Indispensable  to  it! 

Inseparable  from  it! 

ELECTRIC  APPLIANCE  COMPANY 

San   Francisco, 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 
COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE  DALE  COMPANY,  i^v*b*  "Sty 


Because    it    is    the    Best 
It  is  the  Cheapesl 

w  RUBEROID  ROOFING 
~£/        BONESTELL  &  CO.,  Agents 


118  first  Street. 


San  francisco 


"George  Cutter's  Double  Two" 
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TELEPHONE  MEN 

When  in  SAN  FRANCISCO  call  at  our 
PACIFIC  COAST  BRANCH  OFFICE. 
We     carry      there     a      complete      line      of 

SWITCHBOARDS,    TELEPHONES 
AND  CONSTRUCTION  MATERIAL 


JOURNAL  OF  ELECTRICITY.  POWER  AND  GAS 

Jr.     &     Co. 


If  you  are  in  the  market,  consider  the  fact  that 
we  have  more  complete  exchanges  in  operation  on 
the  Pacific  Coast  than  all  other  independent  manu- 
facturers combined. 

We  also  have  twenty-five  Harmonic  Party  Line 
Plants  in  operation.  No  other  manufacturer  has 
more  than  three  or  four. 


Study   our    systems    in    operation. 
It  will  pay  you. 


PACIFIC  COAST  BRANCH  : 
First    and    Mission    Streets,   San  Francisco 


"George  Cutter's  Double  Two" 
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FEWER  RENEWALS  ON  "STANDARD" 

TUNGSTEN  LAMPS 

THERE  IS  A  REASON 

WRITE    FOR   OUR    NET   PRICES 
ALl.  SIZES  AND  VOLTAGES 
IMMEDIATE   DELIVERIES 

California  Incandescent  Lamp  Co. 

SAN    FRANCISCO 


Klerulff,     B. 

"National." 
National  Conduit  &  Cable  Co., 

"National." 
Okonlte  Co.,  "Okonite.' 


UNDERGROUND  CON- 
DUIT 
Johns-Manvllle    Co.,     H.     W., 
"J.-M 


Roeb'lVng^"s\>ns'co.',  John  A.,  !  Plerson,   Roedlng  &   Co.,   "Fi- 

"Tolma  "  bre. 

Safety  Ins.  Wire  &  Cable  Co.    Roeblings     Sons     Co.,     J.     A., 
Standard     Electrical     Works      ,A,"",t,H"lnIze.(?    £i}LerM,„    r„ 

"Simplex  "  Walworth  &   Neville   Mfg.  Co. 

Standard    Underground   Cable    Western   Electric :  Co.,  Agents 


Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western  Electric  Co.,  "Haw- 
thorne." 

PAPER  INSULATION 

Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      corp'n, 

he,   "Siemens." 
Reislnger,     Hugo,     "S'.ectra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter     Co.,     The,     "I-T-B," 

"Daliti    " 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Klerulff.     Jr.,     &     Co.,     B.     F. 

"1  tartman." 
Western    Elec.    Co.,    "I-T-E." 

"Dalite." 
Westghse   Elec.   &   Mfg.   Co. 

CLAMPS 

GROUND   CLAMPS 
Paiste    Co.,    H.    T..    "Perma- 

Effect  " 
Belden    Manufacturing   Co. 
Bossert   Electric  Const.   Co. 
Chase-Shawmut   Co., 

null." 
General    Electric   Co. 


BRACKETS 

CEILING     BRACKET   AND 

DESK   FIXTURES 
Stanley     &     Patterson,     Inc.. 
"Sunlight." 

DESK  TELEPHONE 
BRACKETS 

Stanley     &     Patterson,     Inc., 

"Imperial." 
Sterling     Elec.     Co.     "Equi- 

Western   Electric  Co 

IRON    POLE    BRACKETS 

Benicla    Iron   Works. 

Elec.  Appliance  Co.,  "Cutter." 

Kierulff,     B.     F.,    Jr.    &     Co., 

"Cutler." 
Plerson,   Roeding  &  Co. 
Western    Elec.   Co,  "Fletcher" 


BURNERS 


ELECTR1CGAS  LIGHTING 
BURNERS 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance " 

Edwards  <£.  Co. 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 


CLEATS 

FIBRE   CLEATS 
Blake  Signal  <£.   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric  Co. 

COILS 

ARMATURE     AND     FIELD 

COILS 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Helta- 

beston." 
Westghse   Elec.   <&.   Mfg.   Co. 

INDUCTION    COILS 

Electric  Goods   Mfg.  Co. 
Partrick, Carter  &  Wllkins  Co 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 

Dearborn     Drug    &    Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 
American   Circular  Loom   Co., 

"Circular   Loom." 
Cole    Co..    John    R.,    "Circular 

Loom.*' 
Spraque    Electric  Co.,  "Green- 
field ■' 


Walworth    &    Neville    Mfg. 
Co. 

CONNECTORS 

CABLE    CONNECTORS 

Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &     Mfg 

Co. 
Harvard   Elec.   Co. 
Kierulff,  B.  F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL  CORD 

American  Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Klerulff,     B.     F.     Jr.     &     Co., 

"National." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.   Cable  Co. 
Roebllng    Sons    Co.,    John    A. 
Simplex    Elec.    Co. 
Western    Electric   Co. 

LAMP  CORD 

American  Electrical  Works. 

Belden    Mfg.   Co. 

Elec.    Appliance    Co.,    "Para- 

nlte  " 
General    Electric   Co. 
Okonite   Co.,   The.    "Okonite." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons   Co.,    John    A. 
Safety   Ins.   Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Std.    Elec.   Wks.,    "Simplex." 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 

Belden    Manufacturing   Co. 

Dean   Electric   Co. 

Kellogq   Sw'b'd   &   Supply  Co 

Klerulff,  B.  F.,  Jr.  &  Co. 
"National." 

Pierson,  Roeding  &  Co.,  Agts. 
Elec.  Cable  Co. 

Safety   Ins.   Wire  &.  Cable  Co. 

Simplex   Elec.  Co. 

Standard  Elec.   Works,  "Sim- 
plex- " 

Western    Elec.    Co..   "Victor" 

CROSS  ARM  BRACES 

Benlcia    Iron   Works. 
Kierulff.   B.   F..  Jr.  4  Co. 

WOOD    KNOBS 

Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co.( 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell.    Harvey,    "Hubbell.' 


CABLES 


SUBMARINE    AND    LEAD- 
COVERED 

American  Electrical  Works. 
Belden    Manufacturing   Co. 
Electric  Appliance  Co.,  "Par- 

anite." 
General    Electric  Co. 
Habirshaw    Wire    Co.,    "Hab- 

irshaw." 


CUT-OUTS 

ARC   CUT-OUTS 
Bryant    Electric  Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Westghse   Elec.  &   Mfg.   Co. 

INCANDESCENT   CUT- 
OUTS 
Bryant   Electric  Co. 
D.  &  W.  Fuse  Co. 
General   Electric  Co. 
Marshall    Elec.   Co. 
Pass  &  Seymour. 
Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  D.  Sears. 

general  sales  agent. 
Westghse   Elec.  &   Mfg.   Co. 


RIGID  CONDUIT 
American   Circular  Loom   Co. 

"Electroduct." 
Elec.   Appliance  Co.,   "Galva- 

duct,"    "Loricated." 
Kierulff.     B.     F.,     Jr.     &     Co. 

"A  merican." 
Roeblings     Sons     Co..     J.     A.     Bryant   Electric  Co. 

"Navalite."  D.   &   W.    Fuse   Co. 

Cole   Co.,   John    R.,    "Electro-    General   Electric  Co. 

duct."  |  Pass  &  Seymour. 

Sprague     Electric    Co.,     "Iron  I  Perkins  Elec.  Switch  Mfg.  Co 

Armon  d  '  Westghse   Elec.   &   Mfg.   Co. 


TRANSFORMER     CUT- 
OUTS 


DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Allis-Chalmers  Co. ."Bullock." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard      Electrical     Works, 

"E.   M.   Co." 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.  Co. 

DIRECT  CURRENT 
DYNAMOS 

Electric  Appliance  Co.,  "Col- 
onial." 

Ft.   Wayne   Electric  Works. 

General    Electric   Co. 

Standard  Electrical  Works, 
"E.   M.   Co." 

Western    Electric   Co. 

Westghse   Elec.   &   Mfg.  Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Allis-Chalmers  Co. 

Moore  &  Co.,  Chas.   C. 

Fairbanks,   Morse   <&.   Co. 

Henshaw-Bulkley  &   Co. 

Hunt,  Mirk  &  Co.,  "Westing- 
house." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"American  Diesel  Engine." 

Tracy   Engineering  Co. 

Westghse  Machine  Co. 

MARINE    ENGINES 
Standard  Elec.  Works,  "Eng- 
bery." 

STEAM    ENGINES 

Allis-Chalmers  Co. 

Moore  &   Co.,  Chas.   C. 

Henshaw-Bulkley  &.   Co. 

Hunt,  Mirk  &  Co.,  "Westing- 
house." 

Tracy  Engineering  Co.,  The 

Westghse   Machine  Co. 

Paiste  Co.,  H.  T.,  "Shaffer," 
"K.    W.,"    "P.   K." 

Paiste  Co.,   H.  T.,  "Taplets." 

Star    Porcelain    Co. 

Thomas  &  Sons  Co.,  R. 

Weber  Elec.  Co.,  H.  D.  Sears, 
general  sales  agent. 

Western  Elec.  Co.,  "Thomas" 

FANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 

Ft.  Wayne  Electrical  Works. 
General  Electric  Co.,  "G.  E." 
Standard      Electrical      Works, 

"Jandus." 
Western    Elec.    Co.,    "Victor," 

"Emerson." 
Westghse   Elec.   &   Mfg.   Co. 

EXHAUST  FANS 

General    Electric   Co. 
Standard   Elec.   Wks.,   "M. 

Co." 
Wagner    Electric    Mfg.   Co. 
Western    Elec.   Co.,      W.   E." 
Westghse   Elec.   &.   Mfg.  Co. 

CEILING,  ALTERNATING 
CURRENT    FANS 

Sprague  Electric  Co.,  "Lun- 
dell." 

Standard  Elec.  Wks.,  "Jan- 
dus."   "Century." 

Western  Elec.  Co.,  "Victor." 
"Emerson." 

Westghse   Elec.  &   Mfg.   Co. 

CEILING,   DIRECT    CUR- 
RENT FANS 

Electric  Appliance  Co.,  "Col- 
onial." 

Standard  Elec.  Wks.,  "Jan- 
dus." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.   &   Mfg.   Co. 

DESK  AND  BRACKET 
DIRECT  CURRENT    FANS 

Electric  Appliance  Co.,  "Col- 
onial." 

Ft.   Wayne   Electric   Works. 

General   Electric  Co..  "G.  E." 

Spraiie  Electric  Co.,  "Lun- 
dell." 

Standard  Electrical  Works, 
"Jandus." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.  &   Mfg.   Co. 
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FIXTURES 

CEILING,   BRACKET    AND 
DESK   FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

MARINE    FIXTURES 

Benjamin   Electric  Mfg.  Co. 
Dale  Co. 

Electric   Appliance   Co. 
Sterling   Electric   Co. 

SHOW  CASE    FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manvllle  Co.,  H.  W., 
"Linolite." 

STAGE  FIXTURES 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES  AND 

FITTINGS 
Bryant  Electric  Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse  Wire   Mfg.   Co., 

"Union." 
D.  <£.  W.   Fuse   Co. 
General   Electric  Co. 
Johns-Manvllle    Co.,     H.     W., 

"Noark." 
Marshall    Electric   Co. 
Perkins  Elec.  Switch  Mfg.  Co. 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.  &   Mfg.   Co. 

FUSE  BOXES 

Including  Service  Boxes.  Sub- 
way Boxes  and  Junction 
Cut  Outs  for  use  with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manvllle  Co.,  H.  W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric   Co. 

Harvard    Electric   CD. 

Pass  <£.  Seymour. 

Plerson,  Roeding  &  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 

Bryant    Electric    Co. 
Harvard  Electric  Co. 
Marshall    Electric   Co. 
Perkins     Elec.     Switch      Mfg. 

Co. 
Weber  Elec.  Co.,  H.   D.  Sears 

Gen'l  Sales  Agt. 

TELEPHONE    FUSES 

Dean  Electric  Co. 
D.  4  W.  Fuse  Co. 
Klerulff,     B.     F.     Jr. 

"Sterling." 
Standard  Elec.  Wks., 

&  Seelev." 
Western  Electric  Co. 


&     Co., 

"Couch 


GOVERNORS 

WATER-WHEEL 
GOVERNORS 

Plerson.  Roeding  4  Co., 
"T,omhard." 

GUARDS 

WIRE    LAMP   GUARDS 
Benjamin    Electric    Mfg.    Co., 

"Can't    Break,"    "Protecta- 

lite." 
General    Electric   Co. 
Harvard    Electric   Co. 
Hubbell,    Harvey. 
Welsbach    Company. 

HANGERS 

CABLE   HANGERS 

Chase-Shawmut  Co.,  "Bos- 
ton." 

Kierulff,  B.  F.  Jr.  &  Co., 
"National." 

Standard  Underground  Cable 
Co.,  "Nordvke  Support." 

Harvard    Electric   Co. 


n 


1^=5. 


Where  to  Use  It 

SUGGESTION   NO.  4 

Use  (EMlf/l(JRP!wl00M  to  protect  leads  on 
generator  and  motor  frames. 

k.oX!l™J*,  Unaffected  by  Climatic  Conditions 

r\  — 

I  *     Order  (fylffiWcWtlm'  through  your  dealer  and  use  it  where- 
P     ever  wires  need  mechanical  and  electrical  protection. 


REGISTERED 


Write  for  "101   Uses  for  Circular  Loom." 


American  Circular  Loom  Co. 


BOSTON 

45    MILK    STREET 


SAN   FRANCISCO 

770   FOLSOM    ST 
Complci,-  Stock  Carried  in  San  Francisco 


SEATTLE 

LOWMAN     BUILDING 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


1  You    screw  the  battery  in  —  we've  done    the  rest ' 

(Battery  renewals  like  lamp  renewals) 


A  REVOLUTION  IN 
BATTERY    WORK 


<|  Wireless  Battery  Holders 
must  win  the  commendation 
of  every  up-to-date  con- 
tractor, for  they  make  the 
hitherto  unsightly,  unsatis- 
factory battery  set  ideal. 
Cfl  Strips  screw  up  against 
beams  of  cellar  or  against 
side  wall,  as  desire.  I. 
C|  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted   battery  can    be   taken    out   without 


"SHAWMUT" 

TESTED  FUSES 


are  true  to  rated  capacity. 


All  leading  Lighting  and  Power  Stations 
after  exhaustive  tests  are  now  using  them  in 
preference  to  all  others. 


STANDA»D 
NY  BATTftf 
2/2X6 


interrupting  circuit. 


Send  for  Bulletin 


STANLEY  &  PATTERSON,  Inc. 

SAN   PRANCISCO 

770  Folsom  St. 

NEW  YORK.  23  Murray  St.  SEATTLE.  Lowman  Bldg 

Complete  Stock  Carried   in  San   Francisco. 


ASK  YOUR  JOBBER 
Send  for  Price  List  No.   100 


Chase-Shawmut   Co. 

SAN  FRANCISCO 


770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman  Bldg, 


Complete  Stock  Carried   in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

ete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

n  6-8  Chronii  le  Bldg.        San  Francis) 


C.  F.  Braun 
Power  Plant  Engineer 

6  i  Nati  im  i  Strcel 

S  \\     E   RAN.    ISCO 


C.  L. 

Cory 

Consulting  Engineer, 

S03-804-805  Union  Trust  Bl 

ig. 

Edward  5.  Cobb 

Consulting  Engineer, 

i     i in.  Bids 

i  \ngeles 


Mechanics 
Hydraulu  s 
1 1  ea  .  i  l '■  instruction 

K,[  Hi,  m  ed  i.  oucrcte 


Clem  A.  Copeland,  M.  E. 


Consulting  and  Supervising  Electrical 
and  ML-tlianu.il  Engineer, 

Union  Trust 
Los  A 


Supervision    of    Operation    and     Improvement    of 
Steam  Installations  for  Fuel  Economy 

R.  F.  Chevalier 

1  0NSULT1NG  ENGINEER 

Steam  Boiler  and  Engine.  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Tests.  Reports, Estimates,  Alameda,  Ca| 

Designs.       Fuel  Analysis  Phone  Alameda    I  38q 


Office 


230-231  1.  W,  Helhnan  Bid*. 


F.  C.  Finkle 


Consulting   Engineer, 

ilties  an-231 

Hydro-Electric  Power  Plants    I.W.  Hi 
1  rrigation  ai   I   D  Bldg. 

Water  Supplies  I 


A.  M.  Hunt 

Ml  \r    VM.  SOC.  C.  1 

Ml   M     \\l    ~.  II      M.  E. 
MEM    \M    1.1 

1 

l  Elds.                        S  in  Francisco 

1)   (.     I  i.  ks  il    C    E.    Wm,  II.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members   American    Institute 
Engineers,   Amei  it  an   Societj    i  >i    Mei 
Enginei  ■>>'  "l   Civil    l  i 

neets.  I  NG1NEERS  EXPERTS 

I  .  mnii  ri  al  \  ational  Bank  Bldg. 
I  go ,  1 11 . 


G.  ( 


C.  S.  Da 


Noble  &.  Davidson 

Consulting  Engineers 


:  ' 


>  ..n  1  la 


M.  M.  O 'Shaughnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 

Specialty,  Hydraul'n    I  >■■■  ment 

Offices 
Mi.;  Union  Trust  Bldg         San  1  rancisco.  (  al. 
Union  Bldg. 


Telephone  K 

Emerson  W.  Read 
Attorney-at-Law 

.  ifornia  and  Montgomen 
Ki x i ins  519-523 
San  Francisco.  ( 


TECHNICAL  BOOK  SHOP 

Subscriptions    Received   for   all    Educational,  Electrical    and    Eng  neering   Publications 

604  MISSION  STREET     ::       -     SAN  FRANCISCO 


E.  F.  Scattergood 

Consulting  Engineer 

Estimates,  Plans,  Supervision.  Tests  of  S 
Electric  and  Hydraulic  Plants,  Power  Trans 
mission  and  Distributing  Systems. 
Standardizing  Laboratory. 


1133-1134  Central  Bldg. 


1        \  ■  geles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  anil  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 
Engineers 

;  Steam  Power  Plants 

I  h     grns    1  i  tion 


I  niori   H  '  :  i 

I  ■  -   i. 


461  Market  St., 
San  Francisco 


Rudolph  W 

Van 

Norden 

Consultin 

g  Engineer 

I  i  Mm.  ,'    Sa             I 

i 

San  1 

Electricity,  Hyd 

. 

G.  F.  Wakefield 

Surveyor  ami  Engineer 

Hydro-]  Power  ]  >evelopment 


Cal. 


George  J.  Wellington 

General  Engineering.  Consulting  and  Constructing 

Departmi 

Fire  Protective    Electrical      Steam  Power 
ii.  i-  \  entilating 

Automatii 

\l    1-hA  COMMERI   1  M.   Ill  DG. 

San  Francisi  o 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine     Design.     Development    and    Tests. 

Automobiles,   Motor  Trucks.  Tractors. 

Development  of    Inventions. 

Automatic  Machinery 

128  North  Main  St.  Los  Angeles,  Cal. 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GETOUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES,  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


HEATING  MATERIAL 

Including  Cooking  Utensils. 
Soldering  Irons,  Sad  Irons. 
Etc. 

Elec.  Appliance  Co.,  "Ameri- 
can." 

General    Electric   Co. 

Johns-Manvllle  Co.,  H.  W., 
"Electro-therm." 

Simplex  Elec.  Heating  Co., 
"Simplex." 

Standard  Elec.  Wks.,  "Sim- 
plex." 

Vulcan  Electric  Heating  Co., 
"Vulcan." 

Westghse  Elec.  &  Mfg.   Co. 

HOODS 

STREET   HOODS  AND 
FIXTURES 

Elec.  Appliance  Co.,  "Cutter." 
Ft.   Wayne  Elec.   Works. 
General    Electric   Co. 
Kierulff,     B.     F.,     Jr.    &    Co., 

"Cutter." 
Western   Elec.  Co,  "Fletcher" 

INSULATORS 

GLASS   INSULATORS 

Brookfield      Glass      Company, 

"Brookfield." 
Elec.    Appliance    Co.,    "Hem- 

ingray." 
Plerson   Roedlng  4  Company, 

"Locke    Triple    Petticoat." 
Roeblings   Sons  Co.,  John  A., 

"Knowles." 
Western     Elec.     Co.,    "  Brook - 

field." 

HIGH-TENSION 

INSULATORS 

Roeblings   Sons   Co.,   Jchn   A.. 

"I. Kim    " 
Kierulff.      6.      F..     Jr.     4      Co.. 

"( ihio  Bra 
Pacific    Elect'l    Works.    "New 

Lexington." 
Pass  &  Seymour. 
Plerson.   Roeding  &  Company, 

"Locke  " 
Thomas  4  Sons  Co.,  R. 
Western  Elec.  Co..  "Thorn  is" 


PORCELAIN    INSU- 
LATORS 

General    Electric   Co. 

Pass  4   Seymour. 

Plerson,  Roeding  4  Company. 

"Locke." 
c  '  ■      Por-  elim    Co 
Thomas  4   Sons  Co.,   R. 
Weber     Electric     Co.,     II      l> 

Sears.   genei  ' '    so  les  ac;t. 
Western  Elec.  Co..  "Thomas"  ! 

INSULATING  MATERIAL 

Belden    Mam  facturinq   Co. 

Johns-Manville  Co.,  H.  W. 
■-'..-:.,-      A'ni.d  "     "Indu- 
rated     Fibre."     "Vul 
ton         "Mon  irch  "     "Phnes- 
ni\  "'    "EIei-1  rnheston." 

Kierulff.  B  F..  Jr.  4  Co.. 
"Di-elf.  IM.    " 

Paraffine  Paint  Co..  Agents? 
"P    *   P.  "   Products. 

Standard  Underground  Cab's 
ro  .   "n7iiM  " 

JOBBERS 

Fobes    St  pply    Co. 

LAMPS 

ELECTRIC  ARC   LAMPS 

Elec.  Appliance  Co..  "Adams- 
Ragnall  " 

Ft.  Wayne  Electric  Works. 
"Wood." 

General   Electric  Co.,  "G.  E." 

Standard  Electrical  Works, 
"Jandus."    "Boulevard." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse  Elec.  4  Mfg.  Co. 

FLAMING   ARC    LAMPS 

General    Electric   Co.,   "G.  I.' 
Western   Elec.  Co..  "Beck." 
Westghse  Elec.  4  Mfg.  Co. 

GAS  ARC   LAMPS 
Welsbach    Company. 


Journal  of  Electricity 


POWER  AND  GAS 


Volume  XXII. 


Devoted  to  the  Conversion,  Transmission  and  Distribution  of  Energy 

SAN   FRANCISCO,    MARCH  20,    1909 


Number  12 


LIGHTING  WITH  METALLIC  FILAMENT  LAMPS. 


BY  E.   L.   SHERWOOD. 


The  incandescent  lamp  industry,  during  the  twenty-eight 
years  since  the  lamp  was  invented,  has  had  a  remarkable  growth. 
In  1880  the  number  of  lamps  made  and  used  in  the  United  Stales 
hardly  exceeded  25,000,  while  in  the  last  year  there  have  been 
between  fifty  and  sixty  million  lamps  used  in  the  United  States 
alone,  while  the  number  of  lamps  in  the  world  total  over  one 
hundred  millions.  Assuming  the  average  price  of  the  lamp  as 
IS  cents  for  the  carbon,  this  gives  a  total  of  over  fifteen  million 
dollars  annually  paid  for  this  one  detail  of  electric  lighting  serv- 
ice. The  tale  becomes  more  interesting  when  we  consider  that, 
for  the  entire  world,  including  the  value  of  the  new  tungsten 
lamps,  the  total  annual  expenditure  for  incandescent  lamps 
amounts  to  between  twenty  and  twenty-five  million  dollars,  which 
is  a  most  instructive  illustration  of  the  great  value  of  the  electric 
industry. 

An  idea  of  the  large  number  of  varieties  and  types  of  lamps 
on  the  market  today  may  be  secured  from  the  table,  Fig.  1.  In 
the  table  those  marked  with  an  "x"  are  giving  way  to  the 
tungsten. 

It  has  been  frequently  pointed  out  that  the  incandescent  lamp 
was  practically  a  perfect  invention,  as  in  the  twenty-eight  or 
thirty  years  of  active  use  the  essential  features  of  the  lamp  re 
maincd  unchanged.  It  was  at  first,  as  it  is  now,  simply  a  filament 
placed  in  a  glass  bulb  from  which  the  air  had  been  exhausted, 
with  conducting  wins  connected  to  the  filament  running  through 
the  end  of  the  bulb  to  what  is  known  as  the  base.  To  these  fea- 
tures nothing  has  been  added  or  taken  away,  and  although 
numerous  patents  have  been  taken  out  to  change  the  lamp,  these 
features, still  remain  in  the  present  carbon  lamps  and  also  un- 
changed in  the  new  metal  filament  lamps.  In  point  of  fact,  these 
new  metal  filament  lamps  are  practically  identical  with  the  present 
carbon  lamps  except  in  respect  to  the  filament  and  filament 
mounting. 

It  is  therefore  in  the  filament,  the  light-giving  portion  or 
burner,  that  we  must  look  for  the  radical  improvement  in  efti- 
cieny  which  the  new  lamps  secure.  The  conditions  required  in 
the  filament  are  that  it  must  be  capable  of  standing  a  very  high 
temperature  and  be  a  conductor  of  electricity — conditions  ful- 
filled by  a  very  few  materials — carbon  and  a  few  metals.  The 
earliest  lamps  were  made  with  metal  filaments — of  platinum, 
which  at  the  time  was  the  only  suitable  metal  practically  available. 
The  requisite  temperature  for  the  filament  is,  however,  well 
above  the  melting  point  of  platinum,  and  this  metal  gave  way, 
therefore,  to  carbon  as  a  very  much  more  refractory  as  well  as 
a  much  less  expensive  filament  material.  Carbon  filaments 
greatly  improved  have  since  remained  the  standard  filaments  for 
incandescent  lamps  until  the  advent  of  the  new  tantalum  and 
tungsten  filaments. 

It  is  of  interest  here  to  note  that  tungsten  was  available  at 
the  time  the  incandescent  lamp  was  first  invented,  and  yet  could 
not  be  utilized  at  that  time  because  no  one  knew  how  to  make 


■Paper   read   before   San    Francisco   Section.   American    Insti- 
tute ot  Electrical  Engineers,  January  22.  1909. 


a  wire  or  filament  of  it.  It  is  very  questionable,  anyway,  whether 
such  a  filament  would  have  been  made  practical  at  that  stage  of 
the  development,  as  it  requires  all  the  experience  gained  in  the 
carbon  lamp  development  to  make  a  practical  tungsten  lamp 
today.  The  problem  of  making  a  filament  of  tungsten  has  been 
solved  in  somewhat  of  an  analogous  way  to  that  evolved  for 
making  carbon  filaments.  The  early  carbon  filaments  were  made 
loin  strips  of  cardboard  and  pieces  of  silk  or  thread,  but  chiefly 
of  split  bamboo,  the  material  Edison  selected  as  the  most  suitable 
of  the  natural  fibres. 

Then  the  cellulose  process  was  evolved  by  which  the  ordinary 
cotton  or  paper  was  mixed  and  dissolved  in  a  solution  which  pro- 
duced a  cellulose  syrup  or  paste.  In  this  form  the  material 
could  readily  be  squirted  through  a  die  in  a  uniform  thread  of 
any  desired  size,  which,  when  dried,  gave  an  ideal  fibre  for  car- 
bonizing  into  a  filament.  These  are  then  carbonized  and  treated 
and  cut  into  the  proper  lengths. 

Fig.  3  shows  the  lamp  in  its  various  stages  of  develop- 
ment. On  the  upper  portion  of  the  slide  we  see  first  trie  filament 
as  it  is  cut  to  length,  then  the  glass  mount,  the  leading-in  wires, 
and  then  the  process  of  placing  these  three  sections  together  in 
the  mounted  filament.  In  the  lower  row  of  figures  we  see  first 
the  lamp  bulb  as  it  comes  from  the  lamp  manufacturer.  The 
first  operation  is  to  cut  off  the  lower  end  of  this,  also  to  open 
a  hole  in  the  top  and  attach  a  tube  of  glass.  This  is  what  is 
known  as  tubulating  the  lamp.  The  mounted  filament  is  then 
inserted  through  the  lower  opening  and  sealed  in  with  an  air- 
tight joint  all  around.  The  air  is  then  exhausted  and  the  tube 
melted  off  the  top  .if  the  lamp,  forming  the  tip.  The  lamp  is 
then  based,  the  leading-in  wires  cut  off  and  soldered  to  the  base 
in  the  proper  way.  After  this  operation  the  lamps  are  photo- 
metered,  cleaned,  marked  and  packed. 

Owing  to  the  peculiar  nature  of  the  metal  tungsten,  the 
filaments  are  not  made  by  drawing  a  wire,  but  are  formed  by  the 
agglomeration  process;  that  is  to  say,  the  filaments  are  built  up 
from  a  tine  powder  ami  by  certain  processes  are  brought  into  a 
form  of  homogeneous  metallic  filament.  The  filament  so  obtained 
is  of  a  slightly  gray  color,  and  consists  of  hairpin  loops  of  vary- 
ing lengths,  according  to  the  size  of  bulb  and  candle  power  of  the 
lamp. 

The  general  process  of  mounting  a  tungsten  filament  in  the 
bulb  and  completing  the  lamp  are  similar  to  those  employed  for 
the  carbon  lamp,  except  tb.it  much  greater  care  in  handling  must 
be  employed  than  is  necessary  with  the  carbon  The  mounting 
of  the  filaments  is  an  example  of  the  greater  care  that  is  required 
with  the  tungsten  filament.  In  the  carbon  lamp  the  filament  is 
mounted  and  secured  to'  the  leading-in  wires  by  carbon  paste 
and  the  processes  of  doing  tins  have  been  so  improved  that  this 
[lasting  can  be  done  by  machinery.  In  the  case  of'the  tungsten 
filament  the  filament  is  welded  to  the  connecting  wires,  which 
weld  is  formed  by  an  electric  arc  by  hand.  In  the  four-filament 
lamp  there  are  eight  of  these  filament  welds,  which  must  be 
executed  with  great  care  by  special  hand  work. 
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Iii  the  100-watt  tungsten  lamp  filament  the  total  length  of  the 
four  filament  loops  is  28"  of  a  diameter  of  about  .003".  The  fila- 
ments employed  in  the  various  sizes  of  lamps  run  from  .001"  in 
diameter  to  about  .005J/S"  and  larger.  How  delicate  the  filament 
of  the  25-watt  lamp  is  with  it-.  .001"  diameter  is  hard  to  appre- 
ciate,  but   one   can    understand    how    fine   this   gossamer    fibre   is 
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Spherical    Planes    i'«»r    Tungsten    Lamp. 


t'haiiiie  of  Watts  per  Candle  and  Candle  Power  Due  to 
Change  of   Voltage. 

when  reminded  that  the  hair  of  the  human  head  has  a  diameter 
three  times  as  great.  In  the  manufacture  of  the  25-watt  tungsten 
amp,  besides  the  bottom  supports,  to  which  the  filament  is 
welded  with  eight  welds,  and  the  four  supporting  anchors,  there 
are  eight  middle  loops,  forming  for  each  lamp  twelve  wire  loops 
and  anchors,  which  means  for  every  thousand  lamps  there  must 
be  twelve  thousand  such  loops  and  anchors  provided. 
Before  passing  to  the  commercial  features  in  advantage  of  the 
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TABLE    1. 
Changes  in   Candle   Power  and   Watts   Per  Candle   Dae   to   Change  in   Voltage. 
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91   W.  P.  C. 

</c  V. 

;  C.  P. 

:  \V   P.C. 

M    V. 
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tungsten  lamps,  it  would  be  of  interest  to  consider  some  of  its 
technical  characteristics,  which  we  can  perhaps  better  under- 
stand when  we  contrast  them  with  the  same  characteristics  of 
the  well-known  carbon  lamps. 

First  it  will  be  interesting  to  compare  with  the  relative 
lengths  and  diameters  and  surface  of  filaments  of  the  various 
lamps : 


ci  Length 

Filament.  Inches  Diameter 

Carbon  25  c.  p 0.1  .0060 

Metallized  20  c.  p 9.5  .0037 

Tantalum   20  e.   p 23.1  .0018 

Tungsten  100  w.,  So  <■.  p.  28.  .0029 


Projci  ted 
Areas 
Square 

1  tn  In  s. 

0564 
.03515 

.1112  12 
.0812 


I        P.      Per 
5q    Inch  of 
Projci  ted 
Vrea 
443 
570 
474 
98  .  5 


I  he  resistance  characteristics  of  metal  filament  lamps  such 
as  tungsten  are  the  reverse  of  those  of  carbon,  and  Fig.  4  illus- 
trates the  law  of  change  of  resistance  with  increasing  temperature 
or  voltage  for  the  different  types  of  filament.  As  a  result  of  this 
resistance  characteristic,  there  is  a  very  interesting  difference 
in  current  flow  of  the  different  lamps  when  the  current  is  turned 
on.  This  is  shown  in  the  oscillograms  of  the  initial  currents  of 
the  different  lamps  as  illustrated  in  Fig.  S,  as  given  by  Prof. 
Amrine  of  the  University  of  Illinois. 

The  candle  power  distribution  on  both  horizontal  and  spher- 
ical planes  is  shown  for  the  tungsten  lamp  in  Fig.  6.  The  ratio 
of  mean  horizontal  candle  power  to  mean  spherical  candle  power, 
or  what  is  known  as  the  spherical  reduction  factor,  is  approxi- 
mately in  the  new  lamps  as  follows:  Carbon,  .810:  metalized, 
.803;  tantalum,  787;  tungsten,  .79. 

I  his  factor  does  not  vary  very  much  for  the  carbon,  metalized 
or  tungsten  lamp  during  life,  but  changes  in  the  tantalum,  giving 
a  higher  ratio  at  the  end  of  life  than  at  the  beginning,  due  to 
the  change  in  the  structure  of  the  filament. 

The  relative  life  and  candle  power  performance,  that  is, 
the  change  in  candle  power  during  life,  and  also  the  change  in 
total  watts  and  watts  per  candle  power,  are  given  in  Fig.  7.  for 
the  different  lamps.  This  shows  remarkably  long  life  for  the 
tungsten  lamp,  with  its  high  efficiency  well  beyond  that  obtained 
for  the  carbon,  except  at  the  lower  efficiencies. 

The  relative  variations  in  watts  per  candle  and  candle  power 
with  change  in  voltage  for  the  different  lamps  are  given  in  Fig 
8  and  Table  No.  1. 

The  efficiency  of  the  lamp  as  a  producer  of  light  in  common 
with  other  forms  of  lamps  is  very  low.  The  carbon  incandescent 
lamp  has  a  better  efficiency  than  any  other  commercial  form  of 
lamp,  except  the  arc  light,  and  for  the  ordinary  carbon  lamp  the 
light-giving  efficiency  runs  about  3l/2  per  cent.,  that  is,  96^  per 
cent.,  of  the  energy  consumed  by  the  lamp  is  wasted  in  heat  and 
non-luminous  vibrations,  and  only  V/2  per  cent,  given  out  in 
luminous  vibrations. 

This  has  been  increased  by  the  new  tungsten  lamps  to  about 
8  per  cent.,  which  is  quite  a  material  gain,  considering  the  im- 
portance of  the  efficiency  of  the  lamp,  which  is  placed,  so  to 
speak,  at  the  peak  of  a  pyramid  to  receive  the  very  small  portion 
of  energy  which  remains  from  the  coal  after  the  losses  in  boiler, 
engine,  dynamo,  transmitting  line,  etc.,  have  been  subtracted. 

It    will   be   of   interest    here,    perhaps,   to   consider    how    the 


efficiency  of  light  production  is  increased  with  the  new  tungsten 
filament  lamps.  The  diagram  Fig.  10  gives  the  energy  in  the 
various  regions  of  the  spectrum  for  the  various  temperatures. 
The  white  space  shows  the  luminous  portion  of  the  spectrum  and 
the  shaded  pint  inn  the  non-luminous  vibrations.  It  will  be  seen 
that  as  the  temperature  is  increased  a  larger  proportion  of  the 
i  in  rgy,  as  shown  by  the  different  curves,  is  thrown  into  the 
luminous  part  of  the  spectrum;  therefore  the  higher  the  tempera- 
ture the  greater  is  the  proportion  of  luminous  to  non-luminous 
vibrations. 


iboo      eooo 


Kin.  S.      Variations  in  Watts  per  Candle  and  Candle  Power  With 
Change   of   Voltage. 

Some  of  the  gains  in  efficiency  also  result  from  a  selective 
radiation  of  tantalum  and  tungsten ;  that  is,  such  metals  give  a 
higher  ratio  of  luminous  to  non-luminous  radiations  at  the 
same  temperature  than  is  given  by  the  ordinary  carbon  filament. 

The  marked  gain  in  efficiency  which  results  from  increase  in 
temperature  is  indicated  by  the  fact  that,  at  the  working  tem- 
perature of  these  metal  filament  lamps,  the  intensity  of  light 
emitted  varies  about  as  the  twelfth  power  of  the  temperature, 
while  the  electric  power  supplied  to  the  filament  varies  about 
as  the  fifth  power  of  the  temperature. 

The  tungsten  lamp  has  now  been  on  the  market  for  a  little 
over  a  year  and  over  six  million  American-made  tungsten  lamps 
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have  been  sold  and  placed  in  service. 
facturing   record  which    the   past   year 


It  is  a  remarkable  manu- 
has   given    in   the   matter 


FiK.     1<». 


Wave    Len&th 

Energy    in    Various    ItrjiioiiN    of    S|»t'«'l  rum     l'i»r    Various 
Tern  peratures. 


of  development  of  the  tungsten  lamps,  when  we  consider  how 
many  years  it  took  to  develop  the  carbon  filament  lamp  and  then 
consider  that  in  practically  one  year  the  present  tungsten  lamps 
have  luen  developed  with  their  excellent  life  performance  and 
service  results,  and  the  many  innumerable  difficulties  attendant 
mi  a  new  development  that  have  had  to  be  overcome  so  as  to 
make  the  lamp,  with  iis  very  fragile  and  delicate  filament,  com- 
mercially practicable,  not  only  in  the  laboratory,  Tint  as  a  regular 
product  td  be  -hipped  and  handled.  With  all,  this  production 
has  been  brought  up  to  the  point  where  over  40,000  finished  lamps 
per  day  are  being  produced. 

fable    2    is    a    comparison    showing    minimum    costs    to    the 


largest  purchasers  with  the  relative  values  of  the  different 
lamps  as  shown. 

In  Fig.  11  we  have  an  illustration  of  diagram  showing  costs 
of  producing  100  candle  hours  of  light  for  the  different  lamps, 
which  graphically  indicates  where  each  lamp  qualifies  as  the 
most  economical  producer  of  light,  considering  the  cost  of  power 
and  cost  of  renewals. 

In  Fig.  12  we  have  graphically  shown  the  saving  secured  by 
the  100-watt  tungsten,  and  the  rate  at  which  it  pays  its  first  cost. 

table:  x 

Tungsten   vs.    Carbon    Lamps. 

Hours   of  Life  to  Save   Full   Cost    of  Tungsten    Lamp  at    10c   per 
K.  W.    Hour. 

20c.  p.  32c.  p.    48c.  p.  80c.  p.  200  "c.  p 
Carbon       lamps       consume       in 

watts    62  inn          150          250          620 

Tungsten     lamps     consume     in 

watts     25  10           60         mo         250 

Watts  saved   by  Tungsten ;::  60           on         150        370 

Value    of    saving    per    hour    at 

10  cents  per  k.   w.   hour $0.0037  0.006      0.009      0.015      0.037 

List  price  of  Tungsten  lamp..  0.S5  1.10  1.10  1.75  3.50 
Hours     life     to     repav     cost     of 

Tungsten     230  1S3         155         116        94.6 

It  will  be  noted  that  for  S00  hours  life  assumed  for  the 
Tungsten,  the  following  is  true: 

25  watt  Tungsten  saves  its  first  cost  3      times  over. 

in    watt  Tungsten   saves   its   first  cost    1.4    times  over. 

60   watt  Tungsten  saves  its  first  cost   5       times  over. 

Inn   watt   Tungsten   saves  its  first  cost   7       times  over. 

250   watt    Tungsten  saves  its   first  cost   8       times   over. 


In  Table  3  is  shown  the  hours'  life  required  to  save  the  full 
list  cost  of  the  tungsten  as  compared  to  equal  candle  power  of 
carbon  lamps  at  the  10-cent  rate  per  k.   w.  hour. 

TABLE    1. 

Central  Station  Lamp  Charge  which  Customer  could  pay  without 
loss,  for  the  various  types  of  lamps,  assuming  in  each  case 
that    he  can   obtain   the  carbon   lamps  on  free  renewal. 


^, 

> 

___ 

<  - 

-  i  -  - 

Is-Si 

a  ■     1   ~   L 

—  ■"  £.*  a 

—  - 

•a  -   ■  - 

-  .  -  -  ■<  - 

-    -  r. 

'--  K 

TYPE  OF  LAMP. 

_, 

n  3  5 

?•  -  - 

a  '5  'r  — 

~  c 

?  : 

:'  t  21=  7 

V 

-:- 

frf 

2  „^s 

-i 

-     r     - 

.    :r-  r.  - 

20   c.    p 

5i 

$1.25 

$1.85 

7L,e 

1.875 

2.775 

llle 

2.50 

."..711 

Tungsten    

15c 

3.75 

5.55 

32    c.    p 

5  c 

.50 

$3.00 

$3.00 

In   watt    

71..1' 

llle 

.1  5 
1.00 

1  50 
6  00 

1.50 

6.00 

15c 

1.50 

9.00 

9.00 

IS     e.     p 

5  c 

$2.00 

$4.50 

60   watt    

.    IVs. 

3.00 

7.00 

llle 

4.011 

9.00 

15c 

fi.no 

13.50 

SO    e.    p 

5  c 

7.50 

100  watt    

714c 

1  1  2  5 

Tungsten     

10  C 

15c 

15.50 
22  50 

In  Table  4  we  show  the  price  which  the  customer  could 
afford  to  pay  for  the  various  tungsten  lamps  with  the  carbon 
lamps   furnished  free.     These  results  are  also  shown  in   big.   13. 


T  \  BLE   2. 

Comparison  of   Carbon,  Tantalum   and   Tungsten    Lumps    and    Service   at  Minimum  General  Prices. 

CARBON  TANTALUM  TUNGSTEN 

SOW.— 16c.  p.        40  W.  25  W.  40  W.  60  W.  100  W 

nied    life     500  S00  S00  800  sun  800 

List   Price — 20%,   15c;.   and   10«    Lis .136  .34  .52  .673  .8568  1.071 

k.   w,    hours   during   life 32  20  32  IS  SO 

Cost  of  renewals  per  k.  w.  hour ,55i  1.06c  2. fie  2.1c  l.79c  1.34c 

Candle    hours    during    life 7350  14,720  15,000  23,680  35,580  60,000 

Cost    of    power    per    100    candle    hours    <n     10c    per 

k.   w.    hour 3,  [c  2.17c  1.33c  1.33c  1.33c  1.33c 

ol    renewals  per  inn  e.   p,   hours .185c  I31i  347c  .204c  .241c  .179c 

Total    cost    of    p'ovr    and    lamp    renewals    per    inn 

e.    p.    hours 3.585c  jiiiI.  1.677c  1.614c  1.571c  1.509c 

<"ust   of  power  per   inn   hours  of  service    (5     10c   pel 

k.    w.    hour 50c  10c  25c  10c  60c  $1.00 

Total    cost    of    power    and    lamp    renewals    ner    loo 

hours    of    service 52.72c  44.25c  31.50c  18.42c  70.71c  $1,134 


250  W. 


sun 

2.142 

200 

1.07c 

150,000 

1.33c 
.1  13c 

1.473c 

$2. .".11 
$2,768 


March  20,  1909] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


225 


TABLE    5. 

Minimum  Rate  for  Current  at  which  the  Customer  can  begin  to 
afford  to  buy  the  several  types  of  lamps  at  the  price  indi- 
cated. Assuming  that  he  now  gets  free  renewal  of  the 
Standard  16  c.  p.  Carbon  Lamps. 


TYPE  OF  LAMP. 
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Total    Costs    to    Consumers    of    100    Candle    Hours    of 
Light    With    Different    Lamps. 
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In  Fig.  14  is  shown  a  diagram  of  the  number  of  hours'  use 
obtainable  for  a  given  annual  cost  for  the  32  c.  p.  carbon  and 
the  M  c.  p.  tungsten 

Table  5  shows  the  minimum  rate  per  k.  w.  hour  for  current 
at  which  the  various  lamps  pay  their  full  cost. 
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FIk.  I.    Standard  Types  Large  Incandescent    i *  for  Multiple  Service* 


CARBON. 

GEM. 

TANTALUM. 

TUNGSTEN. 

Volts. 

3.1-4  w.  p.  c. 

2.5   w.    p. 

c. 

2.0  w.  p.  c. 

1.25  w.  p.  c. 

C.  P.       Watts.       Bulb. 

C.  P. 

Watts. 

Bulb. 

G.  P.       Watts.       Bulb. 

C.  P 

Watts.       Bulb. 

2          4.8-6             SS14 

4          4.8                 SS17! 

6          3.7-4.3          SS17 

8          3.1-4             SSI  7 

10          3.1-4             SS17 

12%      3.6-4             SS17 

95-130 

16            3.1-4               SSI'.l 

Volts. 

16          3.5-4             PS21     16 

10 

SS19 

12%        25            SS19 

20 

25            SS19 

20          3.0-3.5         SS19    20 

E0 

SS19 

20             1"             MIS 

32 

40            SS21 

24          3.1                  SS19 

32 

80 

SSl'l 

25            50             M19 

32 

10           ST21 

Regular 
95-250 
Volts. 

20          4                     SS24 

40 

B25 

Ki            80           ST24% 

4S 

60           ST24% 

25          3.6-4             SS24 

50 

125 

SS30 

80 

i""            SS30 

32          3.1-3.6 

77, 

187 

SS35 

200 

250            ST40 

100 

250 

SS40 

5          6                BTH 1 '.' 

8          4.4            BTH19 

16          3.4-3.8         PS21 

200-250 

20          3.8                 PS21 

Volts. 

24          3.8                 PS21 

:•.:•          3.8                SS24 

50          3.8                 SS25 

100          3.8                 SS35 

25            50           ST21 
1"            80            SS30 
80           160            SS30 

4          4.8               G18M; 

8          4.1               G1S% 

10          3.6               GIS'i 

Round. 

16          3.5-4           G1S% 
16          3.5-4           G25 
32          3.6              G30 
50          3.6               G30 

Round    Bulb. 
12%        25             G18% 

8          4.1             T10-36 

10          3.6-4.2     T10-36 

Meridian    Type. 

.Meridian   Type. 

Meridian  Type. 

Tubular. 

16          3.1-3.5     T10-36 

25 

50 

G30 

25             10             G30 

40 

40             G30 

Irregular 
95-130 
Volts. 

32          3.6             T14-38 

50 

100 

G40 

50             80             G40 

60 

60             ,G40 

-"          :;.x                  G20 

Stereopticon. 

32          4.0                   G20 
32          4.0                   G25 
50           1.0                   G25 
100          3.75                 G30 
Total   Watts. 
14.4                   SSR18-16 

Reflector. 

35                       R2 ; 
45                       R28-23 

8          4.4 

Round. 

16          3.8               G18fe 
16          3.8               G25 

Tubular. 

32          3.8 

16          3.8            Tin-::.; 

Irregular 
200-250 
Volts. 

Stereopticon. 

32          3.8               G25 
50          4                  G25 

100          3.75            G30 

Total   Watts. 

Reflector. 

35                       R24-19% 

Meridian. 

45                      R28-23 

60                             G30 

120                             G40 

NOTE:  The  large  number  of  types  shown  in  above  table  is  further  multiplied  by  different  basis  and  colors.  In 
addition  to  these  standard  multiple  lamps  the  variety  of  street  series  types  (with  carbon,  Gem  and  Tungsten  filaments),  and 
Miniature-decorative,  candelabra,  battery,  surgical,  novelty  an  1  special  lamps  (with  carbon,  Tantalum  and  Tungsten  fila- 
ments;   present   an   even    more   formidable   an 
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Gain    in    Income    Possible    for    Same    Apparatus    With 
Tungsten    Lamps. 


In  Fig.  15  is  shown  the  relative  cost  of  producing  a  candle 
hour  of  light  with  various  lamps  on  the  differential  cost  basis. 

In  Fig.  17  is  shown,  for  series  lamps,  the  gain  in  income 
which  is  possible  for  the  same  apparatus  with  the  tungsten 
lamps  as  compared  with  the  carbon  lamps. 

The  25-watt  lamp  has  been  in  the  field  only  a  couple  of 
months,  and  its  sales  already  amount  to  nearly  as  much  as  those 
of  the  40  and  60  watt  types  and  will,  before  long,  materially 
exceed  that  of  any  other  size.  The  40-watt  lamp  is  also  pro- 
vided in  the  small  standard  bulb  so  that  it  will  fit  into  the 
regular  installations  without  changing  any  fixtures  or  shades, 
and  this  lamp  should  prove  equally  popular  to  the  25-watt  size, 
giving,  as  it  does,  twice  the  candle  power  of  the  ordinary  16  c.  p. 
carbon  lamp,  with  25  per  cent,  less  energy  consumption. 

We  have,  from  time  to  time,  received  very  interesting  re- 
ports on  the  life  and  candle  power  performance  of  'the  tungsten 
lamp,  and  know  from  these  records  that  the  life  of  the  commer- 
cial lamp  of  today  is  remarkably  long.  The  lamp  can  safely  be 
counted  upon  for  giving  a  life  of  approximately  S00  to  1,000 
hours,  with  candle  power  so  well  maintained  that  the  decrease 
in  hrilliancv  is  not  noticeahle. 


GERMAN     MUNICIPAL     ELECTRIC     PLANTS. 

Consul  Thomas  H.  Norton  of  Chemnitz  furnishes  the  fol- 
lowing review  of  the  operations  of  municipally  owned  electric 
plants  in  Germany,  and  the  main  factors  entering  into  their 
conduct: 

Germany  is  making  experiments  in  so  many  directions  in 
connection  with  the  municipalization  of  public  utilities  that 
the  results  of  her  experience  are  becoming  more  and  more 
valuable  for  other  countries.  Of  especial  interest  at  present 
is  the  outcome  of  the  widespread  management  by  cities  of 
generating  plants  for  electricity,  supplying  current  for  both 
power  and  illumination. 

The  following  table  shows  the  net  annual  profit  or  loss  of 
'such  plants  in  32  cities  owning  and  managing  the  entire  equip- 
ment. All  of  these  cities  have  populations  in  excess  of  50,000. 
The  figures  given  are  for  1905,  and  represent  the  surplus,  or 
deficit,  remaining  after  payment  of  interest  and  deduction  of 
(he  customary  amounts  for  sinking  funds  and  depreciation. 

Annual 

City —  surplus 

Aachen    $54,000 

Altona    90.000 

Barmen    21,420 

Bochum 46,000 

Bremen    92,000 

Breslau 78,000 

Kassel   31.000 

Chemnitz 32,000 

Koln 82,000 

Krefeld 22,000 

I  larmstadt    13,000 

Dresden 77,000 

Dusseldorf    91,000 

Elberfeld 10,000 

Erfurt    2,000 

Frankfort 330.800 

Freiburg    5,000 

Gi  Isenkirchen 3,000 

Hanover     20,000 

Kiel 20,000 

Muhlhausen    17,000 

Munchen     47,000 

Nurnberg    58,000 

Potsdam 11,000 

Stuttgart     89.000 

Wiesbaden 17,000 

Annual 

City—  deficit 

Dortmund    $62,000 

Gorlitz    238 

Halle     21.420 

Konigsberg 5,000 

Plauen     238 

Posen .     4,522 

It  is  noticeable  that  in  but  few  cases  are  surpluses  of  any 
considerable  amount  entered  upon  the  balance  sheets.  Even 
in  such  cases  experts  express  doubts  as  to  whether  the  sinking 
and  depreciation  funds  are  fully  adequate  from  a  business 
standpoint. 


Electric    power    for    the    Alaska-Yukon-Pacific    Exposition, 

which  opens  in  Seattle  on  June  1st,  will  be  furnished  from  Sno- 
qualmie  Falls,  10,000  k.  w.  at  13.200  volts,  delivered  to  the 
substa'jon  at  the  fair  grounds,  which  will  also  care  for  over- 
loads at  the  terminals  of  the  street  railway  system.  There 
will  be  250,000  incandescent  lamps  used  on  the  grounds, 
including  a  special  equipment  of  tungsten  lamps  for  the  Fine 
Arts  Building.  A  great  waterfall  will  be  illuminated  by 
electric  searchlights;  electrical  exhibits,  including  wireless 
communication,  electric  vehicles  and  motor  boats,  will  be 
installed  in  the  various  buildings,  and  every  endeavor  made 
to  show  the  most  advanced  stages  of  the  art. 


228 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


[Vol.  XXII     No.  12 


an 
few 


INTERFERENCE  WITH  ELECTRIC  WIRES  IN 
MOVING  BUILDINGS. 

BV    I  M  I  RSON    W     Ki   \1> 

Member  of  the  San  Francisi  o  Ba 
Some   interesting   decisions   have   arisen   on   the    subject    of 
moving  houses  along  public  streets.    It  can  be  readilj    seen  that 
such  an  employment  will  interfere  with  numerous  industries  and 
practices,  especially  on  the  more  prominent  thoroughfares 

Seemingly.   Curt-   have  not   taken  a   favorable   view   ol    this 
practice.      Ingenious    arguments     have    been     found    by     judges 
against  such  a  use  of  tin-  public  street--     It  ha-  been  judicially 
-ai.l  that  moving  houses  along  a  public  highwaj    i-  not  an  ordi- 
nary use  of  the  highways  and  is  not  within  the  rights  to  b(    .11 
joyed  by  the  public  in  such  highways.    One  Court  saw   dangerous 
possibilities   in   severing   wire-   to  allow    a   towering  building  to 
pass;    travel    will    be    interrupted    and    passengers    will    suffer 
inconvenience   not   to  be   tolerated   for   such  a   reason.     In 
present-day  city  streets  can  a  building  worthy  the  name  be  moved 
any  distance   without   necessitating  a   cutting   of   telephone,  tele- 
graph, or  trolley  w  ire- 
Ordinances  usually  fix  the  elevation  of  wire-   to  be   -trung  in 
streets.    Telegraph  and  telephone  wires  may  easilj   be  regulated. 
It    matters    little    whether    telephone    and    telegraph    wire-    are 
strung  at  an  elevation  of  forty,  fifty,  or  sixty   feet,  but   the  case 
of  trolley  wire-  is  very  different.     Their  effectiveness  depend     on 
an   elevation   itself   to   bi     determined   by   the   elevation   of   a   car. 
The  elevation  of  trolley  wires  cannot  be  so  easily  regulated  b) 
ordinance.     When  a  franchise  is  granted  the  presumption  follow- 
that  the  trolley  wire-  to  be  strung  will  be  at  an  elevation  which 
will    interfere    with    building-moving   on    the    streets.      That    the 
moving  of  buildings  along  street-  conflicts  with  the  usual  uses  of 
such  streets  (a  thoroughfare  for  trolley  wire-,  for  example)  will 
alone  show  that  such  a  practice  is  no  "ordinary  use"  of  street- 

In  the  Fort  Madison  Street  Railway  Company  case  it  is  said. 
"There  is  no  doubt  but  that  one  desiring  to  change  the  location 
of  a  house  or  other  structure  may  move  it  along  a  public  street, 
providing  the  conditions  of  the  street  are  such  that  this  may  be 
done  without  injury  to  others  having  a  prior  right  thereto;  and 
provided,  further,  that  tin-  does  not.  by  interfering  with  travel, 
become  a  nuisance."  The  ultimate  holding  in  that  case  has  been 
elsewhere  expressed  in  these  words:  "Inasmuch  as  the  street 
railway  company  had  a  franchise  to  run  its  cars  in  the  street, 
and  as  the  owner  of  the  house  could  not  move  it  as  intended 
without  occupying  the  company's  track,  destroying  the  trollej 
line,  and  interrupting  for  a  considerable  time  the  operation  of  it- 
cars,  it  was  held  that  he  wa-  not  entitled  to  take  the  house  into 
that  street." 

The  rule  in  Ohio,  as  shown  in  Toledo,  B.  G.  &  S.  Traction 
Company,  Sterling  (20  Ohio  C.  C  227)  seems  to  comprehend  a 
right  in  the  public  to  move  buildings  in  public  streets,  and  even 
in  streets  that  are  the  thoroughfares  of  electric  wires.  In  that 
case  it  was  determined,  "It  would  be  a  reasonable  requirement  on 
the  part  of  an  electric  street  railway  company  that  houses  should 
be  moved  aero--  it-  tracks  only  in  the  night  time,  both  for  the 
protection  of  the  public  from  any  danger  which  might  be  involved 
in  the  removal  or  disconnection  of  the  wires  at  a  time  when  the 
current  was  on.  ami  also  to  avoid  injury  to  the  company  by  the 
interruption  of  its  travel,  and  the  inconvenience  of  passengers  in 
their  transportation,  and  the  right  of  the  people  to  travel  along 
the  company's  tracks  in  its  car-." 

It  would  be  useless  to  name  the  State-  which  hive  specifically 
held  that  "moving  houses  along  a  public  highway  is  not  an  ordi- 
nary use  of  a  street,  and  is  not  within  the  right  which  is  enjoyable 
by  the  nublic  in  such  highway."  It  is  interesting,  however,  that 
Illinois,  Xew  Jersey  and  North  Dakota  have  so  determined. 

The  North  Dakota  case  (Northwestern  Tel.  Exc.  Co  \, 
Anderson,    12    N.    Dak     585),    now    quite    famous    and    of    wide 


acquaintance  to  law  writers,  arose  in  an  action  brought  by  a 
telephone  companj  to  recover  damages  alleged  to  have  been 
caused  to  the  company'-  property  by  the  defendant  while  moving 
a  house  through  and  upon  the  streets  of  the  en-,  of  Gran)  Forks. 
"Was  the  right  granted  a  naked  permission  to  set  poles  and 
string  wires  on  the  streets,  or  was  it  accompanied  by  protection 
from  damages  by  reason  .if  other  usages  of  the  street  permitted  by 
the  council  for  private  purposes?  The  appellant  in  this  case  is 
not  asking  to  be  allowed  to  make  an  ordinary  use  of  the  streets 
_>f  the  city.  He  is.  on  the  contrary,  asking  that  he  be  permitted 
to  use  the  -treets  in  an  extraordinary  mode,  and  for  an  unusual 
purpose.  It  would  be  strange,  indeed,  if  large  buildings  could 
ived  along  the  thronged  streets  of  a  city  without  control  or 
lion,  anil  it  would  be  equally  strange  if  the  owner  of  a 
building  could  destroy  the  property  of  others  to  enable  him  to 
move  hi-  building  from  one  place  to  another.  To  compel  plaintiff 
to  remove  its  wire-  or  repair  them  whenever  called  upon  to  do  so 
sons  moving  houses  would  add  a  burdensome  and  unreason- 
able condition  to  the  ordinance  under  which  it  act-." 

In  Indiana  the  injunction  was  used  tin  Williams  vs.  Citizens 
Railway  Company,  130  Ind.  71)  to  restrain  a  house-mover  from 
cutting  wires.  The  city  ordinance  required  all  wires  to  be  twenty- 
two  feet  above  the  level  of  the  street.  The  wires  in  question  hung 
fourteen  feet  above  the  level  of  the  street.  1  he  building  could 
have  passed  under  wires  elevated  twenty-two  feet.  '1  he  injunc- 
tion wa-  granted,  regardless  of  these  figures,  on  the  right. of  the 
public  to  regular  and  continuous  running  of  the  street  cars. 

The  Ordinances  of  San  Francisco  (1904)  provide  for  moving 
of  houses  in  the  streets  of  that  city.  Among  other  provisions  of 
the  Ordinance  it  i-  required  "Whenever  the  owner  of  any  build- 
ing intended  for  human  occupation  shall  desire  to  remove  the 
same  along  any  public  street  he  must  make  a  written  application 
to  the  Board  of  Public  Works  for  permission  so  to  do."  The 
part  of  Ordinance  No.  1026  applying  to  wiring  in  the  streets 
onlj  applies  to  wires  belonging  to  the  city's  Department  of  Elec- 
tricity. "Also  a  further  sum  not  exceeding  twenty-five  dollars 
in  coin  is  deposited  with  the  Chief  of  the  Department  of  Elec- 
tricity to  defray  all  expenses  of  said  Chief  of  the  Department  of 
Electricity  in  taking  charge  of,  removing,  fixing  and  repairing 
the  wires  or  system  or  any  portion  thereof,  or  any  damage  thereto, 
connected  with  said  Department  of  Electricity,  in  consequence  of 
the  moving  or  removal  of  any  house  or  building." 


EXAMINATION    FOR    MECHANICAL    DRAFTSMAN. 

The  United  States  Civil  Service  Commission  announces 
examinations  on  April  14-15.  1909.  to  secure  eligibles  from 
which  to  make  certification  to  fill  vacancies  as  they  may  occur 
in  the  positions  of  mechanical  draftsman  and  topographic 
draftsman  in  the  Isthmian  Canal  Service.  The  entrance 
salaries  of  these  positions  are  as  follows:  Mechanical  drafts- 
man, first  class,  $150  a  month;  second  class,  $125  a  month; 
topographic  draftsman,  $125  a  month;    traser,  $100  a  month. 


YREKA,  CAL  —  President  Jesse  W.  Churchill  and  Secre- 
tary Alex.  J.  Rosborough,  representing  the  Siskiyou  Electric 
Power  &  Light  Company,  have  filed  claims  to  450,000  inches, 
measured  under  a  four-inch  pressure,  of  the  water  of  the 
Klamath  river,  to  be  taken  out  at  two  points  about  half  a 
mile  distant  from  the  present  power  plant  on  Fall  creek. 
This  spring  the  company  will  begin  work  on  a  new  power 
plant  on  the  Klamath  river,  near  Ward's  canyon,  which  is 
capable  of  developing  60,000  horsepower.  The  present  plant 
at  Fall  creek  is  now  developing  6,000  horsepower,  which  is 
insufficient  for  the  present  demands. 


Telephone  tram  dispatchirg  on  the  Canadian  Pacific 
Railway  has  been  so  successful  between  Montreal  and  Farn- 
ham  that  it  has  been  decided  to  adopt  it  on  two  circuits  on 
the  western  lines  of  the  road.  Ultimately  it  will  replace 
the  telegraph  in  the  operation  of  trains. 
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CURRENT  COMMENT 


Aluminum  foil  is  replacing  lead  and  tin  for  many  packing 
purposes,  as  it  is  non-poisonous  and  cheaper  than  tin. 

A  street  railway  strike  in  Manila  on  March  4  was  promptly 
squelched  by  employing  non-union  Filipinos  and  Americans, 
who  ran  the  cars  under  police  protection. 

French  letter-telegrams  in  the  first  month  of  use  totaled 
over  seven  thousand  and  contained  nearly  four  hundred  thou- 
sand words.  These  are  sent  at  reduced  rates  during  certain 
hours. 

Carbon  bisulphide  is  produced  in  a  specially  constructed 
electric  furnace  which  allows  a  continuous  run  of  over  a  year. 
Ii  is  a  powerful  solvent  for  gut'a-percha  and  other  organic 
compounds. 

Cement  for  lining  boiler  fuinaces  with  sheet  asbestos  may 
be  made  from  fire  clay  mixed  with  silicate  of  soda.  China 
clay  used  in  the  same  way  makes  a  neat  job  if  the  heat  is 
not  excessive. 

Ohio  independent  telephone  stations  totaled  324,663,  as 
compared  with  307,674  in  1907,  according  to  statistics  com- 
piled by  President  F.  L.  Beam,  of  the  Ohio  Independent  Tele- 
phone Association. 

Photo-telegraphy  received  its  first  practical  test  in  the 
United  States  when  the  photographs  of  President  Taft  and 
Mr.  Roosevelt  were  sent  over  the  wires  from  Washington  to 
New  York  on  March  4th  by  the  Korn  apparatus,  American 
rights  for  which  are  controlled  by  Collier's  Weekly. 

Electric  power  from  peat-gas  machines  is  to  be  furnished 
the  region  around  Svedala,  Sweden.  A  ton  of  peat  will  pro- 
duce over  three  thousand  cubic  yards  of  gas.  Peat-gas  ma- 
chines are  said  to  require  less  than  half  as  much  fuel  as  steam 
machines  for  the  production  of  a  given  amount  of  power. 

German  electro-chemical  industries  are  reported  to  be 
suffering  from  over-production  and  market  depression.  Com- 
petition has  reduced  the  price  of  aluminum  to  about  the  cost 
of  production;  the  calcium  carbide  market  is  unfavorable  and 
the  iron-alloys  not  in  demand  because  of  the  lessened  steel 
oui  put. 

A  strike  of  telegraph  operators  has  interfered  with  the 
communication  rendered  by  the  Paris  Bureau  of  the  Post- 
office.  General  dissatisfaction  with  the  government  plan  of 
promotion  by  the  partial  merit  system  instead  of  by  seniority 
not  only  caused  this  strike  but  may  also  bring  on  a  strike  of 
the  telephone  operators. 

Power  plants  for  the  locks  at  Gatun  and  Mlraflores  on  the 
Panama  Canal  are  being  installed  first  to  operate  the  concrete 
mixing  and  handling  apparatus,  and  later  as  a  reserve  to 
operate  the  locks  should  hydraulic  power  fail.  Six  1500  k.  w. 
Curtis  steam  turbines,  together  with  generators,  boilers,  oil 
pumps  and  auxiliaries  are  on  the  ground. 

Steel  bands  as  belts  for  power  transmission  can  be  sub- 
stituted for  leather  or  rubber,  particularly  with  small  diameter 
pulleys.  They  do  not  stretch  nor  slip,  have  but  little  wear,  and 
run  noiselessly.  Tests  made  by  Professor  Kammerer,  of 
Charlottenburg,  show  that  ten  horsepower  can  be  transmitted 
by  a  steel  band  one  centimeter  wide  and  one-half  millimeter 
thick. 

Soldering  aluminum  has  always  been  difficult,  and  con- 
tact is  usually  obtained  by  riveting  or  by  the  Maclntyre  joint 


for  wires.  A  formula  patented  by  two  Belgians,  J.  I.  and 
Rene  Wilbrin,  is  said  to  be  good  if  the  aluminum  parts  to  be 
soldered  are  perfectly  clean.  It  consists  of  a  mixture  of  90.6 
parts  of  tin,  6S  of  zinc  and  9  of  copper. 

Poles  for  telephone  and  telegraph  use  in  1907  amounted 
to  2,311,651,  costing  an  average  of  $1.72  apiece.  This  repre- 
sents two-thirds  of  the  entire  pole  production  of  the  country. 
Cedar  poles  constituted  over  two-thirds  of  this  and  chestnut 
nearly  one-fifth.  The  ravages  of  decay  are  shown  by  the  large 
proportion  used  for  renewals — fully  two-thirds. 

A  liquid  microphone  is  used  by  Prof.  W.  Majorana  in  his 
new  system  of  wireless  telephony.  A  stream  of  acidulated 
water  flows  between  a  pair  of  platinum  electrodes  placed  in 
a  small  tub  attached  to  the  diaphragm  of  the  microphone. 
This  stream  fluctuates  as  the  microphone  is  vibrated  by  the 
voice  and  thus  varies  the  electrical  resistance  in  accordance 
with  the  sound  of  the  voice. 

Spontaneous  ignition  of  engine  waste  as  experimentally 
investigated  by  Mr.  Nowicki  is  described  in  a  recent  issue 
of  "Gluckauf."  The  rise  in  temperature,  measured  as  air  was 
drawn  through  the  greasy  mixture  by  an  aspirator  was  found 
to  be  about  180°  C.  in  2V&  hours,  sufficient  to  char  the  waste. 
It  is  advised  that  all  cotton  waste  be  burned  as  soon  as  it  has 
absorbed  its  own  weight  of  oil. 

An  electric  anemometer  has  been  invented  by  Prof.  R.  B. 
Goldschmidt  of  the  University  of  Brussels.  It  depends  upon 
the  variation  in  resistance  of  platinum  with  temperature 
change.  One  wire  is  exposed  to  the  wind,  the  other  shielded, 
these  wires  forming  two  branches  of  a  Wheatstone  bridge. 
If  a  current  of  air  strikes  the  exposed  air  there  will  be  a 
difference  of  temperature  which  is  recorded  by  a  galvano- 
meter. 

A  forest  produces'  laboratory  is  to  be  established  at  the 
University  of  Wisconsin,  at  Madison,  by  the  United  States 
Forest  Service.  The  establishment  of  the  laboratory  means 
the  concentration  of  all  lines  of  the  experimental  investiga- 
tions of  the  government  looking  to  closer  and  better  utilization 
of  timber  and  the  checking  of  wood  waste.  Forest  Service 
laboratories  for  timber  test  work  at  Yale  and  Purdue  Univer- 
sities and  the  government's  wood  pulp  and  wood  chemistry 
laboratory  in  Washington  will  be  consolidaU  -1  and  transferred 
to  Madison  as  soon  as  prac'icable.  A  force  of  15  to  20  timber 
test  engineers,  experts  in  wood  preservation,  wood  pulp  manu- 
facture and  wood  distillation  will  have  charge  of  the  work 
carried  on.  The  laboratory  will  have  an"  equipment  valued 
at  not  less  than  $15,000. 

Japanese  electric  railways  have  a  total  length  of  165  miles 
with  100  miles  more  under  construction,  according  to  Consul 
John  H.  Snodgrass.  This  has  been  done  by  16  companies  with 
an  aggregate  capitalization  of  $38,912,336.  In  addition  to 
these,  there  are  15  companies  which  are  not  yet  in  working 
order,  with  an  aggregate  capital  of  $15,062,500.  The  import 
duty  on  electric  cars  and  parts  is  20  per  cent;  on  electric 
locomotives,  wheels  and  axles  $2.35  per  132  pounds;  on  insu- 
lated wire  and  cable  20  per  cent  ad  valorem;  on  incandescent 
lamps  of  32  c.  p.  or  less  $2.90  for  every  132  pounds.  In  1907 
the  16  companies  had  a  reserve  fund  of  $496,865,  and  the 
receipts  had  reached  the  enormous  aggregate  of  $3,S2S,887, 
from  which  a  dividend  of  $1,738,762.  or  about  7  per  cent,  was 
paid,  the  passenger  list  for  that  year  amounting  to  1S2.3S9.707 
persons.  Though  the  business  has  greatly  increased,  there 
has  been  a  gradual  decrease  in  dividends,  due.  it  is  said,  to 
large  flotations  of  stock. 
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PERSONAL. 
W.  F.  Murphy,  general  manager  of  the  Malm  Consolidated 
Power  Company,  is  in  San  Francisco. 

Frank  W.  Eastman  is  in  San  Francisco  as  representative 
of  Stanley  &  Patterson  of  New  York. 

W.  V.  Whitfield  of  the  Sterling  Varnish  Company  of 
Pittsburg,  Pa.,  was  in  San  Francisco  last  week. 

W.  H.  Dickinson  has  been  appointed  Seattle  manager  for 
tlie  Riter-Conley  Manufacturing  Company,  of  Pittsburg,  Pa. 

T.  W.  Winsor  is  expert  electrical  aid  in  the  depart  nun: 
of  construction  and  repair,  Puget  Sound  Navy  Yard,  Bremer- 
ton, Wash. 

T.  H.  Dooling  of  the  San  Francisco  office  of  the  Klectric 
Storage  Battery  Company  left  this  week  for  a  short  trip  to 
Los  Angeles. 

A.  T.  Clark,  treasurer  of  the  American  Circular  Loom 
Company,  and  John  R.  Cole  of  San  Francisco  spent  the  past 
week  fishing  at  Catalina  Island. 

R.  T.  Durrett,  vice-president  and  general  manage]  of  the 
Coos  Bay  Home  Telephone  Company  at  Marshfield,  Oregon, 
was  in  San  Francisco  this  week. 

S.  H.  Lee,  formerly  with  the  Connecticut  Companj  of 
New  Haven,  is  now  with  the  Portland  Railway,  Light  and 
Power  Company  of  Portland,  Oregon. 

R.  J.  Andrus,  formerly  commercial  agent  for  the  Wash 
ington  Water  Power  Company,  is  now  superintendent  of  the 
Kennewick-Pasco  system  of  Yakima  Valley  Power  Company 
at  Kennewick,  Wash. 

Henry  M.  Steele,  who  has  for  the  past  few  years  been  with 
,1.  G.  White  &  Company,  Inc.,  engineers  and  contractors,  13 
Exchange  place,  New  York,  as  chief  civil  engineer,  has  re- 
signed on  account  of  ill  health  and  has  removed  with  his 
family  from  New  York  to  Asheville,  N.  C. 

F.  N.  Boyer,  of  the  Chicago  office  of  the  General  Electric 
Company,  accompanied  by  Mrs.  Boyer,  returned  from  Hono- 
lulu on  March  15th.  Mr.  Boyer  has  been  several  months  on 
the  Pacific  Coast  and  the  Hawaiian  islands  seeking  renewed 
health  and  is  planning  to  spend  several  weeks  more  in  this 
vicinity,  after  which  he  will  return  to  Chicago,  where  lie  ex- 
pects to  resume  his  duties. 


TRADE   CATALOGUES. 
Fort    Wayne    tan    motors    are    attractively    portrayed    and 
specified  in   Bulletin  No.    1114   from   the   Fort   Wayne   Electric 
Works. 

An  attractive  booklet  from  the  Stromberg-Carlson  Tele- 
phone Manufacturing  Company  of  Rochester,  N.  Y.,  portrays 
the  saving  of  time  effected  by  their  telephone  equipments. 

Catalogue  No.  23  from  the  Chicago  Fuse  Wire  and  .Manu- 
facturing Company  is  an  illustrated  descriptive  price  list  of 
Union  stamped  steel  switch  boxes,  outlet  boxes  and  covers. 

Bulletin  No.  1113  from  the  Fort  Wayne  Electric  Works  il 
lustrates  and  describes  their  Type  M.  L.  Three-Bearing  Belted 
D.  C.  Generators  wi'h  balance  wheel  for  small  plants  operated 
by  gas  engines. 

The  subject  of  lubrication  is  treated  in  a  pamphlet  stating 
the  advantages  of  a  pure  mineral  grease  for  general  lubri- 
cation, issued  by  the  Keystone  Lubricating  Company,  Phila- 
delphia. 

"Tests  of  Friction  Clutches  for  Power  Transmission," 
by  Prof.  R.  G.  Dukes,  a  reprint  of  a  paper  presented  before 
the  last  annual  meeting  of  the  American  Society  of  Mechan- 
ical Engineers,  has  been  issued  by  the  Hill  Clutch  Company 
of  Cleveland,  Ohio. 


NEWS  OF  THE  STATIONARY  ENGINEERS. 

The  National  Association  of  Stationary  Engineers  will 
hold  its  sixth  annual  State  convention  in  San  Francisco  in 
June.  The  committee  is  made  up  of  members  of  both  of  the 
San  Francisco  associations,  No.  1  and  No.  3,  including  Chair- 
man P.  L.  Ennor,  Secretary  A.  C.  Arbuckle,  Treasurer  Charles 
Dick,  William  Jenkins,  James  E.  Green,  John  Traynor,  H. 
Noethig,  M.  W.  Herzog,  John  W.  Carter,  B.  E.  George,  H.  Davis 
and  D.  E.  Brewer.  In  addition  to  the  usual  papers  and  meetings 
arrangements  are  being  made  for  an  exhibit  of  power  machinery 
at  the  Auditorium  during  the  week  beginning  June  14th. 
Much  of  the  floor  space  for  the  exhibits  has  been  already 
taken  by  manufacturers  and  dealers  in  engineering  supplies. 
The  seven  subordinate  associations  in  California  are  working 
to  make  this  the  most  successful  yet  held. 

Subordinate  Association  No.  3,  of  which  W.  P.  Milner  is 
president  and  David  Thomas  secretary,  have  arranged  for  a 
number  of  talks  and  lectures  on  a  wide  variety  of  subjects 
of  interest  to  the  engineering  and  electrical  fraternity,  of 
which  due  notice  will  be  given  in  the  Journal  of  Electricity, 
Power  and   Gas. 


The  Steam  Turbine  was  the  subject  of  two  talks  recently 
given  by  Mr.  W.  J.  Davis  of  the  San  Francisco  office  of  the 
General  Electric  Company.  On  March  24th,  at  8:30  p.  m.,  a 
representative  of  the  Westinghouse  Electric  and  Manufac- 
turing Company  will  speak  on  the  Parsons  turbine  at  the 
association  rooms  in  the  Merchants'  Exchange  Building.  All 
those  interested  in  this  subject  are  cordially  invited  to  attend. 

DAVID  THOMAS,  Cor.  Sec. 


TRADE    NOTES. 
The    Telephone    Electric    Equipment    Company    have    re- 
moved their  general  offices,  sales  rooms  and  warehouse  to  612 
Howard  street,  San  Francisco. 


LOS    ANGELES    SECTION,  A.  I.  E.  E. 

The  Los  Angeles  Section  of  the  American  Institute  of 
Electrical  Engineers  met  at  the  University  of  California, 
March  16th.  Mr.  Clem  A.  Copeland  read  an  interesting  paper 
ou  "Transformer  Kinks  and  Wrinkles." 


EXAMINATION     FOR     WIRELESS     EXPERT. 

Tlie  United  Stales  Civil  Service  Commission  announces 
an  examination  on  April  21,  1909,  to  secure  eligibles  from 
which  to  make  certification  to  fill  a  vacancy  in  the  position 
of  assistant  electrical  engineer,  expert  in  wireless  telegraphy, 
in  the  Signal  Service  at  Large,  at  a  salary  of  $1,500  to  $1,800 
pel  annum,  depending  upon  the  experience  and  qualifications 
of  the  appointee,  and  vacancies  requirfhg  similar  qualifica- 
tions as  they  may  occur  in  any  branch  of  the  service.  The 
pel  sun  appointed  to  the  position  for  which  this  examination 
is  held  will  probably  be  located  for  the  major  portion  of  his 
lime  in  Washington,  D.  C,  but  he  will  also  be  required  to 
travel  about,  the  United  Sta'es  visiting  wireless  telegraph 
stations,  which  visits  may  be  of  a  few  days  or  several  months' 
duration.  This  examination  will  consist  of  theoretical  and 
practical  questions  in  electrical  engineering,  with  special  atten- 
tion to  wireless  telegraphy  and  telephony;  technical  training 
and  experience  in  the  line  of  the  required  duties  (rated  on 
application).  Applicants  must  indicate  in  their  applications 
that  they  have  a  good  general  knowledge  of  electrical  science 
and  that  they  are  thoroughly  familiar  with  wireless  teleg- 
raphy and  telephony  both  in  theory  and  operation.  Applicants 
whose  applications  fail  to  show  that  they  have  had  sufficient 
training  and  experience  to  entitle  them  to  a  rating  of  at  least 
70  per  cent  in  that  subject  will  not  be  admitted  to  the 
examination. 
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913,753.  Light-Regulator  for  Electric  Lamps.  Thomas  E. 
Murray,  New  York,  N.  Y.  The  combination  of  a  rotary  shaft, 
a  plurality  of  disks  of  non-conducting  material  on  said  shaft,  a 
plurality  of  tapered  plates  of  conducting  material  seated  in  the 


1  i     i       it 

circumferential  peripheries  of  said  disks,  and  a  contact  hear- 
ing on  said  plates  and  disks  and  movable  in  the  axial  direction 
of  said  shaft. 

913,888.  Electric  Furnace.  Paul  L.  T.  Heroult,  La  Praz, 
France,  assignor  to  Societe  Electro-Me'allurgique  Francaise, 
Froges,  Isere,  France.  An  electric  furnace  bavins  side  walls 
B  for   maintaining  a  column   of  the  charge,  an   overhanging 


wall  C,  a  shaft  D  above  said  overhanging  wall  and  through 
which  the  charge  is  fed,  and  an  electrode  beneath  said  over- 
hanging wall,  said  parts  being  proportioned  and  located  to 
permit  the  removal  of  the  electrode  out  of  contact  with  the 
charge. 

914,214.  Electrolytic  Process  of  Producing  Nitrogen  Com- 
pounds. Charles  E.  Acker,  Niagara  Falls,  N.  Y.  The  elec- 
trolytic process  of  producing  nitrogen  compounds,  which  con- 
sists in  continuously   electrolyzing  a   molten  compound   of  a 


metal  capable  of  forming  nitrogen  compounds,  alloying  the 
separated  metal  with  the  cathode  metal,  removing  the  alloy 
and  reacting  on  it  with  a  nitrogeneous  reagent,  separating 
the  products  of  reaction,  and  returning  the  residual  metal  to 
the  cathode. 


913,733.  Gas-Generator.  James  A.  Kenworthy,  Oakland, 
Cal.  A  carbureter  comprising  a  casing  adapted  to  contain 
volatile  oil,  a  plurality  of  receptacles  therein  open  at  the 
bottom  to  the  entrance  of  the  oil,  a  pipe  extending  to  the 
bottom  of  the  casing,  conduits  leading  from  the  bottom  of 
said   pipe,  one  for  each  receptacle,  and  discharging  upwardly 


into  the  open  bottom  oi  said  receptacle,  contracted  out- 
lets at  the  tops  of  the  receptacles,  screens  arranged 
horizontally  above  said  outlets,  against  which  the  air  emerg- 
ing from  tin-  receptacles  impinges,  a  discharge  conduit  for  the 
gas,  and  a  screen  covering  the  bottom  of  the  discharge  con- 
duit, substantially  as  described. 


914,165.  Device  for  Controlling  Hydraulic  Pressure. 
James  W.  Nelson,  New  York,  X.  Y.  In  combination,  a  plural 
ity  of  means  having  the  common  operative  means  for  generat- 
ing hydraulic  pressures,  means  apart  therefrom  for  combining 


said  pressures  or  rendering  effective  one  thereof  only  and  for 
controlling  and  distributing  the  resultant  pressure,  and  means 
for  simultaneously  applying  said  resultant  pressure  at  a  plu- 
rality of  selective  points. 
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A    NEW    SMALL-BULB    40-WATT    TUNGSTEN    LAMP. 

Several  months  ago  a  25-watt  Tungsten  lamp  was  placed 
on  the  market  with  a  bulb  practically  the  same  as  used  in 
the  familiar  16-candle  power  carbon  lamp  and  which  could 
be  used  as  a  substitute  for  the  carbon  lamp  in  any  fixture 
or  shade.  This  lamp  came  into  immediate  favor  and  general 
use,  but  it  lacked  one  of  the  chief  advantages  of  the  use  of 
Tungsten  filament  lamps — a  large  increase  of  illumination 
without  increasing  the  current  consumption. 

The  General  Electric  Company  has  recently  placed  on 
the  market  a  small  bulb  lamp  with  a  40-watt  Tungsten  fila- 
ment giving  double  the  candle  power  of  the  present  16- 
candle-power  carbon  lamps,  but  taking  only  four-fifths  of  the 
current.  This  lamp,  when  substituted  for  the  carbon  lamp, 
will  therefore  not  only  materially  reduce  the  cost  to  the 
customer,  but  will  greatly  increase  the  standard  of  illumina- 
tion by  doubling  the  quantity  and  bettering  the  quality  of  the 
light  given. 

As  seen  by  the  accompanying  illustration,  which  shows 
the   lamp    in    about    two-thirds    size,    the    bulb    and    base    are 


40-\V:iM    TungHten    Lamp. 

practically  the  same  as  that  of  the  ordinary  incandescent 
carbon  lamp. 

This  new  40-watt  lamp  contains  all  of  the  many  im- 
provements in  filament  construction  and  methods  of  support 
perfected  by  the  General  Electric  Company,  and  truly  repre- 
sents the  latest  and  best  development  in  Tungsten  lamp 
manufacturing.  Like  other  General  Electric  Tungsten  lamps, 
it  can  be  burned  in  any  position  without  affecting  its  life 
or  candle  power,  and  its  small  bulb  adapts  it  to  all  ordinary 
shades,  chandeliers  and  brackets. 

Its  price  is  less  than  that  of  the  regular  large-bulb 
Tungsten  lamp  with  shoulder  base,  and  the  operating  cost, 
including  cost  of  lamp  and  current,  is  less  than  any  incan- 
descent lamp  smaller  than  the  60-watt  Tungsten.  Further- 
more, the  customer  is  not  required  to  include  in  the  purchase 
of  the  lamp  a  new  outfit  of  special  fixtures,  shades,  etc. 
From  a  commercial  standpoint,  therefore,  it  is  the  easiest 
selling  lamp  on  the  market  and  is  of  additional  value  to  the 
central  station  in  maintaining  the  revenue  from  its  cus- 
tomers. 


The  new  small-bulb  40-watt  lamp  can  be  used  in  installa- 
tions now  using  the  old  type  with  shoulder  base  and  Holo- 
phane  reflectors  by  changing  the  slunk'  holder  from  the  "H" 
type  to  the  "O"  type.  This  will  raise  the  reflector  around 
the  lamp  so  as  to  bring  the  filament  in  correct  "focus"  and 
obtain  practically  the  same  efficient  distribution  of  light  from 
the  reflecting  and  refracting  prismatic  surfaces. 


"UNION"    SHALLOW    SECTIONAL    SWITCH     BOXES. 

commodate  the  growing  demand  for  shallow  switches 
and  receptacles  that  has  lately  induced  the  makers  of  this 
line  of  goods  to  bring  out  a  shallow  type  switch,  the  Chicago 
Fuse  Wire  and  Manufacturing  Company  has  designed  two 
shallow  boxes  of  the  sectional  type  construction,  to  be  em- 
ployed in  thin  partitions,  outside  walls,  and  where  there  is 
net  ample  room,  or  where  it  would  entail  additional  work  in 
ciitting  away  the  material,  to  install  a  deeper  box. 

'I'lie   "CCS"  or  loom  box  as  shown  in  single  in  Fig.  1  is 
two  inches  deep,  outside  dimensions,  and  will  take  all  makes 


Figs.    I.    2   find    :: — Shallow    Sectional    Switch    Boxes 


of  shallow  switches  and  receptacles.  The  switch  lugs  are 
drilled  en  standard  centers,  and  being  formed  outward,  enable 
the  bodj  of  the  box  to  be  made  short  enough  so  that  the 
attachm  in  ears  are  effectually  covered  by  the  flush  plate 
when  used  in  old  work. 

The  "CCS"  box  is  provided  with  two  knock-outs  in  each 
end,  but  has  none  in  the  back.  It  maj  lie  equipped  with  any 
of  the  three  types  of  ears  shown  in  Figs.  2.  .".  and  4. 

It  may  be  built  up  into  gangs  from  the  single  box,  as 
well  as  from  the  2-gang,  and  the  hook-eye  construction  being 
used  throughout  allows  the  spacers  to  be  inserted  without 
removing  screws,  which  avoids  the  danger  of  their  being  lost 
in  the  operation. 

Fig.  2  illustrates  the  regular  type  "F"  ear,  which  is 
always  furnished  on  "union"  switch   boxes,  unless  one  of  the 


iu^.     I     and    5 — Shallow     Sectional     >«ifrli     Boxes. 


other  types  is  desired;  has  the  well-known  sliding  adjust- 
ment and  reversible  feature  so  that  it  may  be  set  to  various 
depths  when  used  in  new  work,  according  to  the  thickness  of 
tin-  plaster,  and  being  supported  by  pivoted  connection,  they 
1 1 1 ; i >  be  turned  at  any  angle  to  enable  striking  of  the  lath, 
which  is  particularly  convenient  in  old  house  wiring. 

Fig.  3  shows  type  "C"  ear,  which  for  certain  places  is 
desirable,  especially  when  used  in  connection  with  a  rotary 
flush  switch  in  which  the  plate  has  no  supporting  screws, 
the  ears,  being  recessed  into  the  plate,  help  hold  it  more 
rigidly  in  place. 

Fig.  4  shows  the  type  "SF"  ear,  which  is  used  only  in 
connection  with  new  work,  is  often  preferred  where  a  strong 
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anchorage  of  switch  box  is  desired;  the  attachment  screws 
being  farther  from  the  edge  of  the  supporting  strips,  are 
h  ss  likelj   to  split  or  pull  out. 

This  car  is  also  provided  with  an  adjustment  slot,  so  that 
the  face  of  the  box  may  be  brought  out  three-quarters  of  an 
inch  to  seven-eighths  of  an  inch  from  the  plaster  line,  and 
being  of  stamped  steel,  there  is  no  danger  of  them  breaking 
off  by  falling  or  by  being  twisted  at  an  angle,  as  frequently 
occurs  in  the  case  of  cast-iron  switch  frames. 

In  Figs.  5  and  tl  the  No.  170,  or  shallow  conduit  box.  is- 
shown  in  single  and  2-gang,  while  Fig.  7  shows  the  spacer 
used  to  build  the  box  up  into  any  number  of  gangs  This 
wall  case  measures  E,our  inches  long,  two  inches  wide  and 
seven-eighths  of  an  inch  deep,  outside  dimensions,  and  has 
i  i  b  lugs  spaced  to  take  till  makes  of  standard  shallow 
switches  and  receptacles.  As  shows  in  cut,  this  is  a  cum 
bination  loom  and  conduit  box  having  entrance  at  each  end 
for   om  half-inch    conduil    or    "BX"    armored    cable,    and    two 


1  iii-H.    t;    and     7 — Slinllon     Sectional     Switch     Boxes. 

five-eighths-inch  openings  on  either  side  for  loom,  these  being 

located  as  far  from  the  center  as  possible  so  that  the  ends 
of  the  tubing  will  nol  interfere  with  installation  of  the  switch. 
The  box,  being  one  and  seven-eighth.s  inches  deep,  particu 
larly  lends  itself  to  use  in  outside  walls  where  a  one-inch 
ferring  strip  is  used  on  the  brick  and  a  one-quarter-inch  kith, 
leaving  five-eighths  of  an  inch  lor  plaster,  in  which  case  the 
conduit  can  be  run  back  of  the  lath,  and  it  is  not  necessary 
to  recess  the   box   in   i  he   brick   wall       This   box    ;  pially 

suitable   where   thin    partions   are   constructed    with   one-inch 
uprights  for  bidding  of  the  kith.     The  combinal  onduit 

and     loom     outlets     in     I  he     same     box     maid  Cularly 

adapl  ed  to  use  where  cl  a 
work. 

A    Hal    steel   cover   can    be   furnished    for   this    hex.   which 
mall   junction  or  pull   box,  ami   when 

desired    in 

ears  noied  above  at  a  price  corresponding  to  the  "CCS"  box. 


THREE    WIRE    GENERATORS, 
abodied  in     : 
D.   C.   gei  mat 


■% 


7.-.  k.  vs.  :.-\\  ir,.  Generator  Installed  in  the  Plaza  Hotel.  Chicago. 

in  Electric  Company,  the  most  distinct  is  a  doubly 
wound  armature  which  is  employed  for  obtaining  the  neutral 
e.  m.  f.  point.     The  coils  of  this  balancing  winding  lie  beneath 


the  usual  armature  winding  and  ai  the  bottom  of  the  slot, 
which  is  mud.  deeper  for  this  purpose.  This  winding  is  inter- 
connected    with   the   main   armature  winding  and  with  a  slip 


ring    in    such    a    way    I  hat    the    slip 
potential      midway      between      the 


ring   always   possesses   a 
potentials     of     the     two 


3-Wire   Generator   with    Imiatiire   lleiuii 
Field    Connection. 

brush  ;.       ei     oi  a  pper  in  the  auxiliary  winding 

ery    liberal,   thus    keeping    the    current    density    low   and 

enabling  the  machine  to  lake  care  of  very  large  unbalanced 

without    injury   to  any    part.     The   voltage   regulation  is 

i  or  large  changes  in  the  unbalanced 

impound  for  Hie  total  load  on  the  generator 

under  all   conditions,   thi  field    winding  is   divided   into 

two  parts,  one-half  of  the  coils  being  connected   io  one  ter- 
minal armature    and    the    other    half    to    the    other 
coils  on    alternating    poles   being   connected   to 
liability  of  the  breaking 
insulation  is   reduced   to  a   minimum  since  coils 
bavin  I  of  the  machine  between  them  are  not 

i.  angement    further  results 

ctly    balanced    i  and    electric   circuits.     The 

il   wire  is   connected   to   the   brushes,  which  rest  on  the 

ally  insulated  from,  but  mounted  at  the 

end  o  '  imutator.     This  simple  construction  is  possible 

because    no    shifting   of   the    neutral    brushes    is    required    no 

matter  what  amount  of  overload  is  carried. 

During  the  process  of  manufacture,  all  parts  are  sub- 
i  id  to  rigid  inspection,  and  tests,  and  the  completed  ma- 
chines are  teste, l  under  load  for  a  sufficient  length  of  time  to 
assure  that  thej  come  within  the  guaranteed  limits  of  heating 
and  sparkless  operation.  The  insulation  of  the  various  parts 
of  the  machine  and  the  completed  machine  are  tested  by  the 
application  of  high  voltage. 


CUTLER-HAMMER    CO.    OPENS    CLEVELAND    OFFICE. 

The  Cutler-Hammer  Manufacturing  Company  of  Mil- 
waukee, makers  of  electric  controlling  devices,  announce  the 
opening  of  a  District  Office  in  Cleveland.  Ohio— 110S  Schofield 
Building.  The  new  office  will  be  in  charge  of  Mr.  C.  J.  Kruse, 
who  comes  from  the  Engineering  Department  of  the  Cutler- 
Hammer  Company  and  who  is  well  qualified  to  advise  regard- 
ing  the  proper  device  to  use  in  any  case  involving  the  control 
of  electric  motors. 
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SOME  RECENT  TANGENTIAL  AND  TURBINE 
WATER   WHEEL   PRACTICE. 

I'.Y    i.    ORG]     .'      HENRY. 

The  work  by  the  principal  manufacturers  in  this  held  in  recent 
years  has  been  marked  by  some  radical  improvements  both  in  the 
design  and  adaptation  of  tangential  water  wheels  for  operating 
under  comparative!}  high  pressure,  and  also  in  turbines  for 
handling  larger  volumes  of  water  under  low  pressures. 

The  development  of  power,  especially  on  the  Pacific  Coast, 
has  been  tending  towards  the  operation  of  larger  units 
under  lower  pressures  and  of  course  requiring  corresponding^ 
increased    volumes    of    water.     'Ibis    tendency    is    attributable    to 


throughout  the  country  during  the  past  several  years,  creating 
an  uncertain  and  low  bond  market  which  discouraged  the  pro- 
nation of  new  enterprises  such  as  these,  which  depend  almost 
entireh  upon  bond  issues.  It  is,  of  course,  hoped  that  a  bright- 
ening of  tlie  financial  outlook  during  the  coming  year  will  result 
in  a  considerable  impetus  to  this  industrial   development. 

From    the    manufacturer's    standpoint,    there    is    constantly    a 

strong    tendency     imposed    by    the    purchasers    of    water    wheel 

apparatus    t ■  >    cheapen    the    product;    the    average    purchaser    of 

water  wheels  has  not  had  sufficient  experience  with  this  class  of 

chinerj    to    readib    understand    the    necessity    for   the   highest 

i  oi  construction,  and  in  fact  considers  this  of  secondary 
i t 1 1 1 : :  rtance  only,  when  compared  with  the  first  cost,  as  it  influences 


I  i  iplc 


Inipulse    t  nil.    E£q 
for      Ham 


ral  causes — among  others  being  the  fact  that  the  1 
sive    high   pressure    power    sites    sufficiently    close    to    the 
markets    have    been  '.   n    up,    and    it    therefore    bi 

nei  ;ssary  to  go  further  into  the  mountains,  making  a  very  high 
and  uncertain  cost  al    a    lower  point   on  the 

mountain  slopes,  where  the  fall  is  seldom  as  great.  The  phe- 
nomenal growth  of  this  commercial  di  velopment  in  the  Western 
States  has  also  made  the  market  much  more  secure  for  investor, 
in  this  industry,  and  the  manufacturers1  practice  has  become 
sufficiently  crystallized  and  assured  to  further  accentuate  this 
point. 

Indeed,  manufacturers  have  also  been  putting  forth  great 
effort  in  this  line  and  the  reliability  of  hydraulic  power-house 
apparatus  is  becoming  more  and  more  assured.  On  the  other 
hand,  water  power  development  has  been  handicapped  to  a  con- 
siderable extent   on   account   of  the   uncertain    financial   conditions 


nipped    \\  iili     Counterbalanced      stream       Deflectors 
-Controlled     \*m'<Ucn. 

i-     no  rprise.     In   fact,  the   few  dollai     mot 

less    per    horsepower    expended   on    the    water    wheel    equipment, 

-   but  a   ven    slight  difference  in   the  total   cost  per  unit  of 

i    of   the   plant,   and   goes   a    long    waj    to   insure   the   most 

successful  operating  conditions  and  therefore  the  most  permanent 

■i     investment,    bringing    in  "assured    and     satis!. i 
returns. 

Fr6m  the  standpoint  of  machine  design,  it  is  of  course  ad- 
visable to  simplif)  the  mechanical  features  to  the  maximum 
point.  On  the  other  hand,  there  are  probably  more  variables 
ring  into  the  design  of  water  wheel  apparatus  where  it  is 
properly  adapted  to  meet  the  individual  conditions  hi  any  par- 
ticular plant,  than  in  any  other  class  of  machinerj  ;  and  for  this 
reason  it  is  impossible  for  a  conscientious  manufacturer  to 
attempt  to  Standardize  water  wheel  units  to  any  extent.  Some 
of  the  individual   part-,   such   as   gate   valves,   bearings,   etc.,   can 
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to  a  certain  extent  be  standardized;  but  in  order  to  use  them  in 
id   and   built-up   structure    forming   a    "prirm  unit, 

expensive  pattern  cl  "1  develop- 

ment   charges;    and    in    order    that    the    manufacturer    in 
properl)   prepared  to  duplicate  am   pari  in  the 

event  of  their  becoming   worn  ged   in  operation,   losl    in 

transportati  it   in  highl;  ile  that  con 

m,  which 

will   b 

manui 

purchaser  who  has  had 

i  in'  nn  ire 
a  pin 

.  ability .  :  ■  1  the  introducti 

rid  nil  de\  ices  that  I  icient 

.urn  most  certain.     In  negotiatii  .ratus 

unfamiliar  « ith  it   I  [uently  the 

e  promoters  or  final  on  the  negotiati 

n  of  education  along  the  above  line  is  almost  essential. 
The  value  of  water  is  becoming  more  and 
in  aim  i  I   .iil  powei    pi  ints;  and  in  the  tangential 

wheels  an)    control  of  tl"  .1  >\\    in  high  pressure  and  un- 

usually   long    pipe    line-    i  the    very    serio 

water  ram    one. of  the  most  dangerous   factors  to  contend  with 
in  pi  iwcr  house  design.    The  u  m  deflect ' 


Pif 


IVItmi    By- 


';in>     N'oxxle 


i    and    the    hand   control    of 

needle  valves  to  iderab!<      ■itent  serves  the  purp 

economizii  ter  that   would  otherwise  go  to  waste  during 

those  hours  of  the  da)   or  year  when  the  plant  is  operating  below 

a  maximum  capacity.     On   the  other  hand,  however,   while  such 

apparatus   may   be   built    for    water   economy,   depending    on    the 

attention   of   the   power    house    operators,    such   attention   is   not 

mil    m    mam     instances    the    manufacturers    ami 

rs    of    power    plants    are    not    particular    to    instruct    the 

regarding    this    important     featuri         The    writer    has 

frequenth   seen  such  nozzles  wasting  water  from  a  storage  reser- 

.liich    would   he    worth    considerable   before   the    season    is 

over;  a   little  attention   on   the   part   of  the  operator  in 

adjusting  the  needle  to  the  daily  or  hourly   requirements  would 

save    water    in    tin     reservoir,    enabling    the    power    company    to 

furnish   a   much  better  peak   load   during   the  very  dry  month-. 

I  he  use  of  the  by-pa       nozzle    (see  article  by  the  writer  in 

the  American   Society   of   Mechanical  Engiin 

19  o.  also   U.   S.    Patent   853786)    to  a    considerable   extent 

iii.i    and    make-    the    water    saving   automatic. 

renders  the  tangential  water  wheel  the  equivalent 

wicket  uiie-.  and  having  a  slow-closing 

I  to  the  gate  ring  and  the  govern- 


ing  1   illustrates  tins  nozzle.     The  simplicity  of  its  design, 
the    few    ci  parts    ami    the    impossibility    of    dangerous 

ram  occuring,  make  this   torn  decided  step  in 

ibination  stream  ..ml  needle  nozzle, 

constant  demand  for  larger  power  units,  the 
d.ly  giving  place  to  the  counter- 
balanced stream   deflector,   which   is  a   very   much   lighter  device 
and    one    entirely    independent    of    water    pi.  ccepl    to    a 

nt  when  ii  ing  \\  ithi;  ami    rig         I  lu- 

nch a  defl 
ighter    and   cheaper   gov- 
duction   in  the  inertia   oi    the 
trol,  with  an  equal  governor  effort, 
d    the    regulation    c<  u  more 

Fig.    _'  double    nozzle    for    an    impulse    unit 

equipped   with    ;  counterbalanced    sti  .mil 

-o]]ed   needles.     These    Pelton   counterbalanced   stream 

used  -ii  of  units  up  ti.  5000  k.  w. 

output  and  unci.  1900  feel   »  ith 

and  in  ca  ■    up  m    than  one 


Fig.  tt.      modern   Pelton    Governor, 

nozzle   i-   used   on   a   wheel   are  the  only   means   of  satisfactorily 
controlling  the  speed  without  water  ram. 

Great  strides  have  also  been  made  in  governing  apparatus. 
The  modern  Pelton  governors  (Fig.  3)  are  characterized  by  a 
highly  sensitive  centrifugal  element  having  a  very  large  moving 
effort  for  an  extremely  slight  speed  change.  The  governor  shown 
in  the  illustration  puts  forth  in  excess  of  20  pounds  fur  shifting 
the  valves  controlling  the  oil  pressure  flow  to  the  operating 
cylinders  on  a  speed  change  of  1%.  Such  effort  shifts  a  pilot 
valve,  the  motion  of  which  i-  instantaneously  followed  by  a 
secondary  valve  of  much  larger  port  areas,  enabling  a  complete 
stroke  of  the  governor  cylinder  in  \y2  seconds.  The  governor  is 
equipped  with  independent  hand  control  and  electric  control  from 
the  switchboard,  with  patented  automatic  safety  lever,  causing  a 
closing  down  of  the  plant  in  the  event  of  the  governor  belt 
running  off  or  being  broken.  It  is  also  provided  with  adjustable 
relay  and  returning  devices,  ami  is  about  as  simple  and  efficient 
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in  its  operation  as  a  governor  can  be  constructed.  Its  design 
has  been  carried  out  exclusively  for  the  control  of  Pelton  tan- 
gential wheels  and  Pelton-Francis  turbines;  and  it  is  provided 
with  self-contained  oil  pumps,  unloading  valves  and  all  connec- 
tions ;  the  entire  governor  apparatus  being  complete  in  one 
machine,  thus  avoiding  the  necessity  for  skilled  labor  to  secure 
its  proper  installation,  as  also  the  usual  complicated  network  of 


1909)  illustrate--  a  water  wheel  recently  constructed  by  the 
Pelton  Water  Wheel  Company  latter  designs  by  Mr.  W.  R. 
Eckart)  for  driving  a  5000  k.  w.  unit  at  the  Electra  plant  of  the 
Pacific  Gas  and  Electric  Corporation.  This  wheel  develops  the 
full  capacity  with  a  single  jet  of  water,  operating  under  about 
1400  feet  head.  The  method  of  attaching  the  buckets  is  unique. 
The    wheel   center   is   of   nickel    steel    (in    two   pieces)    and    the 


Pig.  4.     I'*  id. ii     Mechanical  Governor. 

pipes.  It  has  no  vacuum  system,  using  oil  under  pressure  only, 
thereby  eliminating  one  of  the  most  frequent  causes  of  governor 
trouble  in  the  earlier  power  houses.  The  governor  is  made  in 
several  sizes  up  to  25,000  feet  pounds  capacity  and  the  same 
principles  of  design  are  also  carried  out  in  a  mechanical  gov- 
ernor, as  shown  in  Fig.  4,  which  contains  no  oil  system,  and  of 
course  is  suitable  only  for  controlling  comparatively  small  units. 
A  brief  description  of  a  tew  of  the  more  recent  installations 
and  some  of  the  special  features  involved  therein  will  probably 
be  of  interest. 


Irrnngomeni      «if     \«iy,/.lo      <;:ilt*     ailtl 
Stanislaus   Power  Company. 


buckets  are  attached  with  two  nickel  steel  bolts  each  driven  in 
>  <1  holes.  '1  his  wheel  replaces  one  of  other  manufacture. 
Fig.  7  shows  the  arrangements  of  the  nozzle,  gate  and  floor 
plates  lor  .in  half  of  one  of  the  units  of  the  Stanislaus  Power 
Company,  who^e  36,000  h.  p.  plant  on  the  Stanislaus  River  has 
I"  .  ii  in  operation  witli  the  highest  degree  of  success  for  a  number 
of  months  past.  In  this  case,  the  position  of  the  needle  valve  is 
controlled  electrically  from  the  switchboard.  The  gate  valve  is 
of  the  outside  screw  and  yoke,  bronze  mounted,  single  disc 
Pelton  type,  with  oil  packed  roller  thrust  bearings;  and  has  both 
quick  and  slow  motion  hand  control,  cast  steel  by-pass  and  water 
motor  control  for  operating  in  either  direction  with  automatic 
cut-outs.     The   wheel   units   in   this   case  are  of  the  well  known 


Fig.  5.     Plant  of  \ortliem    Light   and   Power  Company. 


Fig.   s.     High  Pressure  Ca-,1  Steel  Pellnn  <«a<*'  Valve. 


The  plant  of  the  Northern  Light  and  Power  Company  is  illus- 
trated in  Fig.  5.  This  consists  of  two  1500  h.  p.  Pelton  units  each 
driving  a  750  k.  w.  generator  at  450  rpm.,  the  wheels  operating 
under  an  effective  head  of  680  feet.  Each  unit  is  controlled  by 
a  Pelton  oil  pressure  governor  and  deflecting  nozzle.  In  this 
case,  water  storage  is  not  available,  and  hence  regulation  is 
accomplished  exclusively  by  deflecting  the  stream. 

Fig.    6     (photo    page     179,     issue    of    Journal     March    6, 


Pelton  overhung  construction,  i.  e.,  one  water  wheel  mounted  on 
each  end  of  a  single  shaft  with  an  engine  type  6750  k.  w.  General 
Electric  generator  mounted  between  the  bearings.  The  plant  has 
been  thoroughly  tested  out  and  the  wheels  give  both  efficiency 
and  overload  in  excess  of  the  guarantees.  These  are  the  largest 
tangential  water  wheel  units  in  the  world,  each  unit  having 
developed  in  excess  of  15,000  h.  p.  The  automatic  control  is 
effected    through    deflecting   nozzles    operated   by    special    Pelton 
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oil   pressure   governors   with    switchboard   control,   safety    levers, 
lined  oil  pumps  and  unloading  valves. 

ire  <>f  the   single  overhung   type   with    Pelton 
governors  and  induction  motors. 

Fig   8  shows  a  high  pn  ssurc  cast  steel  Pelton  gate  valve  with 
all   pressure  parts   mounted   below    the   floor  and   hand   and   re- 
mot  n  control  and  automatic  cul  -out. 
Fig    9    hows  a  complete  iron-mounted  type  of   Pelton  unit, 
adapted   to   the   requirements   of   the   average   mining   plant 


i-!l, .ii    I  nit     \>l:ipleil    to    Mining    Plant 


I  his    equipment  For    the    Hazel    Gold    Mining 

Compam    of   Trinitj    Count}    for   operating    under   an   effective 
head  oi   680   feet   and    for   dii  a   flexible 

leather   link   coupling    (one-half  of   which    is   shown   in   the  cut) 
and   solidity.     The   wheel   centers   and   1  if  cast    steel 

and  the  bearings  ar«-  of  the  Pelton  generatoi 

As    regards    some   of   the   characteristic    features    of    Pelton- 

Francis   turbines,   attention   is   directed   to    Fig     10       rhis    shows 

died  by  an  automatic    Pelton   governor    (not   shown   in  the 


£  1   £ 

j^^                                                              >. 

f 

V 

■ 

J 
1 

riu.     10.      OtitMirie     Wicket     Gate,    Controlling     Ring    anil     Wrist 
Plntc    Connections    to    Pelton    Governor. 

and   the   entire   construction   is   ch;  1    by   simplicity 

in    a    550   In     w,    450    rpm     generator       The    deflecting    nozzle    is 

ket   gate,    controlling    ring    and    wrist    plate   con- 

>ns  In  tin    Pi  It  ■.  also  the  rigidly  connected  by-pass 

valve   i  floor  line,  the  generator  type  bearings. 

ure   and   vacuum  gages   and   spiral   case. 

LI  vernor    connections    and    by-pass 

her    with    the    slow    returning   oil    dashpot,    effecting    water 

■my  without  water  ram  in  the  pipe  line. 


Four  5000  h.  p,  vertical  typi    Pelton  Francis  turbines  running 
ai   300  i  pm    nndi  i    an   effei  tr\  e   head   of  1  el    havi    been   in 

operation  time  at  the  plant  oi  the  Schenectadj    Powei 

(  ompany,  transmitting  power  to  the  General  Electric  Company's 
works  at  Schenectady,  X  Y.  These  are  mounted  on  the  vertical 
shaft   of  the   generator,   which   is   extended   below    the   floor   line. 


l-'i«r.      II.      Governor     Connections  and   By-Pnss   Valve. 

bringing  all  of  the  water  pressure  pipes  and  connections  beneath 
the  floor  The  weight  is  carried  bj  roller  bearings  running  in 
oil.   and   the   bearing  d   of   about    75   per   cent   of   the 

weight    oi    the  element    by    the   design   of   the   turbine 

runner,  si  i  as  1. 1  ni.  :  ii  m. 

In  the  same  plant  there  are  250  h.  p.  horizontal  shaft  Pelton- 
I  rani  i  drn  ing   the  exciters  at   600   rpm 

At  the  plant  of  the  Claremont  Power  Company,  Cavendish, 
\'t  .   there  are  three   750  h.   p,   600  rpm    double   horizontal   shaft 


t»  I  !     I 

mm  ->'i  "•-  HriBt  wfl    '-■ 

*>  •  t    i        HhV  2P^*^*"^^^E  1HR         I    " ' 


Pig.    12.      Pelton    Francis    Spirjil   Turbine. 

Pelton-Francis  turbines,  operating  under  an  effective  head  oi 
120  feet 

At  the  plant  of  the  Black  Hills  Traction  Company,  near 
Spearfish.  So.  Dak.  there  are  two  1100  h.  p.  400  rpm.  horizontal 
shaft,  double  Pelton- Francis  turbines,  operating  under  a  head  of 
110  feet 

The  Pelton-Francis  type  of  turbine  is  characterized  by  its 
high  efficiency,  which  has,  in  numerous  cases,  exceeded  85  per 
cent. 
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■'Ig.    13.      l-'ml    VIen    of    IVIion  Frnneln  Spiral  Turbine. 


Fig.  12  shows  the  type  of  turbine  of  which  two  are  now 
being  constructed,  of  1200  h  p  capacity  each,  under  an  effective 
head  of  45  feet  and  direct  connected  to  300  rpm.  generators 
This  illustrates  the  rigidity  of  the  governor  connections,  the 
generator  type  bearings  and  the  smooth  curvature  given  to  all 
of  the  water  channels.  An  end  view  of  the  same  turbines  is 
shown  in  Fig.  13,  which  illustrates  more  clearly  the  spiral  case 
and  the  method  of  bolting  together  the  various  parts  so  as  to 
enable  the  turbine  to  be  readily  dissected,  every  heavj  pieci 
including  the  runner,  being  easil}   handled  by  the  crane 

Fig.  14  illustrates  the  form  of  turbine  now  under  course  nl 
construction  for  the  Utah  Light  and  Railway  Companj  for  then 
Devil's  Gate  plant,  having  a  capacity  of  5000  h,  p.  at  a  speed  of 
360  rpm    and   for  operating  under  an  effective  head  of   142  feet 


•'lir.    III.      Enil    \  f«-tv    of    Turbine    lor    I  lali    l.iuhi    null    Rnlltvnj 
<  ompnny. 


Fig.  15  shows  one  end  view  of  tills  turbine  with  the  water 
relief  valve  with  slow  returning  oil  packed  dashpot;  and  Fig.  16 
shows  a  view  of  the  other  end  of  this  unit  with  the  governoi 
wrist  plate,  external   gate  operating  connections,  etc. 

In  addition,  there  are  now  also  under  course  of  construction 
two  4000  k.  w  water  wheel  units,  our  2011:)  k  w  and  two  1111)11 
k.  w.  units  of  the   Pelton  tangential   typ< 


MACHINERY     HAULAGE 

The  accompanying  illustration  shows  a  thirty-ton  condenser 
for  the  City  Electric  Company.  San  Francisco,  which  re- 
quired twenty-four  horses  to  haul  from  the  freight  shells 
to   the   company's    plant    at    the    foot    of    Mason    street.      This 


Fig.      II.      Turbine     for     I  tali    Light  ami  Rniltvnj    i  ompany. 


Pile.    15; 


r]llll      VilMV     of 


Turbine    for    linli 
Company. 


I  iiihi     uml    Railway 


work  was  done  1>\  the  Jones  Draying  Company.  The  work 
of  delivering  heavy  machinery  to  power  plants  requires  great 
care,  as  the  apparatus  is  often  put  on  the  foundation  by  the 
haulers.  Many  large  power  plants  are  built  directly  on  the 
line  of  railroads,  but  in  large  cities  this  is  often  impossible, 
reliance  being   placed  upon  teams. 
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INCORPORATIONS. 
BAKERSFIELD,  CAL.— The  La  Blanc  Oil  Company   has 
been  Incorporated  here  with  a  capital  stock  of  $250,000  by 
John  La  Blanc  and  others. 

RIVERSIDE,  C  \L— The  Tahoe  Park  Land  &  Water  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of 
$24,800  by  W.  J.  O.  Lambert,  B.  L.  Lambert  and  (1.  E.  Dole. 

RIVERSIDE,  CAL.— The  Coral  Reef  Land  &  Water  Com 
pany    has    been   incorporated   here    with    a   capital   stock   of 
$10,000  by  C.  L.  Hall,  E.  H.  Kellar,  \V.  T.  Kendrick  and  J.  W. 
Utter. 

RIVERSIDE,  CAL.— The  Corona  Pumping  Company  has 
been  incorporated  here  with  a  capital  stock  of  $25,ono  by  M. 
I.  Coleman,  J.  Adams,  A.  O.  Hall,  Priestly  Hall  and  .1  B. 
Knight. 

SAN  FRANCISCO,  CAL.— The  Tri  County  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  of  $5,000,000 
by  H.  ti.  Piatt,  D.  M.  Burns,  J.  J.  Moore,  A.  D.  Shephard  and 
R.  Bayne. 

OAKLAND,  CAL. — The  Associated  Pipe  Line  Company 
has  been  incorporated  here  with  a  capital  stock  of  $7,000,000 
bj  E.  E.  Calvin.  G.  L.  King.  W.  F.  Herrin,  W.  S.  Porter  and 
F.  H.  Buck. 

FRESNO,  CAL— The  Section  Thirty  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $200,000  by 
\\  L.  Evans,  of  Lancaster,  Pa.;  G.  W.  Strominger,  of  Berkeley; 
A.  D.  Windsor,  T.  C.  Gray  and  Paul  Koched,  of  San  Francisco. 
BERKELEY,  CAL— The  Sierra  Electric  Power  Company 
has  been  incorporated  with  a  capital  stock  of  $500,000  by  F.  E. 
Horton,  Benjamin  F.  Woolner,  T.  C.  Warren  and  Boyd  L.  Wil- 
son. Wa'er  rights  have  been  secured  on  Battle  Creek,  Tehama 
county,  and  a  power  plant  costing  $500,000  is  being  constructed 
there.  Attorney  Greer,  representing  the  company,  has  ap- 
plied to  the  Supervisors  of  Butte  county  for  a  franchise  to 
erect  power  lines  in  that  county,  and  April  6th  has  been  set 
by  the  Supervisors  as  the  date  of  sale. 


TRANSMISSION. 

GLENDALE,  CAL.— The  City  Council  has  passed  a  resolu- 
tion for  the  construction  of  a  municipal  electric  light  and 
power  plant  in  this  city. 

QUINCY.  CAL.— The  Round  Valley  Water  Company  was 
granted  a  franchise  this  week  to  construct  power  lines  along 
the  highways  in  Indian  township. 

RED  BLUFF,  CAL.— Secretary  F.  C.  Wilson,  of  the  Sierra 
Electric  Power  Company,  has  asked  for  a  franchisee  to  con- 
struct electric  power  lines  in  Tehema  County. 

RAKERSFIELD,  CAL.— The  Kern  Power,  Transit  &  Light 
Company  has  begun  rebuilding  its  power  line  from  this  city 
in  the  power  station  in  the  Kern  River  Canyon. 

INDEPENDENCE,  CAL. — Henry  Rainey,  representing  the 
J.  Levering  Jones  and  Reward  &.  Brown  companies,  visited 
this  city  last  week  for  the  purpose  of  finding  desirable  prop- 
erty for  building  a  power  plant. 

CHICO,  CAL. — As  a  result  of  the  application  of  Frank 
C.  Wilson,  representing  the  Sierra  Electric  Power  Company, 
bids  will  be  received  by  the  City  Council  till  April  2,  1909, 
for  the  sale  of  a  fifty-year  franchise  for  the  transmission  of 
power  in  this  city. 

SAN  FRANCISCO,  CAL.— Word  has  reached  this  city  from 
Parral,  Mexico,  that  President  G.  F.  Greenwood,  of  the  Mexican 
Northern  Electric  Company,  is  now  in  that  city  securing  a  site 


on  the  Conchas  river,  near  Parral,  for  the  erection  of  a  $5,000,- 
000  electric  power  plant. 

HORNBROOK,  CAL. —  The  Siskiyou  Electric  Light  & 
Power  Company  is  now  at  work  on  the  new  power  line  from 
Snowden  to  the  mines  on  the  Klamath  river.  The  company 
plans  about  April  1st  to  begin  building  its  power  line  through 
Little  Shasta  Valley  to  Sisson  and  Dunsmuir. 

GOLDFIELD,  NEV  —  The  Nevada-California  Power  Com- 
pany is  to  begin  within  a  few  months  to  extend  its  electric 
power  line  from  Tonopah  to  Ely,  Nev.,  a  distance  of  150  miles. 
By  this  extension  a  number  of  large  power  consuming  plants 
will  be  reached  which  are  now  manufacturing  their  own 
power. 

BAKERSFIELD,  CAL— John  McWilliams,  Henry  Martens 
and  others  have  purchased  S.ooo  acres  along  the  banks  of  the 
Kern  river,  near  the  Kern  river  oil  fields,  for  the  purpose  of 
building  an  electric  power  plant.  By  securing  this  location  a 
meat  many  of  the  engineering  difficulties  are  overcome,  and  a 
fall  of  over  250  feet  is  secured. 

SAN  FRANCISCO,  CAL.— Vanderlynn  Stowe,  receiver 
for  the  Tuolumne  Water  Power  Company,  and  George  H 
Whipple,  receiver  for  the  Stanislaus  Electric  Company,  have 
been  granted  orders  by  Judge  de  Haven  for  the  maintenance 
of  the  properties  of  these  companies.  Mr.  Stowe  was  allowed 
$5,000  and  Mr.  Whipple  $12,000  per  month. 

VISALIA,  CAL.— The  suit  of  the  Piatt  Iron  Works,  of  Los 
Angeles,  against  the  Mt.  Whitney  Power  Company,  to  recover 
$6,907.74  alleged  balance  due  on  the  purchase  of  $16,475  worth 
of  machinery  for  the  company's  plant  on  the  Kaweah  river,  in 
Tulare  County,  has  been  transferred  from  the  Superior  Court 
of  Los  Angeles  to  the  Superior  Court  of  this  city. 

BODIE,  CAL.— Plans  are  being  made  for  locating  two 
power  plants  in  this  vicinity,  one  on  Rush  creek,  capable  of 

producing    15, horsepower,    and    the    other    on    Leevining 

creek,  capable  of  producing  15,000  horsepower.  A  number 
of  owners  of  mines  and  mills  here  have  expressed  their  desire 
for  electric  power,  and  before  the  coming  summer  all  will  be 
in  readiness  to  supply  them. 

GRASS  VALLEY,  CAL— Chief  Engineer  Trow,  represent- 
ing the  California  Midland  Railroad  Company,  is  now  engaged 
in  making  surveys  for  a  twelve-mile  ditch  which  is  to  carry 
sufficient  water  to  generate  several  thousand  horsepower  at 
a  point  on  the  Yuba  river,  not  far  from  Smartville.  The  esti- 
mated cost  of  completing  the  ditch  is  $300,000.  It  is  under- 
stood that  the  electric  power  is  to  be  utilized  in  operating  the 
company's  trains. 

SAN  FRANCISCO,  CAL.— The  Great  Western  Power  Com- 
pany has  completed  the  necessary  repairs  on  the  nine  miles 
of  its  steel  cable  towers  which  were  blown  over  by  the  storms 
of  last  January.  The  power  line  from  Sacramento  to  Oak- 
land is  now  complete  and  power  can  again  be  supplied  to  the 
Bay  cities.  The  steel  towers  which  were  originally  imbedded 
in  the  earth,  are  now  set  in  foundations  of  concrete,  so  that  it 
will  be  impossible  for  the  strongest  winds  to  overturn  them. 

SAN  FRANCISCO,  CAL— Attorney  Charles  P.  Eels,  repre- 
sening  James  K.  Moffitt,  J.  D.  Galloway,  H.  P.  Goodman  and 
E.  H.  Rollins  &  Sons,  bond  holders  in  the  Stanislaus  Electric 
Power  Company,  Stanislaus  Electric  Railway  Company,  Tuo- 
lumne WTater  Power  Company  and  the  Union.  Construction 
Company,  was  authorized  this  week  to  contest  the  foreclosure 
of  a  mortgage  held  by  the  Knickerbocker  Trust  Company,  of 
New  York,  against  these  companies.  The  other  defendants 
have  filed  answers  consenting  to  the  foreclosure  of  the  mort- 
gage and  the  sale  of  the  properties. 
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TELEPHONE   AND   TELEGRAPH. 
MADERA,   CAL. — Thirty   thousand   dollars  has  been  sub- 
scribed for  the  proposed  gas  plant  in  this  city. 

AZTEC,  N.  M. — The  Eden  Canal,  Land  &  Power  Company 
has  begun  construction  work  on  its  electric  light  plant  in  this 
city. 

ONTARIO,  CAL. — The  City  Council  has  granted  a  fran- 
chise to  J.  R.  Anderson  for  construction  of  an  electric  light 
and  gas  distributing  system  in  this  city. 

BERKELEY,  CAL. — The  Pacific  Telephone  &  Telegraph 
Company  has  about  completed  a  number  of  improvements  in 
this  city  which  will  cost  upwards  of  $75,000. 

ELY,  NEV. — A  new  company  has  been  formed  here  to  be 
known  as  the  Spring  Valley  Telephone  Company.  The  incor- 
porators are  Henry  C.  Nicholson,  Joseph  E.  Stevens  and 
Eugene  Giles.  The  company  proposes  to  build  a  telephone  line 
from  Muncey  to  Osceola. 


trip  in  three  hours.  Trains  will  be  run  every  two  hours  out 
of  Wallace  to  Wardner,  Mullan  and  Burke.  It  will  be  in 
shape  to  handle  an  immense  freight  traffic  and  will  accom- 
modate westbound  ore  shipments." 


TRANSPORTATION. 
GLOBE,  ARIZ.— George  P.   Hunt   has  been  granted  a  25- 
year  franchise  to  build  an  electric  line  in  this  city. 

MODESTO,  CAL.— The  Modesto  Empire  Traction  Com- 
pany has  completed  plans  for  the  route  of  its  proposed  line. 

BERKELEY,  CAL.— The  new  cross-town  Dwight  Way 
electric  line  of  the  Oakland  Traction  Company  is  now  in 
operation. 

VALLEJO,  CAL.— Manager  M.  Mclntyre,  of  the  Napa 
Valley  Electric  Railway  Company,  is  now  in  this  city  pressing 
his  claims  before  the  City  Trustees  for  a  new  franchise  in 
this  city. 

VALLEJO,  CAL.— Randall,  Wright  &  Trowbridge,  of  Oak- 
land, have  applied  to  the  Board  of  Supervisors  for  a  franchise 
to  construct  an  electric  road  to  White  Sulphur  Springs  and 
Benecia. 

SAN  FRANCISCO,  CAL.— After  March  1st  the  United 
Railroads  will  pay  to  the  State  Harbor  Commissioners,  for 
the  private  privilege  of  operating  its  cars  on  East  street.  $250 
per  month. 

SPOKANE,  WASH— Plans  for  electrifying  the  Chicago, 
Milwaukee  &  Puget  Sound  Railroad,  the  extension  of  the 
Chicago,  Milwaukee  &  St.  Paul  Railroad  west  of  Mobridge, 
S.  D.,  have  been  announced  by  C.  B.  Pride,  hydraulic  engineer 
in  charge,  with  headquarters  in  Spokane.  Sites  for  power 
plants  have  been  purchased  on  the  St.  Joe  river  in  Idaho  and 
on  the  Missoula  river  in  Western  Montana.  The  Idaho  division 
of  the  Chicago,  Milwaukee  &  Puget  Sound  Railroad  extends 
from  St.  Regis,  Mont.,  to  St.  Joe.  Idaho,  a  distance  of  106 
miles  over  the  Bitter  Root  Mountains.  The  initial  capacity 
of  the  two  plants  to  be  constructed  this  summer  will  be  30,000 
horsepower.  Other  sites  for  plants  have  been  located  and 
will  be  purchased  and  developed  if  the  future  demands  it. 

SPOKANE,  WASH. — Official  announcement  is  made  by 
M.  Hall,  president  of  the  Spokane,  Wallace  &  Interstate  Rail- 
way Company,  who  is  also  manager  of  the  Federal  Mining 
&  Smelting  Company,  in  the  Coeur  d'Alenes.  that  the  system 
including  an  interurban  line  from  Wallace  to  Spokane,  85 
miles,  and  branch  lines  from  Wallace  to  Burke  and  Mullan. 
Ida.,  will  be  built  this  year.  Work  is  to  begin  in  June  and 
the  line  will  be  rushed  to  completion.  Mr.  Hall  says  the  sur- 
vey follows  the  Coeur  d'Alene  valley,  crossing  the  divide 
at  a  point  between  the  Coeur  d'Alene  river  and  Wolf  Lodge 
bay,  near  Dudley.  Ida.  It  will  skirt  Coeur  d'Alene  lake  until 
the  city  of  Coeur  d'Alene,  34  miles  east  of  Spokane,  is  reached. 
He  is  not  ready  to  give  out  the  route  for  the  line  to  Spokane. 
He  said:  "Ample  power  has  been  arranged  for  to  operate 
the  new  line.  We  will  run  two,  three  or  four  coach  trains 
each  way  between  Spokane  and  Wallace  and  will  make  the 


WATER. 

IMPERIAL,  CAL. — The  City  Trustees  propose  issuing 
bonds  to  the  sum  of  $50,000  for  constructing  a  municipal  water 
system. 

EUREKA,  CAL.— The  Eureka  Water  Works  Company  is 
to  spend  between  $70,000  and  $100,000  on  improving  its  plant 
this  year. 

NEWMAN,  CAL.  —  The  City  Trustees  propose  issuing 
bonds  to  the  sum  of  $20,000  to  provide  for  a  municipal  water 
system. 

OROVILLE,  CAL.— W.  S.  Hanscom  and  J.  H.  Kimball  have 
applied  for  a  franchise  to  construct  a  water  system  in  the 
suburbs  of  Paradise. 

SAN  LUIS  OBISPO,  CAL.— The  City  Council  proposes 
issuing  bonds  to  the  amount  of  $60,000  for  improving  the  water 
system  of  this  city. 

YUBA  CITY,  CAL.— Bids  will  be  received  till  March  22, 
l:»i'.i,  by  City  Engineer  McMutry  for  the  erecfion  of  a  municipal 
water  system  in  this  city. 

COLUSA,  CAL.  —  The  Supervisors  have  granted  the 
petition  of  C.  K.  Sweet  asking  for  the  right  to  lay  pipe  lines 
ir   Williams  and  Zumwalts. 

KHYOLITE.  NEV.  —  The  Pioneer  Water  Company  has 
asked  for  the  right  to  construct  a  pipe  line  from  Bryan  and 
Crystal  Springs  to  Pioneer. 

SANTA  BARBARA,  CAL.— Bids  have  been  received  for 
the  supplying  of  materials  for  the  pipe  line  from  south  portal 
of  Mission  tunnel  to  Mission  reservoir. 

LOS  ANGELES,  CAL.— Harry  A.  Williams  has  purchased 
40  acres  of  land  near  Lindsay,  where  he  will  sink  a  well  and 
install  an  electric  pumping  plant. 

GRIDLEY,  ARIZ.— President  Fred  G.  Moesch,  of  the 
Board  of  Trustees,  will  receive  bids  up  to  March  25,  1909,  for 
furnishing  10,000  feet  of  two-inch  standard  wrought-iron  pipe. 
BISBEE,  ARIZ. — Contracts  for  bids  have  been  awarded  to 
the  United  States  Pipe  Company  for  furnishing  cast-iron  pipe 
to  be  used  in  constructing  the  proposed  fire  protection  system. 

SAUSALITO,  CAL— Bids  will  be  received  till  March  22, 
1909,  by  City  Clerk  John  E.  Kipp,  for  furnishing  materials  and 
labor  for  the  construction  of  six  water  storage  tanks  in  this 

city. 

OAKLAND,  CAL. — The  suit  of  Alameda  County  against 
the  Contra  Costa  Water  Company  for  delinquent  taxes  amount- 
ing to  $110,000  is  to  be  reopened.  This  week  District  Attorney 
Walter  Burpee  is  to  take  action  to  remove  the  injunction  which 
the  company  secured  some  time  ago. 

SAN  FRANCISCO,  CAL.— The  bid  of  the  United  States 
Cast-Iron  Pipe  &  Foundry  Company  to  the  Board  of  Public 
Works  for  supplying  pipe  for  the  auxiliary  fire  system  in  this 
ci'y  is  as  follows:  Pipe  to  be  delivered  on  cars  of  a  railroad 
connecting  with  a  transcontinental  line,  $19.90,  $24  and  $20.65 
a  ton,  for  the  different  classes  of  pipe  required;  pipe  to  be 
delivered  on  a  dock  alongside  of  a  deep-sea  vessel,  within 
reach  of  the  tackle,  $21,  $25.10  and  $21.75,  and  pipe  to  be  de- 
livered in  San  Francisco,  $33,  $37  and  $33.75.  Assistant 
Engineer  Connick  estimates  the  cost  to  be  upward  of  $1,475,- 
000.  Thomas  A.  Lewis,  representing  Glasgow  fac'ories,  pro- 
tested to  the  Mayor  and  Board  of  Public  Works  for  an  exten- 
sion of  the  time  in  which  bids  might  be  received,  stating 
that  he  could  underbid  American  houses,  but  it  was  decided 
not  to  delay  proceedings  any  longer. 
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MODESTO,  CAL  Bonds  for  the  extension  of  the  present 
water  system   were  carried  al    the  recent    municipal  election 

of  i  his  city. 

WASHINGTON,  D.  C.— Among  the  items  in  the  sundry 
lull  as  passed  bj  the  Senate  was  $100,000  tor  the  Presidio 
water  supply. 

COLTON,  CAL  \  contract  for  aboul  9,000  feet  of  pipe 
for  the  city  water  system  has  been  awarded  to  the  Macy 
Manufacturing  Company,  of  Los  Angeles. 

SAN  FRANciscd.  cal.— The  finance  committee  of  tie 
Board  of  Supervisors  has  agreed   to  set   aside  $in,ouo  of  the 
lit  bond  issue  for  the  proposed  auxiliary  water  system. 

LOS  ANGELES.  CAL.— J.  II  McCabe,  of  Phoenix,  Ariz., 
has  purchased  the  entire  stuck  of  the  Strawberry  Park  Water 
Company  and  announces  that  improvements  in  extension  of 
service  will  begin  at  once 

SAN  FRANCISCO.  CAL.— N.  H.  Falk,  of  Areata,  Cal.,  is 
now  in  this  city  securing  machinery  and  apparatus  for  the 
new  water  system  and  pumping  station  which  is  to  he  built 
in  addition  to  the  present  system. 

LOS  ANGELES,  CAL.— In  the  suit  of  the  farmers  of  the 
Vucalpe  watershed  in  San  Bernardino  county  against  the 
Yucalpe  Land  &  Water  Company,  Judge  Button  decided  in 
the  farmers'  favor,  granting  them  the  right  to  take  225  inches 
of  water  from  the  watershed. 

ALAMEDA,  CAL. — City  Attornej  Simpson  has  been  in- 
structed by  the  Hoard  of  Health  to  draw  up  an  ordinance 
compelling  the  People's  Water  Company  to  supply  that  city 
with  water  from  one  well,  instead  of  from  the  various  sources, 
so  that  a  pure  water  supplj    will  be  insured 

LOS  ANGELES,  CAL.  —  Contracts  on  bids  have  been 
awarded  to  Crane  Company,  of  Los  Angeles,  for  furnishing 
16,000  pounds  of  pipe  fittings,  at  $1,047.64  f.  o.  I).  Los  Angeles; 
to  the  Union  Hardware  &  Metal  Company  for  "T"  and  angle 
iron,  tit  from  $1.49  to  $1.64  a  hundred  pounds,  f.  0.  b.  Pittsburg 

REDLANDS,  CAL.  Bids  have  been  received  by  the 
Board  of  Directors  of  the  West  Redlands  Water  Company  for 

pipe  for  a  pipe  line  of  approximately  the  following  lengths 
and  dimensions:  10.000  feet  of  lS-inch  vitrified  pipe,  1,000 
feet  of  IS-inch  steel  pipe,  2.000  feet  of  12-inch  vitrified  pipe. 

IIEMET,  CAL. — The  Moreno  Irrigation  Company  has 
awarded  a  contract  to  Frank  Kimball,  of  Los  Angeles,  for  a 
pumping  plant,  which  includes  a  250-horsepower  engine,  triplex 
pump  and  air  compressor.  A  contract  has  also  been  let  to 
the  Bapp-Gifford  Company,  of  Los  Angeles,  for  the  laying 
of  seven  miles  of  pipe  line  on  the  company's  lands. 

SAN  JUAN,  CAL — The  Town  Board  has  awarded  con- 
tracts on  bids  for  the  laying  of  pipes  for  the  water  system  to 
Brown  &  Chappell,  of  Hollister,  for  the  laying  of  3,000  feet  of 
four-inch  cast-iron  pipe  at  5  cents  iter  foot:  to  M.  Mackenzie 
for  the  laying  of  screwed  pipe  at  l'i  cents  per  foot,  and  for 
the  laying  of  10,200  feet  of  six-inch  wood  pipe  at  1  1-3  cents 
per  foot. 

SAN  FRANCISCO.  CAL— Chief  Engineer  Mansion  has  re- 
el   a   communication   from    Secretary   Garfield   and   Secre- 
tary   Wilson,   at    Washington,   D    C,   granting   permission   for 
canal  rights  of  way,  two  power  houses,  and  the  right  to  clear 
for  the  dam   site  at   Lake  Eleanor.     The  communication  also 
stated  that  construction  work  could  begin  at  once.     Although 
failed   to   confirm   the  grants   at    its   recent  session, 
taken  by  the  Departments  of  Interior  and  Agri- 
cult  it  v  :   in  be  as  effective  as  if  gran'ed  by  Congress. 
;ranted    include   the   diversion    canal '  from 
Cherry  creek  to  Lake  Eleanor;   the  canal  from  Lake  Eleanor 
to    the    main    canal,    and    the   Tuolumne    main    canal.      These 
canals  will   run   in  part  through  Yosemite  Park,   part  through 
I  hinds  attached  to  the  forest  reserve,  and  through 


the  forest   reserve  itself.     The  exact   sites  which  have  been 
chosen  for  the  two  power  houses  has  not  been  made  public. 

STOCKTON,  CAL.  —  President  John  A.  Britton,  of  the 
Stockton  Water  Company,  announces  that  $30,000  is  to  be 
spent  during  the  coining  year  in  increasing  the  capacity  oi 
I  In  plant  and  bettering  the  service.  Two  new  wells  are  now 
being  bored  at  Station  No.  1,  and  two  are  being  sunk  at  Sta 
tion  No.  2.  A  reinforced  concrete  building  at  the  plant,  in 
the  northwestern  portion  of  the  city  to  to  be  commenced  on 
soon.  New  six-inch  mains  on  San  Joaquin  street  are  now 
being  laid,  so  that  water  can  be  furnished  from  either  pbini 
to  patrons. 


OIL. 
SANTA  BARBARA,  CAL— The  Mayor  and  citizens  of 
Santa  Barbara  have  filed  a  protest  with  the  Secretary  of 
War  against  the  Union  Oil  Company.  The  complaint  is 
against  a  permit  which  the  oil  company  desire  to  extend  their 
pipe  lines  into  the  ocean  near  Santa  Barbara.  The  citizens 
state  that  if  this  is  granted  it  will  ruin  the  beaches  and  thus 
injure  the  reputation  of  the  city. 

BAKERSFIELD.  CAL.— Owing  to  the  cost  of  living  being 
advanced  to  1%  cents  per  day,  while  their  wages  were  in- 
ei  eased  to  but  5  cents,  some  sixty  or  seventy  of  the  em- 
ployes of  the  Santa  Fes  oil  department  at  Midway  left  their 
jobs  this  week.  The  wages  received  by  the  men  were  $2.50 
a  day  and  hoard,  and  because  their  wages  changed  to  $3.50 
per  day  without   board  they  were  dissatisfied. 

S  W  FRANCISCO,  CAL.— Owing  to  the  fact  that  steps  are 
being  taken  by  Congress  to  abolish  the  present  tariff  on  crude 
petroleum,  the  Mid  Continent  Oil  &  Gas  Producers'  Associa- 
tion, of  Tusla.  Okla.,  has  sent  letters  to  all  oil  men,  urging 
united  action  to  prevent  the  removal  of  tariff. 

BAKERSFIELD,  CAL.— President  L.  P.  St.  Clair,  of  the 
Independent  Oil  Producers'  Agency,  says:  "The  present  pro 
duction  of  oil  a  little  more  than  equals  the  present  consump- 
tion. The  surplus  each  day  is  approximately  6,000  barrels 
There  is  less  than  six  months'  supply  in  the  State  on  top  of 
the  ground." 

BAKERSFIELD,  CAL.— The  Twenty-five  Oil  Company,  at 
Midway,  has  let  a  contract  to  the  Lacey  Company,  of  Los 
Angeles,  for  the  construction  of  25,000-barrel  steel  storage 
tanks.  A  pipe  system  is  to  be  installed  to  connect  the  various 
wells  with  the  storage  tanks. 

ROSEMARY,  CAL. — The  Union  Oil  Company  has  reached 
a  depth  of  4,940  feet  at  its  well  here  and  is  finding  strong 
traces  of  petroleum  of  light  gravity.  Six  and  five-eighths 
casing  is  being  used  at  this  depth.  Within  but  a  hundred  feet 
of  this  well  is  one  that  is  producing  oil  at  less  than  half  this 
depth.     This  phenomenon  cannot  be  accounted  for. 


FINANCIAL. 
SAN  FRANCISCO,  CAL— The  California  Stock  &  Oil  Ex- 
change, in  its  monthly  statement  of  dividends  paid  by  oil 
companies  of  California  in  February,  reports  the  following; 
The  Amalgamated  Oil.  $50,000;  total,  $950,060;  Brookshire. 
$10.000— $352,500;  Caribou,  $20,175.75— $438,246.99;  Euclid, 
$3,500— $7S,500;  Claremont,  $4,500— $210,500;  Columbia.  $9.- 
992.66— $184,863.62;  Esperanza.  $1.600— $25,450;  Four,  $3,000— 
$195,000;  Junction.  $2,500— $10,000;  Kern  River,  $2,000— $98.- 
000;  Home.  $2,000— $448,000;  Illinois  Crude,  $2,000— $54,000; 
Linda  Viata,  $3,838.50— $38,585;  Lucille.  $2,670.40— $18,692.80; 
Peerless,  $6.000— $759,000;  Piedmont,  $3,890— $15,207.30;  Penal. 
$22,500— $662,341;  Royalty,  $800— $2,400;  S.  F.  and  McKittrick, 
$15.000— $120,000;  Saner  Dough,  $9.975— $359,100;  Union. 
$117,711—  $4,774,094.15;  United  Petroleum,  $40,375.50— $1,654,- 
078.43,  and  Wabash,  $3.000 — $S4,000.  The  total  dividends  paid 
by  the  above  companies  in  February  amounted  to  $337,028.8!. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer — who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 
Benjamin   Electric   Mfg.  Co. 
Bryant  Electric  Co. 
Dale  Co. 

General   Electric  Co. 
Hubbell,  Harvey. 
Perkins  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR   ALARMS 
Edwards  &  Co. 
Electric   Goods   Mfg.  Co. 
Partrick, Carter  &  Wllkins  Co 
Stanley   &   Patterson,    Inc. 
Western   Electric  Co. 

FIRE    ALARMS 

Edwards  &.  Co. 

Partrick,    Carter    &     Wilkins 

Co. 
Western    Electric  Co. 

WATER    ALARMS 
Partrick, Carter  <S.  Wilkins  Co. 


ANCHORS 


H.      W. 


"Rass," 
"Nox- 


i '  &  s 
Inc. 


Johns-  Manville    Co.. 

"J.   W." 
Klerulff,     B.     F.     Jr.     &     Co. 

"Hubbard." 
K.ie.->  .^    Scis.     lathlas. 

ANNUNCIATORS 

Edwards   &   Co. 
Elec.  Goods  Mfg.  Co., 

"Rivol."    "Perfect," 

all." 
Partrick,     Carter    <£. 

Co.,   "King." 
Standard   Elec.  Wks. 
Stanley   &   Patterson, 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 
Klerulff  B.   F.,  Jr.   &   Co. 
California    Pole   &    Piling    Co. 
Walworth  &  Neville  Mfg.  Co. 
Western    Electric    Co.,    "Wal- 
worth &  Neville." 

MAST    ARMS 
=  'ec.  Appliance  Co.,  "Cutter" 
Ft.   Wayne   Electric   Works. 
Kierulff,     B.     F.,     Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 

Dean   Electric  Co. 

Elec.   Appliance   Co.,   "Eaco." 

Klerulff,     B.     F.,     Jr.     &     Co., 

"Sterling." 
Sterling    Elec.    Co. 
*"«tern   Elec.  Co. 

ASBESTOS 

Johns-Manvllle   Co.,    H.    W. 


"THORDARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to   have  a   bell,  buzzer,  annunciator   or 
burglar  alarm   refuse  to   work   because  of  an  exhausted   battery. 

This  can  all   be  eliminated   by  attaching  one  of  these  trans- 
formers to  your  lighting  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  buildings  and  residences  are  adopting  them. 
STOCK  CARRIED  BY 

PACIPIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  los  Angeles  St.,  Los  Angeles,  Cal. 


ASK   YOUR    DEALER    FOR 


'WALWORTH  &  NEVILLE"  CROSS  ARMS 


We  art  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
in   the  World. 


Washington  Mills   D^oted   to    Fir    Cross    Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH    &    NEVILLE    MFG.  CO. 

Heyworth   building  CHICAGO,    ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
PULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


MATERIAL     FOR 

Pole  LineConstruction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY    2191 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION    GUARANTEED 
AGENTS    for 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant  Auxiliaries 


461  Market  Street 

San  Francisco 


Central  Bldg. 

los  Angeles 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 

COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE    DALE  COMPANY 

SAN  FRANCISCO,  770  Folsom  St. 


NEW    YORK   CITY 
9th  Ave.  &   13th  St. 


SEATTLE 
Lowman   Building 


Complete  Stock  Carried   in  San   Francisco. 


THE    NEW    WAY 


OF  PACKING 
Switch  Plates 


The  Arrow   Electric  Co. 

HARTFORD,    CONN. 


"George  Cutter's  Double  Two" 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


odern  transformer  engineer- 
ing coupled  with  Hign 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 


Pacific  Coast  Agents 

Western  Electric  Company 

Los  Angeles  San  Francisco 


Seattle 


"George  Cutter's  Double  Two" 
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INDEX  TO  ADVERTISEMENTS 


A 

American  Circular  Loom  Co —  I  1 
Boston,    45    Milk. 
San  Francisco.  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

American  Electrical  Works- __ 
Pliillipsdale.  R.    I. 
San       Francisco,       6  12 
Howard. 

Los    Angeles,     Security 
Bldg. 

Seattle,  Alaska  Bldg. 
Portland,  Couch  Bldg. 

American  Transformer  Co 7 

Newark,  N.  J. 

Arrow  Electric  Co 

Hartford,  Conn. 

Aylsworth  Agencies  Co 

San  Francisco,  165  Sec- 
ond St. 

B 

Belden  Manufacturing  Co 3 

Chicago,     194    Michigan 
St. 

Benicia  Iron  Works 7 

San    Francisco,    Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Co 

Chicago.  40  W.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co 

Boston.  246  Summer. 

Bonestell  &  Co 9 

San  Francisco,  118  First.. 

Bossert  Elec.  Construction  Co._10 
Utica,  N.  Y. 

San  Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The 1 

New    York,    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San    Francisco,    44    Sec- 
ond St. 

Bryan- Marsh  Co 3 

Oakland,  Cal.,   12th  and 
Clay. 

Bryant  Electric  Co.  

Bridgeport,   Conn. 
San  Francisco,  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co 2 

San  Francisco.  141  New 
Montgomery. 

California  Pole  and  Piling  Co.     3 
San    Francisco,    800-804 

Fife    Building. 

Chase  Shawmut  Co. II 

Newburyport,  Mass. 
San  Francisco,  770  Fol- 
som. 

e,    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co. . 
Chicago.  170  So.  Clin- 
ton St. 

Columbia  Inc.  Lamp   Co 

St.   Louis,    Mo. 

San  Francisco,   115  New 

Montgomery. 

Continental  Nat. GasAlcohol  Co.  5 
5,    W.    Va. 

Cutter  Company,  The  _. 

Philadelphia,    Pa. 

Francisco,  770  Fol- 
Bom. 
Seattle,    Lowman    Bldg. 


D 

Dale  Company,  The  _ . 7 

New   York.  352  W.  13th. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Dean  Electric  Co. 

Elyria,    Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  1 2 
Chicago,  Postal   Bldg. 
San    Francisco,    301 
Front. 
Los  Angeles,  355   E.    2d. 

Dietert-Swenson  Co 5 

San  Frani  isco.  80  Tehan 

Duncan  Elec.  Mfg.  Co 7 

tyette,   Indiana. 
San    Francisco,    61    Sec- 
ond. 

D.  &  W.  Fuse  Co.    _ 
Providence.  R.  I. 


Edwards  &  Co., 3 

New    York,     140th     and 
Exterior  Sts. 

Electnc  Appliance  Co 1 

San  Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co 

Boston,   Mass. 
San   Francisco,  165  Sec- 
ond St. 

Electric  Storage  Battery  Co.   _  _ 
Philadelphia. 
San    Francisco,   Crocker 
Bldg. 


Fort  Wayne  Elec.  Works 24 

Fort  Wayne,   Ind. 
San   Francisco,  604  Mis- 
sion. 


General  Electric    Co.-.    22 

Schenectady,  X.  Y. 

San      Francisco,     Union 

Trust  Bldg. 

Los    Angeles,     Delta 

Itldg. 

Seattle,    Column    Bldg. 

Portland,     Worcester 

Bldg. 


H 

Habirshaw  Wire  Co 

New  York.  253  Broad- 
way. 

Heald's  School  of  Eng'ing 5 

San  Francisco.  425  Mc- 
Allister. 

Henshaw,   Bulkley  &  Co 4 

San  Francisco,  219  Spear. 
I  taklan  1,  5th  &  Franklin. 
Los  Angeles.  262  S.  Los 
Angeles. 

Holophane  Company,  The 

New  York.  227  Fulton. 
San  Francisco,  151  New 
Montgomery. 

Hubbell,  Harvey,   Inc 

Bridgeport,  Conn. 

San   Fi  ancisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Hunt,  Mirk  &  Co. ._  6 

San  Francisco.  141  Sec- 
ond St. 


Indiana  Rubber  &  Ins.  W're  Co.    I 
Jonesboro.  Indiana 


Johns-Manville  Co.,   H.  W...   5 
New  York,  100  William. 
San  Francisco,  159  New 
Montgomery. 
Los  Angeles.  203  E.  5th. 
Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chicago. 
San  Francisco.  88  First. 

Kierulff,  B.  F.  Jr.  &  Co.__      .    9 

Los  Angeels,   120  S.  Los 

A  n  neles. 

San   Francisco,  133  New 

Montgomery. 

Seattle,    406    Central 

Bldg. 

Klein,  Mathias   &   Sons 2 

Chicago,     95     W.     Van 
Buren. 


Locke  Insulator  Mfg.  Co 

Victor,  N.  Y. 
San    Francisco,    Monad- 
nock  Bldg. 

Los   Angeles,    Pacific 
Electrical    Bldg. 
Seattle.  Colman  Bldg. 

M 

Moore,  C.  C.  &  Co.,   Inc.    .    .    5 
San  Francisco.  99  First. 
Los    Angeles,    Trust 
Bldg. 

Se  ittle.    Mutual    Life 
Bldg. 

Portland.    Wells    Fargo 
Bldg. 

N 

New  York  Insl'td  Wire  Co... 

New    York,    114    Liberty. 

San  Francisco,    77(1  Fol- 

som. 

Seattle,    Lowman    Bldg. 

o 

Ohio  Brass  Co. 4 

Ma  nsfield,   <  »hio. 

San    Francisco,   Monad- 

nock   Bldg. 

Los  Angeles,  Pac.  Elec. 

trie    Bldg. 

Si  at  tie,    Colman    Bldg. 

Okonite  Co 1 

New    York.    253    Broad- 
way. 

Otis  &  Squires 

San  Francisco.  115  New 
Montgomery. 

p 

Pacific  Elec.   Heating  Co 

Ontario,  Cal. 

Pacific  Electrical  Works   ..  1 

Los  Angeles,  326  S.  Los 
Angeles. 

Pacific  Meter  Co.   _  .1 

San  Francisco,  301  Santa 
Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co.  15 

San     Francisco.    Shreve 
Bldg. 

PaisteCo.,  H.  T.  ..    9 

Philapelphia.    Pa. 

ParaffinePaint  Co. 3 

San     Francisco,    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co.  10 
Philadelphia,     22d     and 
Wood. 


Pass  &  Seymour,  Inc. 

Solvay,   N.    Y. 
Pelton  Water  Wheel  Co.,The  23 

San        Francisco,       1095 

Monadnock    Bldg. 

Perkins  E'ec.Sw'h  Mfg.Co.,The 
Bridgeport,   Conn. 
San    1   i  ancisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket,  R.  I. 

Pierson,   Roeding  &  Co.  .    4 

San    Francisco,    Monad- 
nock Bldg. 

Los  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman  Bldg. 

R 

Reisinger,   Hugo 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co 

South       Framingham, 

Mass. 

San    Francisco,    60    Na- 

tuma. 

Roebling's,  John  A.  Sons  Co. _   9 
San  Francisco,  624  Fol- 
soin. 

Los  Angeles,  Market  & 
Alameda. 

Portland.  91  First. 
Seattle.    900    1st  Av.   So. 


Safety  InsTt'd  Wire&  Cable  Co.  3 
Bayonne.  N.  J. 
San  Francisco,  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
amento,  Cal..  211   J. 
San  Francisco.  356  Mar- 
ket. 

Sears,  Henry  D.  24 

Boston,  131  State. 

Simplex  Elect'l  Co.,  The 2 

Boston.  110  State. 

Sa  a        Francisco,       6  12 

I  toward. 

Los     Angeles,     Security 

Bldg. 

Seattle,   Alaska  Bldg. 

Portland,   Couch   Bldg. 

Simplex  Electnc  Heating  Co..  . 
i  'a  lulu  idge,    Mass. 
San       Francisco.       612 
Howa  id. 

Los    Angeles.     Security 
HI  I- 

Seattle,    Alaska    Bldg. 
Portland.  Couch  Bldg. 

Southern  Engineer 

Southern  Pacific  Co. 24 

San    Francisco,    Flood 
Bldg. 

Sprague  Electric  Co.  ^_  -.23 

X,  w   York  City,  527-531 
West    34th    St. 
San      Francisco,      Atlas 
Bl  Ig 
Seattle,    Colman    Bldg. 

Standard  Elect'l  Works 2 

San  Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co 

San    Francisco,    60    Na- 

i  o  in  a  St. 
Standard  Und.  Cable  Co 1 

San     Francisco,    Shreve 

Bldg. 

Los     Angeles.     Union 

Trust  Bldg. 

Seattle   Office,   Lowman 

Bldg. 
Stanley  &   Patterson,  lnc - 1  I 

New    York,    23    Murray 

St. 

San  Francisco.  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Star  Porcelain  Co 9 

Trenton,   N.   J. 


Sterling  Electric  Company 2 

San  Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company, 9 

San       Francisco,       118 
First. 

Sunbeam  Inc.  Lamp  Co 10 

1   lii.  ago.  259  S.  Clinton. 


Technical  Book  Shop 10.13 

San  Francisco,  604  Mis- 
sion. 

Teddy's  Laboratory  Co. 3 

Wheeling,  W.  Va. 

Tel.  &  Elec.  Equip.  Co. 2 

San        Francisco,       6  12 

Howa  Ml 

Los     Angeles,     Security 

Itl.lg. 

Seattle,   Alaska  Bldg. 

Portland,  Couch  Bldg. 

Thomas  and  Sons  Co.,  R 

New    York,    227    Fulton. 
East  Liverpool,  Ohio. 

Thorpe  &  Son,  J.  T 2 

San   Francisco,  525  A  St. 

Tracy  Engineering  Co 7 

San  Francisco.  461  Mar- 
ket. 

Los    Angeles,    Cent  ral 
Bldg. 


V 

Vulcan  Elec.  Heating  Co 

Chicago,  74  West  Jack- 
son. 

Vulcan   Iron  Works 1 

San  Francisco,  604  Mis- 
sion. 


w 

Walworth  &   Neville  Mfg.  Co.  7 
Chicago,     Heyworth 
Bldg. 

Waters  &  Co.,  R.  J.    _        ...  3 
San    Francisco,  717  Mar- 
ket   St. 

Watson,  Sidney 

San   Francisco,   ISO  Jes- 
sie St. 

Welsbach  Company 4 

San   Francisco,   351   Mc- 
Allister. 

Western  Electric  Company 22 

San  Francisco.  680  Fol- 

som. 

Los  Angeles.  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co...  6 
Pittsburg.   Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527   South 
Main. 

Seattle,    314    Central 
Bldg. 

Portland.   Couch   Bldg. 
Spokane,   424    1st    Av. 

Westinghouse  Machine  Co 6 

Pittsburg,   Pa. 
San  Francisco,  141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co._24 
Waverly  Park.  N.  J. 
New  York.  74  Cortlandt. 
San    Francisco,   418   Eu 
genia  Av. 

Wilbur,  G.  A 

San    Francisco,    61    Sec- 
ond St. 
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BATTERIES 


DRY    BATTERIES 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods   Mfg.   Co.,  "Sam- 
son Semi-Dry." 

Klerulff,     B.     F.,    Jr.    &    Co., 
"Columbia."    "King." 

Sterling     Elec.     Co.,     "Bear," 
"Sequoia." 

Stanley     &     Patterson,     Inc., 
"Exeter."    "Matchless." 

Western    Electric    Co.,    "Blue 
Bell."   "Liberty." 

DRY   BATTERY    HOLDERS 

Stanley     &     Patterson,     Inc., 
"Patterson." 
MEDICAL   BATTERIES 

Partrick, Carter  <S.  Wilkins  Co. 

Stanley     &     Patterson,     Inc., 
"Electro-tonic,"    "Vetter." 

OPEN    AND  CLOSED   CIR- 
CUIT  WET    BATTERY 

Elec.  Goods   Mfg.   Co.,   "Sam- 
son,"   "Noswas." 

Partrick, Carter  &  Wilkins  Co. 

Stanley     <£.     Patterson,     Inc., 
"Gold    Medal,"    "Faraday." 

Western    Electric    Co. 
STORAGE     BATTERIES 

Elec.   Storage    Battery   Co. 

Westghse   Machine  Co. 


BELLS 


ELECTRIC    BELLS 
Fdwards  &  Co.,  "Rex,"  "Lun- 

gen." 

Electric  Appliance  Co.,  "An- 
sonla." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "L>andy,'    "Tyrolean." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Faraday,"  "Columbia," 
"Liberty  " 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &.    Co. 
Electric   Goods    Mfg.   Co. 
Partrick. Carter  <S.  Wilkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 

Elec.   Appliance   Co..    "Eaco." 
Electric  Goods   Mfg.  Co. 
Klerulff,     B.     F.,    Jr.     4     Co., 

"Sterling." 
Kellogg  Sw'b'd  &.  Supply  Co. 
Standard  Elec.  Wks.,  ''C  &  S" 
Western   Electric  Co. 

BOILERS 

Henshaw-Bulkley  &.   Co. 

Keystone  Boiler  Wks.,  "Par- 
ker." 

Moore  &  Co.,  Chas.  C,  "B.  & 
W." 

Standard    Engineering    Co. 
"Robb-Mumford." 

Tracy   Engineering   Company, 

|    Edge  Moor."  , 

BOOKS 

Technical    Book    Shop. 

BOXES 

WALL   BOXES 

3enjamln   Elec.   Mfg.   Co. 

3ossert  Electric  Const.  Co., 
"Bossert." 

;hase-Shawmut  Co.,  "Knock- 
out." 

Chicago  Fuse  Wire  4  Mfg. 
Co.,    "Union." 

;utter  Co.,  The,   "Munlt." 

=  lec.  Appliance  Co.,  "T  &  B" 

General   Electric  Co. 

3aiste,    H.    T.    Co. 

'ass  &  Seymour. 

>prajue  tiectric  Co.,  "Uni- 
versal." 

Standard  Elect'l  Wks  .  "M  A 
M" 

Stanley  4  Patterson,  Inc., 
"Simplex." 

BRACKETS 

CEILING      BRACKET   AND 

DESK    FIXTURES 
Stanley     &     Patterson.     Inc., 
''Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &      Patterson.      Inc.. 

"Imperial." 
Sterling      Elec.      Co.      "Equi- 

nnise  " 
Vestern    Electric  Co. 


Sectional  Iron  Panel  Boxes 


Catalog  No.  4162 
NEW  YORK 


have  so  many  good  points  tied 
up  in  the  one  thing,  it  will  pay 
you  to  look  into  their  make-up 
and  price.  We  make  all  kinds 
and  sizes  for  Panel  Cut-outs, 
Plug  Cut-outs  and  Panelettes. 
Our  monthly  bulletin,  "Paistery," 
tells  all  about  the  new  good 
things.  Do  you  get  it?  Let  us 
know. 

H.  T.  PAISTE  CO. 

a        PHILADELPHIA,  PA. 
BOSTON  CHICAGO 


"The    Paint  That  Won't  Come  Off" 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


"George  Cutter's  Double  Two" 


Wanted  and  For  Sale 


T!<>'  fit,  for  a  riv  i '  (  mt  n's  in  tins  <-<>'n„,i>  is  Sinn  per  insertion  for  15 
words  or  less;  odd  tioncU  words  .'  <•  nts  each,  "payable  i»  advana ■  -//- "'  '- 
tance  and  copy  should  reach  this  >>lti<-'-  not  foi<  r  than  Monday  noon  for  the 
next  succeeding  issue. 

];<  plies  may  l»  suit  in  care  "ft!"'  Journal  of  Electricity  Power  and  Gas 
60k  Mission  Street,  San  Francisco. 


WW  TED — Back  numbers  of  the  Journal  of  Elec- 
tricity, Power  anil  Gas.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of   Electricity,   Power  and   Gas* 

601    Mission    Street,    San    Francisco. 

A  GENTS  WANTED  on  a  guaranteed  weekly  salary 
^  to  represent  our  two  publications,  "Southern  En- 
gineer"  and  "Southern  Machinery";  liberal  terms  for 
exclusive  service's;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept..  Atlanta,  Georgia. 

U7AXTED— Men  coming  in  direct  touch  with  Steam, 
**  Electrical  Superinterding  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg.,  San  Francisco,  Cal. 

POSITION  WANTED  by  an  experienced  electrician 
with  some  business  ability.  First-class  references 
on  this  Coast.  Will  accept  low  salary  if  oppor- 
tunity for  advancement.  Address  Box  102,  Journal  of 
Electricity. 


poll  SALE  at  bargain  prices:  Two  6-wide,  9-high,  IS 
~  ft.  Babcock  &  Wilcox  wrought  iron  front  boilers  in 
first-class  conditio:].  For  particulars,  see  B.  W.  RICE, 
1 4 1  y  Metropolis  Bank  Building,  San  Francisco. 

OITIJATIOJV  WANTED — By  electrical  engineer  with 
•^  1")  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as"  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress  Box    101.  Journal  of  Electricity,  San   Francisco. 

$100.00  REWARD  to  the  party  who  will  successfully 
procure  an  electrical  engineer  of  wide  experience 
in  erecting  and  operating  electric  power  plants,  storage 
batteries,  etc.,  position  with  reputable  contracting  firm 
or  power  plant.  Inquire  Box  103,  Journal  of  Electricity, 
Power  and  Gas. 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 


LOOK    FOR    THE  ROEBLING   SEAL  ON    EVERY   BUNDLE 
SAN  FRANCISCO.  624  Eolsom  Street  PORTIAND.  91  first  Street 

LOS  ANGELES,  Market  and  Alameda  St. 


SEAITLE.900  first  Ave.  South 


B.  f.  Kierulff,  Jr.  &  Co. 


•PACIFIC    COAST  SALES    AGENTS    FOR- 


STERLING    ELECTRIC    CO. 

LAFAYETTE,  IND. 

Manufacturers  of  Telephones,  Switchboards 
and  Protectors 

See  our  new  Central  Energy  Desk  Set. 
Best  and  cheapest  on  the  market. 
Write  lor  catalogue  a,id  prices. 
Complete  stock  carried  in  Los  Angeles. 

Chicago  Insulated  Wire  &  Mfg.  Co. 

Factory:  Sycamore,  Illinois 

Weatherproof,    Magnet  and 
Annunciator  Wire 


Los  Angeles:   120  S.  Los  Angeles  St. 

Seattle:    Manny  Myers  Co.,  406  Central  Building 

San  Francisco:    133  New  Montgomery  St. 


Because    it    is    the    Best 
It  is  the  Cheapesl 


jgjjjfP  RUBEROID  ROOFING 


BONESTELL  &  CO.,  Agents 


118  first  Street, 


San  francisco 


Tables  for  Engineering  Calculation 

Second   Edition   Revised   and   Enlarged 

By  Richard  C.  Powell 

A  judicious  assemblage  of  valuable  formulae  and 
tables   for  electrical,  hydraulic,  mechanical   and   civil 

Price  $2.00,  Postage  Paid 


engineers. 


TECHNICAL  BOOK  SHOP 


604  MISSION  ST. 


SAN   FRANCISCO 
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SUNBEAM'S 

SUNBEAMS 


L00KFOR  THE 

LICENSE 
LABEL 


carry    on     the     work     when    nature's 
sunbeams  fail 

No   light  equals    the    pure    white  light 
of  the 


Sunbeam  Tungsten 

"Nature  Smiles  Through  Sunbeams" 

Several     years'    service    on    the    Pacific  Coast    has 

demonstrated   their  dependability  and 

efficiency 

SUNBEAM  INCANDESCENT  LAMP  CO. 

Chicago  New  York 

Western  Electric  Co. 


SAN  fRANCISCO 


10S  ANGEUS 


OVER  1 50,000  SOLD 


THERE  is  only  one 
' book  on  Electric 
Light  and  Power 
Wiring  and  Construc- 
tion that  is  kept  abso- 
lutely accurate  and  up 
to  date. 

Every  Insurance  and 
City  Inspector  knows 
it  and  will  pass  your 
work  if  done  in  ac- 
cordance with 

"Standard  Wiring" 


Mailed  for  $1.00 

Technical  Book  Shop 

604  MISSION    STREET 
SAN   FRANCISCO 


When  in  Doubt 
usethe"6uarantec" 

SELF-SETTING 
ANNUNCIATOR 


Descriptive  Circulars  and  Price 
on  Application 


Partrick,  Carter  &  Wilkins  Co. 

Manufacturers  of  Electrical  House  Goods 
PHILADELPHIA 


Carried  in  stock  and  for  sale  by  all  leading 
supply  houses  on  the  Pacific  Coast. 


"George  Cutter's  Double  Two" 


IRON    POLE    BRACKETS 
Benlcla    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter." 
Klerulff,     B.     F.,    Jr.     &     Co., 

"Cutter." 
Plerson.   Roeding  &   Co. 
Western    Elec.   Co,  "Fletcher" 

BUILDING  CONTRACTORS 

Watson,   Sidney 
Thorpe  &   Sons,   J.   T. 

BURNERS 

ELECTRIC  GAS  LIGHTING 
BURNERS 

Edwards  &  Co. 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Welsbach   Company. 

Western     Electric    Co.,    "Ed-  | 
wards." 

CABLES 

SUBMARINE    AND    LEAD- 
COVERED 

American  Electrical  Works. 

Electric  Appliance  Co.,  "Par-  | 
anlte." 

General    Electric   Co. 

Hablrshaw    Wire   Co.,    "Hab-|i 
irshaw." 

Klerulff,     B.     F.,    Jr.    &    Co., 
"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonlte  Co.,  "Okonite." 

Roebllng's  Sons  Co.,  John  A.,1 
"Tolma." 

Safety  Ins.- Wire  &  Cable  Co. 

Standard    Underground   Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western   Electric  Co.,   "Haw- 
thorne." 
PAPER  INSULATION 

Belden    Manufacturing   Co. 

Nat'l.  Conduit  &  Cable  Co. 

Western    Electric   Co. 

TELEPHONE  CABLE 

Dean    Electric   Co. 

Kellogg.   W.    E.   Co. 


The  Longest  Way  'Round 

Is  Not  the  Shortest  Way  Home 


Drilling,  filing 
and  reaming 
holes  in  old- 
fashioned 
cast-iron  out- 
1  e  t  boxes  is 
the  round- 
about way  to 
profits  on  wir- 
ing   contracts. 

There's  a 
quicker,  more  economical,  more  direct  way  to  prosperity 
(or  the  contractor  who  uses 

Bossert  Drawn  Steel  Boxes 

One  sharp  blow  with  a  hammer  drives  out  each  hermeti- 
cally sealed  plug,  leaving  smooth,  round  holes  ready  for 
pipe  or  conduit.  No  filing,  no  reaming,  no  wasted  time. 
Wiring  done  with  metal  conduits  and  Bossert  Boxes  lasts, 
and  lasts  and  lasts.  A  settling  building  would  break  a 
cast  iron  box — it  only  bends  the  Bossert.  Neither  can  it 
be  harmed  by  nails  or  spikes,  nor  destroyed  by  lire. 
Write  for  a  sample  and  see  for  yourself  that  what  we 
say  is  true. 

Bossert  Electric  Construction  Co. 

SAN  FRANCISCO 

770  Folsom  Street 


Works  and  Offices : 

UTICA,  N.  Y. 


SEATTLE, 

Lowman  Building 


CARBONS 


Complete  Stock  Carried  in  San  Francisco. 


ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      uorp'n, 

"he,  "Siemens." 
Relslnger,     Hugo,     "E'.ectra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter     Co.,     The,     "I-T-E," 

"Dalite." 
Ft.   Wayne   Electric  Works. 
General    Electric   Co. 
Klerulff,    Jr.,    &    Co.,     B.     F 

"Hartman." 
Western    Elec.    Co.,    "I-T-E,' 

"Dalite." 
Westghse   Elec.  4   Mfg.   Co. 

CLAMPS 

GROUND   CLAMPS 
Belden    Manufacturing   Co. 
Bossert   Electric   Const.   Co. 
Chase-Shawmut   Co.,   "Shaw 

mut." 
General    Electric   Co. 
Paiste    Co.,    H.    T.,    "Perma 

Effect." 

CLEATS 

FIBRE  CLEATS 
Blake  Signal  &  Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric  Co. 
Pass  &   Seymour 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears 

general  sales  agent. 
Western  Elec.  Co..  "Thomas 

COILS 

ARMATURE     AND     FlELt 

COILS 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta 

beston." 
Westghse   Elec.   4   Mfg.  Co. 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick, Carter  <£.  Wilkins  Cc 
Western    Electric   Co. 

SPARK   COILS 
American    Electrical    Works. 
Electric   Goods   Mfg.   Co. 
Western    Electric   Co. 
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(COMPOUNDS 
BOILER     COMPOUNDS 
Dearborn     Drug    &    Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 
"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 
American   Circular  Loom   Co., 

"Circular   Loom." 
Sprague   Electric  Co.,  "Green- 
1     field." 

RIGID  CONDUIT 
American   Circular  Loom   Co., 
'     "Electroduct." 
Elec.   Appliance   Co.,   "Galva- 

duct."    "Loricated." 
Klerulff,     B.     F.,    Jr.    4     Co., 

"American." 
Roeblings     Sons     Co.,     J.     A. 

"Navalite." 
Sprague     Electric    Co.,    "Iron 
Armored." 

UNDERGROUND   CON- 
DUIT 


Co., 


H.     W., 

"Fi- 


A., 
Co. 


Johns-  Manvllle 

'    "J.-M." 

Plerson,   Roeding  &  Co., 

I    bre.'' 

Roeblings     Sons     Co.,     J. 

j    "Bituminized   Fiber." 

Walworth  &   Neville  Mfg. 

Western   Electric   Co.,  Agents 

I    Walworth    &    Neville    Mfg. 

I    Co. 

CONNECTORS 

CABLE    CONNECTORS 
3elden    Manufacturing   Co. 
Chicago    Fuse    Wire    &    Mfg. 

Co. 
<lerulff,  B.  F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL  CORD 
American   Electrical  Works. 
3elden    Manufacturing   Co. 
aeneral    Electric   Co. 
<lerulff,     B.     F.     Jr.     &     Co., 
'    "National." 
'ierson,  Roeding  &  Co.,  Agts. 

Elec.   Cable   Co. 
loebling    Sons    Co.,    John    A. 
.implex    Elec.   Co. 
Vestern    Electric   Co. 

LAMP   CORD 

.merican  Electrical  Works. 

lelden    Mfg.    Co. 

iilec.    Appliance    Co.,    "Para- 

|  nite." 

•eneral    Electric   Co. 

ikonite   Co.,   The,    "Okonite." 

'ierson,  Roeding  &  Co.,  Agts. 
I  Elec.  Cable  Co. 

:oeblings   Sons    Co.,    John    A. 

afety  Ins.   Wire  &  Cable  Co. 

implex   Elec.   Co. 

tandard    Und.    Cable   Co. 
Vestern    Elec.    Co.,   "Victor." 

TELEPHONE  CORD 
elden  Manufacturing  Co. 
'ean   Electric  Co. 

ellogg   Sw'b'd   &   Supply   Co 

lerulff,  B.  F.,  Jr.  &  Co. 

"National." 
ierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
afety  Ins.   Wire  &  Cable  Co. 
implex   Elec.   Co. 
/estern    Elec.    Co..   "Victor." 

CROSS  ARM  BRACES 

enicia    Iron    Works, 
ierulff.  B.   F..  Jr.  &  Co. 

WOOD    KNOBS 
'ake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 

Mfg.    Co., 

ale  Co. 

eneral    Electric   Co. 

ubbell,    Harvey,    "Hubbell.1 

CUT-OUTS 

ARC  CUT-OUTS 
'yant   Electric  Co. 
:•   Wayne   Electric   Works. 
;neral  Electric  Co. 

INCANDESCENT   CUT- 
OUTS 

yant   Electric  Co. 

&  W.  Fuse  Co. 
eneral  Electric  Co. 


enlamin    Electric 
"Anti-Night.' 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 

'You    screw  the  battery  in— we've  done    the  rest" 

(Battery  renewals  like  lamp  renewals) 


A  REVOLUTION  IN 
BATTERY    WORK 


CJ  Wireless  Battery  Holders 
must  win  the  commendation 
of  every  up-to-date  con- 
tractor, for  they  make  the 
hitherto  unsightly,  unsatis- 
factory battery  set  ideal. 
€J  Strips  screw  up  against 
beams  of  cellar  or  against 
side  wall,  as  desired. 
€|  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted battery  can  be  taken  out  without 
interrupting  circuit.  Send  for  Bulletin 

STANLEY  &  PATTERSON,  Inc. 

SAN    PRAINCISCO 

770  FoUom  St. 
NEW  YORK,  23  Murray  St.  SEATTLE.  Lowman  Bldg. 

Complete  Stock  Carried  in  San   Francisco. 


N  BATTE^ 
2)4X6 


BOSTON  CABLE  CLIP 

SIMPLEST 
STRONGEST 
jZ>  BEST  s& 

It  consists  merely  of  two  pieces  of  steel  wire  and  a 
strap  of  sheet  zinc,  eliminating  rivets,  pins  or  buttons 
and  consequently  breakage  from  these  sources. 


It  is  adjustable  to  different  sizes  of  cable,  the  straps 
being  furnished  in  different  lengths.  Being  wholly 
adjusted  by  hand  it  is  more  easily  and  firmly  at- 
tached than  any  form  demanding  the  use  of  pliers. 

Chase-Shawmut    Company 
SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman  Bldg, 


Complete  Stock  Carried  in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

1406-8  Chronicle  Bids.        San  Francisco,  Cal. 


C.  F.  Braun 
Power  Plant  Engineer 

i  I  Natoma  Stn  i  I 
San  Frani  (SCO 


C.  L.  Cory 

Consulting  Engineer, 
803-804-805  Union  Trust  Bldg. 


Edward  5.  Cobb 


Consulting  Engineer, 

Mechanics  696-698  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  Los  Angeles 


Clem  A.  Copeland,  M.  E. 

Consulting  and  Supervising-  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldg-, 
Los  Angeles,  -  Cal. 


Supervision   c  f   Operction    and     Improvement    of 
Steam  Installations  for  Fuel  Lconomy 

R.  F.  Chevalier 

CONSULTING  ENGINEER 

St^am  Bo.lerand  Engine,  Office  and  Laboratory 

Furnace  and  Combust  on  930  Lincoln  Avenue 

Tests.  Reports, Estimates,  Alameda,  Cal. 

Designs.       Fuel  Analysis  P^-one  Alameda   1 389 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine    Design,     Development   and 

Tests. 

Automobiles,   Motor  Trucks,    Tractor 

s. 

Development  of    Inventions. 

Automat i'  Machinery. 

I  28  North  Main  Si.                      Los  Angeles,  Cal. 

230-231  I.  W.  Hellman  Bldlf. 


F.  C.  Finkle 

Consulting  Engineer, 

Specialties 
Hydro-Electric  Power  Plants     I.YV.  Hellman 
Irrigation  and  Domestic  Bldg. 

Water  Supplies  Los  Angeles.  Cal. 


A. 

M. 

Hunt 

MEM 
M  1  M 
MEM 

AM 
AM 

A.M. 

SOC 
1.  E. 

C.  E. 
M.  E. 
E. 

Union  Trust  Bldg. 

San 

Francisco 

D.  C.  Jackson.  C.  E.    Win.  B.  Jackson.  ME. 

D.  C.  and  Win.  B.  Jackson 

Members  American  Institute  of   Electrical 
Engineers.   American   Society  of   Mechanical 
Engineers.  American  Society  of  Civil    Engi- 
neers. I   MINI   I   RS  EXPERTS 
1  omruerria]  National  Bank  Bldg. 
Chicago.  111. 


(..  C.  Noble  C.  S.  Davidson 

Noble  &  Davidson 

Consulting  Engineers 

921  Crocker  Rldg, 
Tel.  Douglas  261  Sau  Francisco 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 

Specialty,  Hydraulic  Development 

Offices 

907  Union  Trust  Bldg.         San  Francisco.  Cal. 

Union  Bldg.  San  Diego,  Cal. 


Telephone  Kearny  257i  i 

Emerson  W.  Read 
Atti  irney-at-Law 

1         i  '.iliforni »  and  Montroroerj  Streets 

Rooms  519-51  5 

San  Francisco.  Cal. 


E.  P.  Scattergood 

Consulting  Engineer 

Estimates,  Plans,  Supervision,  Tests  of  Steam 
Electric  and  Hydraulic  Plants,   Power  Trans- 
mission and  Distributing  Systems. 

Standardizing  Laboratory. 

1133-1134  Central  Bldg.  Los  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  antl  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francis 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs     Estimates    Construction 


Union  Trust  Bldg. 
Los  Angeles 


461  Market  St., 
San  Francisco 


Rudolph  W.  Van  Norden 

Consulting  Engineer 

912-914  Mutual   Savings  Bank  Bldg., 

San  Francisco 

Electricity,  Hydraulics,    Power   Development 

Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  Cal. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments . 

fire  Protective    Electrical     Steam  Power 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 

Alaska  Commercial  Bldg, 

San  Francisi  <  i 


TECHNICAL  BOOK  SHOP 

Subscriptions   Received  (or  all    Educational,  Electrical    and    Engineering   Publications 


604  MISSION  STREET    :: 


SAN  FRANCISCO 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GET  OUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


Pass  <SL  Seymour. 
Paiste   Co.,    H.  T.,   "Shaffer," 
••K.    W.,"    "P.   K  "  "Taplets." 
Perkins  Elec.  Switch  Mfg.  Co. 
Weber  Elec.   Co.,  H.  D.  Sears, | 

general  sales  agent. 
Westghse   Elec.  &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric  Co. 
D.   &   W.    Fuse   Co. 
General  Electric  Co. 
Pass  &  Seymour. 
Westghse   Elec.  &   Mfg.   Co. 

DYNAMOS  ' 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering    Co. 
Western    Electric   Co. 
Westghse   Elec.  &   Mfg.   Co. 

DIRECT  CURRENT 

DYNAMOS 

Electric   Appliance  Co.,   "Col 

onial." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.  Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 
Moore  &   Co.,  Chas.   C. 
Henshaw-Bulkley  &   Co. 
Hunt,  Mirk  &  Co.,  "Westing. 

house." 
Kierulff,     B.     F.,     Jr.     4     Co. 

"American   Diesel  Engine.' 
Tracy  Engineering  Co. 
Westghse  Machine  Co. 

STEAM    ENGINES 

Moore  &   Co.,  Chas.   C. 
Henshaw-Bulkley  &   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Standard    Engineering    Co. 
Tracy  Engineering  Co.,  The 
Westghse  Machine  Co. 

FANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
t.   Wayne   Electrical   Works 
general    Electric   Co.,   "G.  E.' 
Standard      Electrical      Works 

"Jandus." 
Western   Elec.   Co.,   "Victor,' 

"Emerson." 
Westghse   Elec.  &.   Mfg.  Co. 

DESK  AND   BRACKET 

DIRECT  CURRENT    FAN! 

Electric   Appliance  Co.,  "Col' 

onial." 
Ft.   Wayne   Electric  Works. 
General   Electric  Co.,  "G.  E.' 
Sprague    Electric    Co.,    "Lun 

dell." 

Standard      Electrical     Works 

"Jandus." 
Western   Electric  Co.,  "Haw 

thnrne." 
Westghse   Elec.  &   Mfg.  Co. 

CEILING,  ALTERNATING 
CURRENT    FANS 

Standard    Elec.    Wks..    "Jan 

dus."    "Centurv." 
Western    Elec.    Co.,   "Victor, 

"Emerson." 
Westghse   Elec.  4   Mfg.  Co. 

CEILING,  DIRECT    CUR- 
RENT FANS 

Electric   Appliance   Co.,   "Col 

onial." 
General  Electric  Company 
Spra-ue    Electric    Co.,    "Lur 

df!l." 
Standard    Elec.    Wks.,    "Jan 

dus." 
Western    Electric  Co.,  "Haw 

thorne." 
Westghse   Elec.   4   Mfg.   Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,   "M.  i 

Co  " 
Western    Elec.   Co.,   "W.  E. 
Westghse  Else.  A   Mfg.  Co. 
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ISOLATED  PLANT  OF  THE  ALASKA  COMMERCIAL 

BUILDING. 


BY    J.    B.  WILLIAMS. 

The  isolated  steam  electric  plant  of  the  Alaska  Commercial  boilers  arranged  in  a  battery  of  two,  ami  .me  single,  rated  at 
Building,  San  Francisco,  is  illustrative  of  the  high-class  equip-  ISO  h.  p.,  each  carrying  a  steam  pressure  of  140  pounds  per  square 
ment  necessary  t.i  supply  the  varied  needs  of  a  modern  office  inch.  They  are  equipped  with  two  safety  valves  and  two  blow- 
building,  the  best  types  of  which  have  been  erected  in  the  recent  off  valves,  and  also  automatic  stop  and  check  valves.     The  front 


Engine  ar.d  Dynamo  Room,  Alaska  Commercial  Building. 

reconstruction    of    San    Francisco.       This    plant    supplies    electric  and  side  walls   are   faced   with  a  graj    pressed  brick  such  as   are 

power   for  the  elevator  and   lighting   service  of   this   and   several  used  on   the   face  .if  the   building,  giving   a   very  clean   and   mat 

adjacent  buildings.      Direct  current  is  supplied  by  three  three-wire  appearance        I  he    feed    pumps    are    in    duplicate    and    are    of    the 

generators.     Steam   is  also   furnished    for   heating,   for  the  opera-  steam-driven    duplex    type.     The   house    pump    used    for    pumping 

tion  of  the  high-pressure   lire   fighting   and    water    supply   system  water   lor  house  service  is  also  in  duplicate  .i^'l  of  same  pattern 


-pre 

and  vacuum  cleaning. 

Mie  steam  boilers  are  of  ihe  water  nil"  type,  oil-fired  From 
the  rear,  or  what  i^  known  as  hack  shut  burner,  with  especialh 
designed    furnace    for    the    purpose.      The   plant    consists    of    three 


iritll    automatic    control    to   maintain    uniform    water    level    in    the 
tanks  i  ,ii  the  fourteenth  st<  nj 

I  he  vacuum  pumps  for  the  heating  systems  are  also  in  dupli- 
cate and  of  the  simplex   type,  each  pump  capable  of  taking  care 
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..i  50,000  feet  of  radiation.  I  he  lire  pump  is  of  special  design  and 
ImiiIi  according  to  specifications  of  the  Board  of  Fire  Underwrit- 
ers, h  1^  of  500  gallon  per  minute  capacity  at  a  pressure  of  150 
to  250  pounds  per  inch  suction  and  is  connected  to  a  30.000 
gallon  reservoir  in  the  basement,  into  which  all  the  tanks  in  the 
lank  roeni  can  also  be  emptied,  giving  a  total  water  suppl\  avail 
able    instanth    <  i    60,000   gallon  .    independent   of  outside   source. 


Boilers  of  Alaska  Commercial  Plant. 

The  discharge  of  the  Fire  pump  is  connected  to  the  down  pipe 
from  the  tanks  on  the  fourteenth  story,  into  which  is  inserted, 
close  i"  the  lank,  a  check  valve,  thus  permitting  the  hose  reel  to 
be  under  pressure  from  the  tanks  at  all  times.  When  in  case  ol 
fire  the  pump  is  put  in  service,  the  pressure  would  close  check 
valve  and  subject  th<  hose  reels  to  Ihc  pressure  and  supplj  from 
the  pumps  Ml  the  lire  lines  throughout  the  building  are  painted 
nd,  and  red  lights  are  kept  constantly  burning  at  the  throttle 
valve  of  the  fire  pump,  so  that  an\  one  not  familiar  with  the  place 
could  get  the  pump  into  service.  All  other  valves  being  open 
and  steam  being  at  the  throttle  at  all  times,  this  ran  be  accom- 
plished   ven    quicklj    b\    simph    opening    the    throttle   valve      In 


Pump  Room. 

addition,   the   watchman    rings   a    box    located   on   each    floor   and 

ment,   fifteen  minutes  being  allowed.     Should  he  miss  a  box, 

from  being  disabled  or   from  any  cause  whatever,  a  man   is   sent 

from   the  office   to  look   him   up.  making  the  building   doubly   se- 

ithci    from   the  outside  '  ir   insid<  . 

All  other  auxiliaries  arc  electrically  driven   with  (bain  drive, 

Niih     weeping   plant,  which   is  steam-driven.     The 

engine  room  floor  is   Eoui    feet  above  the  boiler-room  door. 


Ibe  engine  foundations  are  built  of  reinforced  concrete  in 
one  block  1(1  b\  4(1  l>\  20  feel.  entireU  insulated  from  the  main 
structure,  eliminating  possibility  of  vibration  from  this  source. 
All  wiiang  from  the  generators  to  the  switchboard  is  conduited 
and  cemented  under  the  floors. 

The  engines  an  line,  in  number,  tandem  compound,  running 
ai  speed  of  250  r.  p  in.  directly  connected  to  three-wire  direct- 
current  generators,  two  being  bm  k  w.  and  one  75  k.  w.  i  ipacity 
Steam  is  furnished  the  engines  through  an  eight-inch  main  siis- 
pended  to  the  ceiling  with  non-vibrating  banger  and  taken  from 
ike  main  through  a  five  inch  pipe,  which  is  made  into  tin-  sweep 
neccssarj  to  connect  to  the  engine,  presenting  a  verj  neat  and 
si  nnnetrie  il  appearance. 

All  high  pi  ssure  drips  from  separators  and  steam  mains 
are  collected  ard  taken  to  the  high-pressure  receiver  ami  pumped 
direct  through  feed  line  to  the  boilers.  Low  drips  are  taken  to  a 
like  receiver  and  discharged  through  the  grease  extractor  ami 
kilter  to  the  feed  u  iter  heater,  which  is  an  open  heater.  \ll 
ICturns  from  the  healing  systems  are  delivered  bv  vacuum  pump 
lo  the  feed  water  heater,  making  it  necessary  to  use  a  very  small 
quantitj   oi  make-up  water. 

'I  be    building    consists    <>i     i    steel    frame    with    concrete    lire 

proofing,  faced  with  concrete  curtain  walls  and  floors.     All  indoor 

■  lis     lo    .if   -n  el    studding  and  expanded   metal    lath    covered 


Entrance  to  Alaska  Commercial  Building. 

wnh  hard  wall  plaster  All  doors  and  frames,  windows,  tran- 
soms -in  fact,  evcryth  ng  thai  is  not  of  steel,  iron  or  concrete — 
i  covered  with  metal  especial!}  prepared  to  resist  fire.  Even  the 
glass  on  all  the  frames,  doors,  rear  and  light  well  windows  is 
ornamental  wire  glass.  It  is  fourteen  -tones  in  height,  the  four- 
teenth story  containing  the  tanks  and  overhead  work  of  the 
elevators.  The  floors  are  of  concrete,  covered  with  battleship 
linoleum.  The  corridor  floors  are  of  marble  tile,  the  wainscot- 
ing of  Irghlv  polished  and  selected  marble,  which  reaches  to  o.e 
top  of  the  doors  All  windows  in  the  building  excepting  those 
in  the  tight  court  are  equipped  with  a  sash  hanger  which  will 
permit  these  windi  ws  not  onl)  to  be  raised  in  the  ordinary  way. 
bill  also  allow  them  to  be  opened  like  a  door,  thus  eliminating 
the  dangerous  necessity  of  outside  cleaning.  Each  floor  his  ten 
offices,  approximately  5000  feet,  with  soundproof  as  well  as  fire- 
proof partitions  Two  \aults  are  at  the  end  of  each  corridor 
on  every  floor.  Each  office  is  entitled  to  a  compartment  which 
has  a  combination  lock.  Hiese  vaults  are  designed  so  as  to  re- 
main intact  through  the  worst  vibration  or  conflagration. 

Each  office  is  supplied  with  hot  and  cold  water,  and  filtered, 
sterilized    and    cooled    water    for    drinking   purposes 

Heating  is  accomplished  by  the  vacuum  system.  All  steam 
ami  return  risers  exposed  in  roqms  are  covered  with  regulation 
insulated    cover.     The    radiators   are   of   the    wall   type,    being   off 
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the  floor,  and  anchored  t"  the  walls  m  a  substantial  manner,  tak- 
ing up  a  minimum  of  -pace,  directly  under  the  window-.  Con- 
nections outside  are  provided  with  a  duct  with  a  regulator  in 
order  that  fresh  air  may  be  drawn  in,  tints  keeping  the  office 
ventilated  without  causing  draughts. 

All  the  plumbing  is  carried  in  shafts  from  top  to  the  bottom 
of  the  building,  and  all  water  and  waste  branches,  being  but  a  few 
inches  long,  make  everything  accessible  and  easj  of  repair  and 
dispense  with  the  disagreeable  feature  of  having  the  water  pipes 


m  en  bct 
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Ala&ka  Commercial  Building,  San  Francisco. 

buried   in   the   walls.     Heavy    galvanized   iron    pipe   and    Durham 
fittings   are   used   throughout. 

Hut  water  is  furnished  by  means  of  a  complete  circulating 
system  through  hot  water  heaters  situated  in  the  basement.  The 
temperature  is  kept  uniform  bv  a  thermostatic  valve  which  is 
peculiar  to  the  Tobej  heater.  Exhaust  steam  is  used  to  heat  the 
water.  City  water  is  furnished  in  cabinets,  being  first  tillered 
through  sand  and  gravel,  then  pumped  to  the  house  tank  in  the 
tank  room  on  the  fourteenth  story,  whence  the  various  pumping 


stacks  are  fed.  Water  for  sanitary  purposes  is  obtained  from 
an  artesian  well  200  feet  deep.  The  water  is  delivered  to  the 
tank  in  the  tank  room  by  means  of  compressed  air,  which  is 
pumped  into  the  well  by  a  horizontal  6x9  motor-driven  com 
pressor  with  chain  drive.  The  efficiency  of  this  installation  com- 
pares very  favorablj  with  the  direel  steam-driven  pump.  A 
great  advantage  and  convenience  is  apparent  in  that  there  are  no 
moving  parts  in  the  well,  dispensing  with  the  necessity  of  pulling 
i  nt  the  pump  or  bucket.  All  repairs  are  on  the  surface  and 
easily  looked  after. 

The  discharge  of  the  well  is  lilted  with  a  by-pass,  so  thai 
water  caii  he  delivered  to  a  30,000-gallon  reservoir  in  the  base- 
ment,  which   is  always  kept   full    lor   lire  protection. 

Sterilized  drinking  water  is  supplied  by  a  system  of  forced 
circulation.  Cold  water  is  pumped  through  the  building,  the 
main  being  in  the  basement.  Risers  taken  at  the  various  shafts 
anil  collected  ill  the  main  m  the  attic  and  carried  to  an  expansion 
tank  in  the  tankroom  ami  from  there  returning  by  gravity  to  the 
cooling  tank  in  the  basement.  As  all  branches  are  but  a  few  inches 
long,  there  is  no  opportunity  for  any  dead  water  to  accumulate, 
making  a  minimum  of  waste  and  always  insuring  a  good  cool 
drink  of  water  [Tie  average  temperature  of  the  water  in  the  offices 
is  42  Fahrenheit,  36  in  the  cooling  tank  and  45°  Fahrenheit 
returning  to  the  cooling  tank,  losing  about  9°  in  transit.  All 
cold  water  piping  is  covered  with  felt  covering  to  prevent  sweat- 
in-  as  w ell  as  l iss  by  radiation. 

The  cooling  is  accomplished  by  what  is  known  as  the  com- 
pression system,  liquid  ammonia  being  directly  expanded  in  coils 
which  are  submerged  in  the  water  to  he  cooled.  This  is  known  as 
direct  expansion.  The  refrigerating  plant  consists  of  a  tnotor- 
drivejn  compressor  with  chain  drive  which  has  a  capacity  of  three 
ion-  of  ice  per  twenty-four  hours. 

Elevator  service  is  furnished  by  three  cars  of  traction  type 
running  at  a  speed  of  550  feet  per  minute,  2751)  pounds  capacity. 
By  test  which  was  carefully  conducted  it  was  discovered  that 
these  elevators  travel  2500  miles  per  month  at  a  cost  of  27  cents 
per  mile,  including  repairs,  interest,  depreciation,  taxes,  insurance 
and  operators'  wages 

I  he  building,  which  cosl  $£-'50,000,  was  designed  bj  Meyers. 
e\  Ward  and  constructed  hv  George  \  Fuller  Company  for  the 
Slos-  and  Gerstle  interests  of  the  Alaska  Commercial   Company. 


TESTS  IN  ROCKY  MOUNTAIN  COALS. 

Investigations  conducted  at  the  fuel-teslng  plain  of  the 
United  S  ates  Geological  Survey  at  Denver.  Colo.,  during  the 
fiscal  year  1908,  into  the  washing  and  coking  of  the  coals  of 
the  Rocky  Mountain  region  have  just  been  reported  upon  by 
lie  survey.  In  the  time  that  the  plant  has  been  in  operation, 
results  have  been  achieved  which  will  prove  of  the  greatest 
importance  to  the  entire  western  part   of.  the  country. 

Of  thirty-seven  ccals  tested  from  the  Rocky  Mountain 
region,  all  but  three  pr<  ilueed  good  coke  under  proper  treat- 
ment, though  a  number  of  them  had  been  considered  non- 
coking.  A  bulletin  detailing  the  tests  conducted  at  the  Den- 
ver plant  by  A.  W.  Belden,  G.  R.  Delamaler  ami  .1.  W.  droves 
has  just  been  issued  by  the  Technologic  Branch  of  the  Ceo 
logical   Survey. 

"The  tests  detailed  in  this  bulletin  are  a  continuation  of 
the  work  started  several  years  ago  in  St.  Louis  at  the  Gov 
ernmeni  fuel  testing  plant  there.  On  the  completion  of  the 
work  ;li  St.  Louis  the  writer  made  a  trip  through  the  Rocky 
Mountain  region  for  the  purpose  of  selecting  a  site  tor  wash 
ing  and  coking  tests  on  coals  of  .the  western  half  of  the 
United  States,  with  the  hope  of  getting  into  closer  touch  with 
the  fields  from  which  little  or  no  coal  had  been  received  ai  the 
testing  plant  in  St    Louis. 

■■The  different  points  available  were  visited,  and  after  in 
vosiigaiion.  Denver,  Colo,,  was  selected  as  the  most  suitable 
on  account  of  its  central  location  and  railroad  facilities."' 
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LIGHTING    WITH    METALLIC    FILAMENT 
LAMPS. 
Discussion  bj   members  of  the  San  Francisco  Section,  Amer- 
ican  Institute  of   Electrical    Engineers  of  paper   read   by   Mr.   E. 
t-u-,,,,c!  and  published  in  the  Journal  of  Electricity,  Power 
and   Gas,  of   March  20,   1909.     The   following   took   part  in  the 
discussion  : 

.1.   //.  /:  Electrical   Engineer   Southern    Pacifii    Corn- 

Chairman. 
i     (  Professor  of  Electrical  Engineering,  University 

ilifornia. 
.V.   C.   McMccn,  Chief   Engineer  Empire   Construction   ( 

pany,  San  i 

(,.  /     i  baton,  Pacific  Gas  &  Electric  Company. 

//.   )'.  Hal!  Jr.,  Assistant  Electrical  Engineer,  Southern  Pa- 
i  lompany. 

R.   M.   Alvord,   Sales    Engineer   General    Electric   Company, 
San  Francisco. 

S.  J.  Lisbergcr,  Electrical  Engineer,  California  Gas  &  Electric 

■  ■  ttii  'ii 
S.  />'.  Charters,  1. eland  Stanford  Jr.  University 

son, 
The  Chairman:    Gentlemen,  I  am  sure  we  have  all  been  verj 
interested  in  this  paper.     The  only  regret  is  that  advance  copies 
were  not  sent  out,  so  that  they  could  be  thoroughly  digested  and 
an  adequate  discussion  brought  out.     Those  cun  :s  are   full  "i 
meat,  and   1   think   would   bear  a   prettj    careful   analysis       I  lu  re 
i-  a  certain  o  nservatism  to  I"   met  in  the  introduction  of  all  new- 
devices   and    particularly    so    in    the    incandescent    lamp    business 
The  lighting  of  our  homes  and  office  buildings     the  places  th  it 
wi    live  in  and  the  place-,  we  work   in— according  to  my  notion, 
has  been  extremelj    had.     I    have  been   verj    much   interested   in 
reading  the  papers  and  the  discussions  of  the   Illuminating 
gineering    Societj    a-   showing   the   results   which   can   he   reached 
when    men   with   brains    begin    to   use    those   brains    in   a    certain 
delinn        i        ion.     Their   efforts  are   directed   in    the   firsl 
to  the  right  use  of  the  light  in  regard  to  it-  effect  upon  the  optic 
nerves,   to   take   care   that    we   do   not    have    reflections,   and    that 
all    light    comes    in    the   proper   direction.      In    tin-    second    [dace. 
they  are  directing  their  efforts  toward  i 
in  operating  the  lamps.     Both  of  til  .  ,-ry  important  I 

ldie  architects  of  today   seem  to  hang  hack  and  cling  to  the  old 
methods  that  were  used  when  we  had  kerosene  lamps,  and 
wards,  when  we  had  gas.     I  am  expecting  that   the  scientific  men 
who  are  working  along  these  lines  will  produce  some  important 
revolutions.     Papers  of  this  kind  are  valuable  to  ns  who  an    it 
accustomed  ing   with   these   things   in  a   technical   maimer. 

We  have  no   formal  discussion,  because  those  win   were  to   take 
ji. i!  i   have  been  held  up  b\   th.-  washouts  ami  nave  no' 

in  time.     I  will  ask  Professoi   C     :    if  he  will  open 
the  discussion  by  some  appropriate  remarks. 

(     /..   Cory:     There  was  .me  important   n  hed   upon 

paper  this  evening,  regarding  the  transformation  of  energj 
in  a  lamp  and  its  list  :  i'r  the  production  of  light  or  illumination. 
The  lamp  which  i-  used   for  conversion    i  per  cent  of  the 

water  power  into  light    is   really  at   the  extreme,  or  at 
the  pyramid.     On  the  other  hand,  if  we  consider  that 
lectrical   energy   is   coming    from    fuel,   the   device    for   con- 
verting i    energy   or   energj    of   the    furnao  is    the 
.  me.  or   turbine— is   at    the   other   extreme.      Therefore, 
standpoint  <>f  possible  economy  the  development  of     n 
nt    light — that    i-.    an    efficient    device    for    converting    the 
gl  -        given  the  most  -e-riou-  consideration 
:  s.    That  is  one  point  which  is  very  apparent. 
metal    lamps,    there    i-    something    which    has 
devi       mient  of    light,   and.  that    i- 
llumination   is   inherently   connected  with 
why  we  have  such  a  high  efficiency 
high  tempi 
the   electrii                 In    the  other  hand,   in   the   incandescent    lam]) 

■  ncy. 
thing   that    I   noticed    in   our    rather    hasty    view   of   the 


slides  was  the  difference  in  eflKciencj  between  the  small  and  the 
large  tungsten  lamps.  As  you  of  course  know,  the  successful 
smaller  lamps  have  coin,  after  the  development  of  the  larger 
lamp,  'there  can  he  no  question  as  to  the  very  large  application 
of  the  incandescent  lamp  even  in  the  future.  Nevertheless,  it 
is  striking  when  vein  go  into  a  building  where  there  are  carbon 
lescent   lamps  and  tungsten   lamps  side  bj    side,  to   notice 

the   difference   m   the   color   of   the   light.      That,   of   course,    is   due 
i  i  ill.   differenci    in  the  temperature  of  the  filament. 

From  I  he  standpoint  of  the  power  companj  or  the  company 
furnishing  the  light  rather,  furnishing  electricity,  because  that 
i.   what    it   amounts   >  is   a   problem   involved   which    i-    oi 

iderable  consequence,  because  there  is  a  tendencj   right 
along  to   increase   the   voltage   of   our   lamps    from   the  old 
M  It    type   to   one   hundred   and   ten   and   two   hundred   and   twenty 
volt   types  of   today,  and  now    we  come   seemingly   to  a   step  h  ick- 

ds  in  the  \oltage  supplied  at  the  base  of  the  filaments. 
There  is  one  verj    fortunate  thing  about   the  introduction  oi 
the  tungsten  lamp  at   this  time.      It   is  not   like  sudden  changes   in 
other    fields    "f    electrical    engineering.       If    you    decide,     lor    in- 
stance, on   some  large  single   phase-  railway    system   that   a  certain 
frequencj    is   to  he   used,   it   is  a   very  expensive  proposition  to 
..     tin-    frequency;    it    will    he    found   p,   cost    a   great    deal    to 
.      all    tin-   machinery   connected   with   that   installation.     On 
ther  hand,  it  is  not  necessarily  expensive  to  give  the  tune 
a   vcr\    complete   trial.      In   this  connection    I    think   of  one 
problem    that    has   been    occupying    Mr.    Vincent    and    myself    for 
I     i     the  clu  ■!'  i    of  the  kind  of  lamp,  voltage 
of  supply,  etc..  which  is  proper  to  put  into  a  building  containing 
the    equivalent    of    abottl     five    thousand    16  candle-power    carbon 
lamps.     The   illumination   here-   is   p.  Ik-   that   of  a   library.     The 
ral  illumination  is  to  he  taken  care  of  ami  at  the  sam     time 
the-  individual   lights,   such  as   mighl    be   used   in   a   library.     The 
two   systems   which   might   he  considered   would  be  the'  220-volt, 
ndlepower  carbon   lamp  throughout,  varying  the  si/e-  of  the 
lamps  anil  the  number  of  lamps  in  a  cluster,  and  all   that   sort   of 
which    would   be   most    desirable   not    onl)    regarding    the 
lights,  hit   the-  kind  of  illumination — a   very  different 
kind  of  illumination   in   the  large  reading   room   than   in  a   small 
room,  where  but  few   individuals  need  the  light  at  one  time. 

1  think  electrical  men  have  noted  that  our  gas  friends  have 
advanced,  perhaps  up  to  within  the  time-  of  the  metal  lamps,  a 
huh'  more  rapidly    tl  engineers,  in  new   systems 

■    pcciallj    in    the    very    efficient    method-    of   in  iking 
gas  burners  for  special  pi  nd  in  the  color  of  light.     Five 

thousand  lights  i-  not   a   vcrj    large  number,  and  yet   it   is  an  in- 
worthy    of    i  ation    in    that    while    the    number    of 
lights   will  be  n.Ti    greatly   reduced   for  a  given   amount   of  illu- 
mination with  the  tungsten  lamps,  and  also  the  number  of  outlets 
and  the-   -i/e-  of  e  mtrol   hoards,  cabinet-,  ami   SO  on.  yet    when    we 
through   the   thing  pretty   carefully   we   find   there   i-   a 
material  saving  in  the  actual  cost  of  installing    the  necessary 
wiring,  if  we  use  tin-  tungsten  lamp-  instead  of  the  carbon  incan- 
I  do  not  know  if  it  will  he  sufficient  to  meet   tie 
difference  in  lir-t  cost  of  the  lamp-,  but  there  will  be  a  very  large 
-aving  in  using  the  110-volt  tungstens  instead  of  22        ill   carbon 
lamps. 

may  not  be  so  much  saving  in  the  wiring,  but  in  the 
general  arrangement  and  the  number  of  outlets  required  to 
conform  with  the  requirements  of  the  underwriters.  \gain, 
even  when  we  come  to  the  final  adoption  of  the  tungsten  lamp. 
i!  i-  worth  one'-  while  to  consider  the  si/e  of  thee  tungsten 
lamps  you  are  going  to  use  in  each  case  \-  far  as  the  carbon 
incandescent  lamps  are  concerned,  there  has  been  a  wonderful 
development  in  clusters  ami  different  kinds  of  globe-,  producing 
more  uniform  distribution,  anil  I  think  even  after  we  have  come- 
to  the  adoption  of  the  tungsten  lamp,  or  any  of  the  metal  lamp-, 
we  have  got  then  to  begin  to  investigate  which  i-  the  best  size- 
in  a  nditions.  Naturally,  for  residences  there  is 
perhaps  nothing  that  would  In  nine-  acceptable  than  tin-  smallest 
tungsti  '.imp  we  can  get  :  I  think  it  i-  known  as  the  Xo.  J/.,  or 
20-candlepower,  and  that  i-  the  lamp  which  we  would  likely- 
substitute  for  our  16-candlepower  carbon  lamp. 
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<  Ine  other  tiling  which  1  want  to  say.  and  that  is  that  you  find 
some  skepticism  in  the  ordinary  users  of  light  toward  the  tungsten 
lamp.  I  was  surprised  the  other  day  in  sitting  at  table  with  a 
half  a  dozen  men.  who  should  know  better,  to  hear  them  declare- 
that  in  fact  there  was  no  saving  in  meter  bills  using  metal  fila- 
ment lamps.  When  you  tell  them  that  carbon  lamps  that  cost  20 
cents  should  be  replaced  by  a  tungsten  lamp  the  first  cost  of 
which  is  live  to  six  times  as  great,  they  begin  to  think  that  it  is 
merely  a  scheme  of  the  manufacturers  to  have  them  bin  new 
lamps.  As  I  say,  there  is  a  skepticism,  which  1  dare  say  will  he- 
overcome  in  time,  but  to  those  of  us  who  are  giving  serious 
attention  to  high  efficiency,  electricity  to  light,  the  saving  of  more 
than  50  per  cent  in  the  consumption  of  energy  to  produce  a  given 
candle  power  of  light  means  a  very  great  saving  in  the  cost  of 
operation.  The  saving  will  come  in  less  cost  of  fuel,  and  in 
smaller  generators,  transmission  lines,  and  transformers,  and  it 
is  worth  while  giving  special  consideration  to  the  change  in 
t)  |ie  of  lamp-. 

We  are  indebted,  1  am  sure,  to  the  author  of  the  paper  for 
these  curves.  I  should  like  to  have  an  opportunity  to  study  them 
nioie  carefully.  'I  here  is  a  good  deal  of  material  collected  here- 
in definite  form,  and  it  would  be  very  valuable  for  us  who  are 
interested  in  the  use  of  the  tantalum  or  tungsten  lamp,  to  get 
some  of  the  data  shown  by  these  curves,  or  even  the  tables 
themselves. 

The  Chairman:  There  was  one  poinl  touched  on  very  briefly, 
i.  e..  the  cost  of  installation  as  compared  with  16-candlepo'wer 
carbon  lamps  and  the  tungsten  or  metal  lamps,  which  seem-  to 
me  would  stand  some  amplification.  The  first  cost  .if  any  instal- 
lation i-  of  some  importance;  but  according  to  my  notion  tie 
of  operation  of  that  installation  is  very  vital.  It  is  what  we  p.e. 
for  year  after  year,  and  when  a  111  per  cent  saving  was  spoken 
of  in  the  cost  of  illumination  there  came  to  m\  mind  an  instance 
which  has  just  gone  through  my  office,  where  a  building  thai 
contained  a  very  large  waiting  room  that  was  to  he  lit.  according 
to  the  architect'-  plan-.  In  200-volt.  16-candlepOwer  lamps.  With 
electricity  at  a  cost  of  three  cents  a  killowatt  hour,  tungsten 
lamps  made  an  annual  saving  of  <3.S( It  I  in  the  lighting  of  that 
building.  Strange  to  say.  the  report  on  that  installation  was 
criticised  very  severely  on  the  ground  that  the  tungsten  lamp 
i-  an  experiment,  they  did  not  think  it  would  amount  to  much. 
and  probabl}  for  a  year  or  two  we  had  better  stick  to  the  old 
carbon  lamps.    That  is  one  of  the  conservatisms  I  alluded  to. 

Right  here  is  coming  a  problem  touched  upon  by  Professor 
Cory,  the  problem  of  the  distributing  system.  It  is  very  much 
to  the  economy  of  the  power  company  to  use  the  200-volt  dis- 
tribution, ,especiall>  when  they  can  supply  a  large  service  from 
one  transformer.  '1  he  cost  of  copper  run-  down  very  materially. 
They  do  not  like  very  much  to  change  to  100-volt.  especially  since 
it  runs  down  the  meter  bill.  On  the  other  hand,  the  public  has 
something  to  say  in  the  long  run,  and  that  is  a  problem  and 
condition  that  has  to  be  met.  It  is  not  one  to  be  shied  at,  dodged 
or  evaded,  and  inasmuch  as  the  organization  whose  guests  we 
are  tonight  is  foremost  in  the  use  of  the  200-volt  distribution 
service  I  would  like  very  much  to  hear  from  someone  connected 
with  that  institution  on  that  subject.  If  Mr.  Holberton  is 
present  I  would  like  to  hear  from  him. 

George  E.  C.  Holberton:  I  can  only  repeat  what  Mr.  Bab- 
cock  has  said.  We  have  got  to  go  up  against  the  public,  and 
we  propose  to  do  it.  The  question  of  a  200-volt  system  i-  not 
altogether  one  of  economy,  pure  and  simple.  There  are  other 
features  aside  from  that,  not  only  to  the  company  but  to  the 
consumer.  1  assume  that  Mr.  Babcock  refers  particularly  to 
Oakland  and  Berkeley  and  that  territory,  because  that  is  the 
territory  where  we  are  operating  that  way,  and  have  now  for 
about  nine  years.  That  started  in  the  summer  of  1900.  and  the 
problem  then  was  this:  At  that  time  Oakland  hail  a  service,  the 
most  of  which  was  52  volts,  with  practically  individual  trans- 
formers. It  was  a  had  service,  poor  regulation,  and  an  un- 
economical service  to  operate.  Outside  of  the  business  district 
there  was  only  the  Jackson  street  district  and  Piedmont,  where 
the   wealthier   class    lived,   that   were   using   electric   light.      The 


houses  in  the  vicinity  of  that  district  were  old  houses,  which 
were  not  wired,  and  the  growth  of  electric  lighting  supply 
would  not  come  in  that  territory  at  all,  because  of  the  great 
expense  of  wiring  the  old  houses.  But  we  did  have  a  problem 
to  supply  electric  lights  to  new  territory,  where  the  buildings 
were  much  scattered.  Taking  the  matter  up  at  that  time  the 
company  could  not  see  its  way  clear  to  supply  that  territory  by 
the  method  used  down  town,  that  is,  ^2  volts,  nor  even  by 
changing  to  11)11  volts.  Then  the  question  came  up.  that  we 
wanted  business  anil  we  wanted  to  accommodate  tho-e  people  ill 
the  growing  residence  territory,  where  the  density  was  very 
light;  that  is  to  say.  where  the  number  of  lamps  used  per  block 
or  lineal  toot  was  -mall.  But  how  was  this  to  be  done?  We 
began  then  to  figure  on  the  question  of  using  200  volts,  but  even 
the  ordinary  2IM)  volts,  2  wire  system,  would  not  pay.  Either 
the  consumer  would  have  to  paj  a  heavy  tax  for  extension  of 
the  line  in  order  to  suppl)  him  and  have  the  company  get  any 
kind  of  a  ju-t  return  on  the  investment,  or  we  would  have  to 
charge  a  rate  which  would  he  prohibitive.  To  overcome  these 
difficulties  we  thought  of  the  scheme  of  using  440  volts  on  the 
outside  of  a  3-wire  network.  That  brought  the  cost  of  original 
extensions  down  so  that  we  could  make  extensions  without  any 
cost  to  the  consumer  and  supply  practically  all  of  the  territory 
which  was  then  building  up  and  which  has  since  become  a  very 
large  territory  I  do  not  know  of  any  place  where  the  business 
has    spread    as    much    as    it    has    in    Oakland    and    Berkeley.       For 

about    you    might    say    eight    year even    or    eight    years-    the 

Oakland  Gas,  Light  and  Meat  Company  did  extend  in  that 
way  without  ail)  charge  to  the  consumer,  and  I  feel  perfectly 
-ate  in  saying  thai  it  we  had  not  that  system,  we  could  not 
have  done  il.  Some  time  ago.  1  think  a-  much  as  live  years,  I 
read  a  paper  and  gave  some  of  the  figures  a-  to  the  relative  co  I 
of  supplying  the  ordinary  residence  lighting  bj  inn  volts,  and 
b)  200  volts,  3-wire,  and  by  our  440-voll  system.  At  that  time 
we  never  dreamed  of  the  advent  of  the  tungsten  lamp,  and 
even  then  the  carbon  filament  lamp.  220-volt,  was  nothing  com- 
pared with  what  it  is  now.  The  objection  raised  then  was  that 
if  the  people  look  220-volt  they  hail  to  pa\  more  for  their  lamps. 
That  was  met  by  the  company's  charging  tin-  same  price  for  the 
ill  lamps  a-  lor  die  Inn-volt  lamp-.  That  was  done  at  a 
lo-s.  Inn  it  was  thought  to  b._-  g.„nl  policy.  Then  we  had  troubl. 
with  the  wiring  concern-  They  claimed  that  the  apparatus 
required,  by  the  Board  of  Fire  Underwriters  could  not  lie  pur- 
chased locally  and  that  condition  had  to  he  met.  which  we  did 
b)  establishing  a  sort  of  supply  house  in  our  office  at  Thirteenth 
and  Clay  street-,  when-  we  carried  a  stock  of  material  which 
would  be  passed  by  the  underwriters  for  that  voltage.  Now  that 
the  tungsten  lamp  has  come,  we  havi  g  -  to  meet  that.  Just  how- 
it  is  to  be  d.me  I  am  not  prepared  to  saw  although  I  have  been 
assured  by  one  of  the  largest  manufacturer-  that  the}  have 
now  produced  a  220-volt  lamp  that  is  satisfactory;  and  I  do  not 
think  that  we  should  make  any  change  until  it  is  determined 
whether  that  i-  going  to  be  a  fact  or  not.  "The  lamp-  are  not 
on  the  market  and  are  not  -,.1.1.  The  same  company  tell-  me 
that  they  can  produce  and  will  sell  at  the  present  time  the 
tantalum  for  220  volts.  Now,  if  the  light  and  efficiency  of  the 
tantalum  lamp  is  approximately  the  same  a-  the  tungsten.  I 
think  that  the  problem  can  be  solved  in  that  way. 

I   do   not  know    as   there   i-  anything    else   that   you   care   to 
have  discussed  or  t..  hear  about.     If  there  i-  anybody  who 
like  to  ask  a  question  I  will  be  plea  ver 

I  will  sax  this,  that  naturally  the  largest  demand  for  the 
tungsten  lamp-  ha-  been  in  the  heavier  installations,  where  the 
saving  in  dollars  and  cent-  is  very  much  greater:  and  the  heavy 
consumption  naturally  comes  in  the  business  district.  In  all 
places  where  we  have  the  220 — Wll  volt  system,  as  the  con- 
sumption grow- — that  1-.  the  density  of  consumption,  the  number 
of  lights  for  installation— we  have  extended  our  200-volt,  3-wire 
system,  and  we  will  keep  on  doing  that.  The  440-volt  system 
was  essentially  a  pioneering  s.  >ri  of  system.  It  was  a  means  by 
which  we  could  reach  everybody  without  any  charge  to  the 
consumer. 
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The  Chairman:  The  use  of  the  200-voll  1111114-1111  lamp 
combined  with  the  3  wire  system  would  certainly  I"'  a  very  great 
step  ahead,  and  we  shall  hope  for  the  best  on  that. 

George  E.  C.  Holberton:  In  my  remarks  I  referred  to 
American  production;  1  understand  that  in  Europe  and  England 
the  220-volt  tungsten  lamp  is  already  a  commercial  article  in 
n-i-. 

The  Chairman:  I  hope  we  shall  find  the  domestic  manu- 
facturers equal  to  the  foreigners. 

George  E.  ('.  Holberton:  The  foreign  lamp  ran  be  pur- 
chased now.  I  feel  sure  that  the  220-volt  tungsten  will  be  pro 
duced,  just  as  the  tantalum  is.  I  would  like  to  saw  too,  because 
1  learned  that  a  number  of  people  assumed  that  our  company  was 
oni  of  a  few  who  were  in  the  220-volt  business,  that  we  arc  not 
the  pioneers  in  this.  I  think  that  Providence,  K  I  .  1-  the  first 
company  to  use  it  to  anj  ureal  extent.  Thej  have  had  for 
about  eleven  years  a  system  of  distribution  .11  500  volts,  250 
volts  between  the  neutral  and  the  outside.  I  hai  is  an  ideal 
system  in  other  wax-  \  -real  many  companies,  through  origi- 
11.1IK  the  introduction  of  the  500-volt  trolley  roads,  have  begun 
to  suppl)  500-volt  meters.  Thai  in  the  first  instance  is  taken 
from  the  trolley.  That  1  objectionable  from  a  good  many 
standpoints,  particular!)  the  insurance.  But  they  have  the  et 
ice  installed  and  the)  wiiii  to  the  500-volt  metallic  service  just 
as  we  did  in  Oakland.  There  are  other  3-wire,  14(1  or  greater 
voltage  installations  in  Dallas,  h\,i\  I  recall  a-  one;  Richmond, 
Va.,  i-  another;  St  Louis,  and  then  there  are  smaller  installa- 
tion-, to  the  number  probably  of  75  or  Kill  that  I  have  looked  up. 
just  to  see  how  common  it  wa — that  is,  in  the  United  State-. 
In  Europe  ami  England  it  is  very  common,  and  1  believe  that 
the  very  fact  that  the  saving  to  the  company  is  so  great  in  thai 
form  of  distribution,  and  the  ability  of  the  company  to  reach  a 
-i.  much  greater  area  at  the  same  price  lor  current,  will  induce 
the  manufacturer  to  endeavor  to  meet  that  condition  in  his 
lamp.  I  do  not  recall  the  exact  figure-,  hut  the  production  of 
220-volt  lamp-  ha-  increased  enormously  in  proportion  to  the 
total  production. 

The  Chairman:     During  the  reading  ol   th<    paper,  when  the 
slides  of  the  different   parts  of  the  lamp  were  on  the   wall,  a  little 
.me lent    history    in    the    lamp    manufacturing    art    came    to    my 
recollection,  and   inasmuch  a-  the  man   who   was   responsible   for 
the  invention  is  not  at  all  known  in  connection  with  it.  and   for 
the  reason  that  the  invention   is   so  generally    used.    I    would   like 
to   take  your   time    for   a    lew    minutes   and   tell    yon   of   the    inven- 
tion of  the   Stereopticon   Lamp      About   ten   or  eleven  years  ago 
Professor   Burkhalter,  of  the  Chabot    University,  asked  me   if   n 
was   not   possible    to   get   an    incandescent    lamp   that    would   give 
him  a  mere  point   oi   light   so  that   lor  stereopticon  work  In-  could 
he    independent    of    the    arc    light,    which    he    could    not    gel    in    his 
lecture   room    and   use  an   incandescent   lamp,    which   he  could   get. 
llis  idea  was  beautifully  simple.     If  he  could  get  a  point  of  light 
and  put   it   in  the   focus  of  the  condenser  he  could   secure  even 
illumination   without   any   shadows.     The  ordinary   lamp   that   we 
used    then    cast    shadows    from   one   turn   of   the    filament   over   the 
other,    and    it    interfered    with    some    of    his    stereopticon    pictures. 
lie   wanted   a   disc  of  light   as   small   as   possible.      A    small,   flat 
coil   in  the  shape  of  a  disc  or  a   cone-shaped   filament   was   what 
he  had   in   mind.      I   then   was   in   the   local   office   of   the   General 
Electric  Company,  ami  immediately  wrote  the  lamp  factor)    and 
sent  on   sketches  of  a   number  of  his   ideas.     There    ivas  a   most 
astonishing    lack    of    comprehension    on    the    part    of    the    lamp 
factory.     They  took  it  up  with  great   reluctance.     It  took  a  long 
period  of  correspondence.     When  the   first   lamp-  came  out   they 
wrong       W<    argued   the  matter  at  great   length. 
Finally,  as  a   last    resort    1   asked  the   lamp   factor)    to   send   me  the 
diameter  and  length  of  the  filament   required   for  a  given  candle 
power  lamp      (hi  getting  ihis  information   I   went   into  the  stock 
room  an'  picked  out  a   fuse  wire  of  the  size  of  the  filament  they 
had  specified;  then  went  over  to  Mr.   Burkhalter's  shop,  and  with 
In-   assistance   turned   up   a   wooden   cone,   tin    angle   'if   the    faces 
being  practically  the  angle  of  the  cone  of  rays  from  the   focus  to 
the  lamp.     We   then   wound   the   right    length   of    fuse   wire   up   oil 


this  com-  in  identically  the  form  that  is  used  today  in  the  stere- 
opticon lamp,  packed  the  little  cone  and  the  fuse  wire  on  it  in 
cotton,  and  sent  them  on  to  the  lamp  factor)'.  Inside  of  a  lew 
weeks  they  had  bulletins  out  on  the  new  headlight  and  stereopti- 
con lamps  Mr.  Burkhalter,  the  real  inventor,  has  never  received 
the  proper  credit,  although   it   was  reallv    his  personal  invention. 

We  have  here  tonight  a  gentleman  who  has  had  a  great  deal 
of  experience  in  incandescent  lights  of  a  certain  kind — the  lamps 
that  wink  when  the  telephone  is  pulled  down — and  1  will  ask 
Mr.  Mc.Mccn  if  he  will  give  us  some  of  his  personal  experience 
in  regard  to  the  telephone  lamp. 

S.  G.  McMeen,  I  he  lamps  to  which  Mr.  Babcock  refers 
arc  those  which  are  associated  with  telephone  lines  and  telephone 
cord  circuits  in  the  very  widel)  used  manual  common  battery 
Switchboard  system.  'I  hex  arc  interesting  from  the  lamp  point 
of  view  because  the)  arc  very  small,  representing  a  special  phase 
of  lamp  manufacture,  and  because  the  making  of  them  is  a  large 
industry.     Several  millions  of  such  lamps  are  in  daily  use. 

The  problem  which  these  lamps  represent  is  not  one  for  the 
illuminating  engineer,  hut  i-  more  closel)  allied  to  the  electric 
sign  industry,  as  the  lamps  are  used  solely  for  signal  purposes. 
I  he  usual  practice  is  to  mount  each  such  lamp  behind  a  slightly 
opalescent  lens  Ih,  dispersion  of  rays  enables  the  signal  to  he 
a  very  pronounced  and  clearly  defined  one,  though  the  lamp  has 
a  diameter  of  onl)  about  a  quarter  of  an  inch. 

In  the  earlier  applications  of  these  little  lamps  a  great  many 
troubles  were  experienced.  They  arose  principally  from  the 
fact  that,  because  the  lamp  is  so  small,  the  ratio  between  the  space 
occupied  b)  the  lilaincnt  and  the  total  space  exhausted  made  the 
gelling  ol  a  sufficient  vacuum  rather  hard.  Another  difficulty  was 
the  very  low  voltages  on  which  the  first  lamps  had  to  burn. 
These  were  usually  four  or  eight  volts,  which  made  the  filament 
lather  short,  and  on  account  of  the  small  current  allowed  the 
filament  was  very  much  more  delicate  than  its  support,  further- 
more, the  lamps  are  used  for  two  purposes,  the  greater  number 
ol  them  being  mounted  with  relation  to  the  lines,  as  calling 
signals,  and  a  smaller  number  being  mounted  with  relation  to 
the  connecting  cord-,  as  supervisor)  signals.  These  latter  lamps 
stand  in  a  keyboard  upon  which  the  connecting  plugs  are  dropped 
as  they  are  taken  out  of  service,  ill  sockets  in  which  the  plugs 
run  back  when  so  dropped.  Ihe  amount  of  jar  so  occurring  in  . 
regular  practice  was  sufficient  to  run  the  breakage  of  filaments 
in  these  keyboard  lamps  up  to  an  excessive  amount;  and  tit  one 
time  in  the  early  days,  orders  actually  were  issued  to  operators 
io  restore  plugs  carefully  by  hand  to  their  keyboard  places  on 
taking  down  a  connection. 

Io  placi  ;o  great  a  burden  on  operating  as  a  mere  result 
of  using  lamps  not  hard)  enough  was  plainly  a  thing  not  to  be 
permitted.  The  natural  solution  of  the  problem  came  about  by 
improving  the  type  of  lamps  manufactured  and  by  changing  the 
electrical  conditions  under  which  the  system  operated.  Greater 
skill  was  gained  in  making  the  lamps;  the  processes  of  exhaus- 
tion were  improved;  the  voltage  was  raised  to  about  twenty-five, 
at  the  same  time  simplify  nig  the  whole  scheme  of  circuits;  and 
the  lengthening  of  the  filament  gave  it  elasticity  enough  to  de- 
crease the  breakage  to  a  reasonable  amount. 

Interesting  experiences  were  gained  during  these  efforts, 
and  an  amusing  one  occurs  to  me.  'Ihe  filaments  of  the  little 
lamps  were  made  by  the  cellulose  process,  lifter  paper  being 
dissolved  in  a  solution  of  a  caustic  alkali  in  water.  This  cellulose 
"syrup"  was  squirted  into  a  rotating  jar  of  alcohol,  which  dis- 
solved the  water  and  alkali  and  condensed  the  cellulose  into  a 
thread.  The  alcohol  was  recovered  for  further  use  by  distillation, 
so  as  to  have  the  w  titer  and  alkali  behind.  The  process  went 
on  very  nicely  until  the  Federal  Government  stepped  in  to  stop 
the  running  of  an  illicit  still.  A  distiller's  license  bad  to  be 
taken  out  before  the  manufacture  could  continue. 

Relative  to  lamps  in  general,  as  energy  translating  devices, 
I  am  reminded  of  an  amusing  situation  which  realises  each 
year  in  a  certain  university.  Each  of  a  considerable  number  of 
students  is  given  a  jar  containing  a  known  weight  of  water,  to- 
gether   with   tin   incandescent    lamp,  a   source  of  current,  a   volt- 
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meter,  an  ammeter,  a  thermometer,  and  a  watch,  lie  causes  the 
lamp  to  burn  while  immersed  in  the  water,  and  observes  time, 
rise  id'  temperature,  current  and  potential. 

After  repeated  trials  each  student  admits  his  inability  to 
account  for  more  than  96  or  97  per  cent  of  the  energy  absorbed, 
and  the  expression  on  his  face  is  a  study  when  he  discovers 
that  what  he  is  calling  a  loss  of  .?  or  4  per  cent  really  has 
escaped  the  observation  of  his  instruments  because  it  was 
emitted  as  light. 

It  is  well,  in  considering  metallic  filament  lamps,  not  to  be 
misled  by  the  ratio  between  the  blackening  of  the  bulb  and  the 
falling  off  in  candle  power.  It  is  evident  that  the  metallic 
filament  lamp  is  much  superior  in  this  regard  and  that  the 
blackening  of  the  glass  does  not  indicate  anywhere  near  the 
same  degree  of  lowering  of  light.  It  is  well  not  to  be  too  sure 
that  we  have  reached  the  final  solution  of  incandescent  lamp 
practice  and  to  keep  in  mind  the  thought  suggested  by  Steinmetz 
as  to  the  possible  discovery  of  an  allotropic  form  of  carbon 
which  may  restore  that  element  to  a  useful  position  in  the  art. 
One  of  the  wise  men  of  our  time.  Mr.  Robert  Kennedy  Duncan, 
has  said  that  radical  developments  in  an  art  come  in  two  general 
ways — along  the  border  line  between  two  sciences  or  by  pushing 
known  phenomena  to  their  limits.  The  development  of  the 
metallic  filament  lamp  illustrates  very  prettily  both  of  these 
thoughts.  '1  he  production  of  the  materials  themselves  is  on  the 
border  line  between  two  sciences;  the  Use  of  the  material  repre- 
sents a  case  of  extreme   localized  high  temperature. 

The  Chairman:  1  am  sure  we  have  all  been  very  much 
interested  in  these  telephone  experiences.  Is  there  anyone  here 
who  can  add  anything  to  the  history  of  the  incandescent  lamp 
art — any  kinks  or  ideas  that  you  have? 

//.  )'.  Hall  Jr.:  There  is  a  point  1  would  like  to  see  brought 
out,  and  that  is  the  reduced  effective  life  of  the  tantalum  lamp 
when  used  on  an  alternating  current  circuit.  Mr.  Holberton's 
statement  that  it  might  be  possible  to  use  tantalum  or  tungsten 
lamps  on  his  200-volt  circuit  brought  to  my  mind  a  recollection 
of  seeing  somewhere  the  statement  that  the  tantalum  lamp  was 
unsiiited  for  alternating  current  on  account  of  the  effect  of 
alternating  currents  on  the  filament  ;  it  seems  to  break  up  or 
disintegrate  the  filament;  and  that  the  life  is  very  much  shortened 
on  the  alternating  current  circuits  I  take  it  that  all  the  curves 
and  data  given  tonight  and  the  comparisons  were  made  with 
direct  current,  ami  not  alternating  I  would  like  to  ask  Mr. 
Alvord  what  the  effect  is. 

A'.  M  Alvord:  Just  exactly  what  that  effect  is  1  cannot  say. 
The  life  is  somewhat  shorter  on  the  alternating  than  on  the 
direct  current;  the  last  figure  I  thmk  was  something  like  two- 
thirds  of  the  number  of  hours.  I  would  be  very  glad  to  have 
Mr.  Sherwood  confirm  that,  and  1  will  give  you  the  definite 
figures  if  you  desire. 

(.'.  L.  Cory:  One  point  that  has  been  touched  upon — I  men- 
tioned it  very  briefly — is  the  very  great  difference  in  the  quality 
of  the  light.  Those  who  have  used  the  tungsten  lamp  for  reading 
or  doing  any  work  exacting  on  the  eye  have  noted  that  the  light 
is  much  whiter  than  that  from  the  carbon  lamp.  There  is  not 
only  the  advantage  of  higher  economy,  but  also  improved  quality 

One  thing  shown  by  those  curves  is  the  large  current  when 
the  metal  lamp  is  first  thrown  in.  during  the  first  fraction  of  a 
second  as  shown  by  the  oscillograph.  Of  course,  the  increase 
of  resistance  in  the  metal  lamp  filament  with  increased  tempera- 
ture is  just  the  opposite  from  the  change  in  the  resistance  of  the 
carbon  lamp. 

The  Chairman:  Mr.  Holberton.  could  you  not  cast  some 
light  on  that  tantalum  filament  question? 

G.  E.  C.  Holberton:  In  taking  up  the  matter  of  overcoming 
the  objection  to  the  201  volts  we  took  up  the  use  of  the  tantalum 
lamps,  and  on  the  basis  of  getting  from  SOI)  to  9(10  hours  actual 
time  from  the  tungsten  lamp,  the  manufacturers  told  us  that 
we  could  count  on  600  hours  in  the  use  of  tantalum  lamps  in 
alternating  current. 

H.  Y.  Hall  Jr.:  It  would  not  make  so  much  difference  in 
the  case  of  the  carbon  lamp. 


G.   E.    C.    Holberton:     That    light    is    very    much    tin    same 

as  the  tungsten.  You  have  got  to  try  that  on  the  basis  of  a 
A  watt  lamp.  So  that  for  residence  lighting,  where  rates  arc 
highest,  naturally  the  saving  is  considerable;  and  in  heavier 
districts,  where  the  lighting  is  dense,  the  difficulty  is  overcome 
by  the  use  of  100-volt  lamps. 

S.  J.  Lisberger:  When  I  was  at  the  Stanley  factory  they 
were  working  on  a  small  transformer  for  use  with  a  low  voltage, 
25  volts,  lamps.  That  was  a  very  neat  device,  very  small.  They 
did  not  have  any  figures  on  the  cost  or  efficiency  of  that.  1 
would  like  to  know  if  Mr.  Alvord  can  supply  anything  on 
that. 

R.  M.  Alvord:  We  have  not  been  supplied  with  the  cost  of 
those  concentrators.  They  are  trying  them  out  in  the  East,  and 
a  number  of  the  engineers  from  Schenectady  were  at  work  on 
them.  "I  hex  were  very  much  interested  in  it.  'Ihe  compensator 
is  _"  _■  inches  in  diameter;  it  is  a  little  globe  that  fits  under  the 
sc  cket.  and  the  men  who  have  been  experimenting  with  those 
tell  us  thai  the  results  to  be  obtained  from  die  light  and  efficiency 
from  tin  voltage  of  27  volt,  i,  remarkable  in  the  tungsten  lamp 
We  are  hardlj  m  a  position  to  give  you  the  data  on  that  until 
they  ha\  e  given  it  a  fair  trial. 

The  Chairman:  Is  there  anyone  present  that  has  had  an) 
experience  iii  testing  incandescent  lamps  after  they  are  turned 
oul  of  the  factory,  I  would  like  to  ask  lor  some  information 
for  my  own  use  because  I  have  been  receiving  lately  some  in- 
spection reports  on  lamp  tests  made  at  the  factor)  ari  1  1  must 
say  that  it  -bows  an  astonishing  lot  of  poor  lamps,  the  rejections 
in  some  cases  on  ordinary  specifications — that  is,  what  are  called 
the  maker's  standard  specifications — the  rejections  have  been  as 
high  as  total,  other  lots  80  per  cent,  other  lots  50  per  cent;  and 
at  that  1  mean  511  per  cent  of  several  thousand  lamps  tested.  To 
me  it  was  astonishing,  and  I  would  like  to  know  if  any  other 
user  of  lamps  has  had  any  similar  experience. 

V.   B.  Charters:      Carbon  lamps,  do  you  mean' 

The  Chairman.     These  are  carbon  lamps  entirely. 

v   /.'   Charters:     Any  special  voltage? 

The  Chairman:  No,  scattered.  You  can  readily  understand 
that  the  lamps  used  by  the  I  larriman  Railway  ami  Steamship 
lines  ci iver  a  w nle  range. 

A  B.  Charters:  I  may  be  able  to  give  you  some  information 
on  that.  I  have  just  completed  a  series  of  le-ts  on  live  different 
makes  oi  lamp.  Ihe  number  was  rather  small,  only  six  of  each. 
"I  hey  were  tested  for  initial  candle  power  and  also  for  light,  for 
600  hours.  As  I  said,  there  were  five  different  makes.  Four  -ds 
were  of  110-voltS  and  one  set  was  of  different  voltage.  In  no 
case  did  the  average  come  to  16-c'andlepow  er.  'file  lowest  set 
gave  an  initial  candle  power  of  13.25.  Thej  were  burned  through 
the  600  hours.  They  were  calebrated  over  600  hours  and  showed 
,i  gradual  decrease.  The  lamps  all  went  down,  but  all  remained 
above  the  8  per  cent  of  the  normal  rate.  One  standard  developed 
slightly  better  than  11-candlepower.  The  best  lamp  developed 
a  trifle  better  than  13-candlepower.  In  almost  all  there  was  a 
noticeable  blackening,  and  in  a  number  of  the  poor  ones  they 
showed  a  red  discoloration.  I  doubt  that  from  so  small  a  number 
as  six  you  could  form  a  fair  judgment:  but  the  lamps  would 
show  fairly  well,  as  the  individual  lamps  of  the  same  maker 
would  not  vary  very  largely.  That  is  the  experience  we  have  had 
with  live  makes. 

Mr.  Babcock:  Our  annual  lamp  purchases  for  all  tin  lines 
will  run  to  nearly  300,000.  Of  course,  that  is  not  large  as  com- 
pared with  central  station  requirements,  but  is  large  enough  to 
come  to  a  pretty  fair  average  as  to  quality,  and  I  had  hoped  to 
get  some  corroboration  or  di-cus-ion  on  that  point 

C.  J.  Wilson:  1  think  you  have  omitted  something  very 
important.  We  have  not  heard  anything  about  the  Nernst 
lamps.  I  think  the  Nernst  lamp  has  an  efficiency  nearly  that  of 
the  tungsten  lamp.  'Ihe  representative  on  this  Coast  will 
guarantee  a  replacement  or  maintenance  charge  of  5  mills  per 
kilowatt  hour.     I  would  like  to  hear  from  somebody  on  that. 

The  Chairman :  Is  there  anyone  present  who  can  say  a 
good  word  for  the  Nernst  lamps? 
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AMERICAN     INSTITUTE    OF      ELECTRICAL      ENGINEERS' 

ANNIVERSARY   DINNER. 

The  American  Ins  rical  Engineers  celebrated 

iy   in  a  dinner  at  the  Hotel  Astor,  New 

York  City.  March  11th.     The  celebration  was  made  the  occa- 

for  attempting  various  new  electrical 
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HEAT  DISTRIBUTION  OF  AN  OIL  GAS  WORKS 
AND    GAS    ENGINE 

BY    J.    C    B.    sTUTT. 

The   reasons   for  this  discussion  before  the  :i  was 

to  determine  why  the  large  gas  engine  unit- 
compete  with  the  steam  engine  on  the  Pacific  Coast  where  crude 
oil    is    used    for   both    making   illuminating   gas    and    generating 
steam,  and  we   believe  this   subject   will   be  of  i;  >ther 

readers,  and  we  invite  a  discussion  and  criticism  in  the  friendly 
spirit  that  this  is  offered. 

In  the  manufacture  of  illuminating  j  it  re- 

quires in  general  practice  from  9  to   10  ga!  to  make 

each   1.000  cubic   fet  I  s        -ind  averaging  the  oil  as  obtained 

here,  coming  mixed  from  many  difl  :  8  pounds  per 

gallon,   we   would   have  st    practice  9x8  or  72  pounds, 

as   required  to  make   1.000  cul  f  gas  "age  crude 

oil    will   show    18.500   B.   T.   U.   per  pound.  uld   have 


B.   T.   U.   as   los-   due  to  cooling  water  require'! 
1.332.000  B.  T.  U. 

The  power  required  to  pump   this  amount  of  cooling 
under  aver  s  -  :"  h.  p.  or  2.28  h. 

i  the  mechanical  efficien  -  _  '  h.  p.  expressed  in  B.  T. 

IT.  will  be  228x60x32   i  77i  :  25  B.  T.   ! 

2  00  B.  T.  U. 





Jue  to  p  e       ater    5,825 

':.  T.  U. 
The  unaccounted  for  B.  T.  U.  as  expended  in  exhaust,  radi- 

!  he  mechanical  efficiency 
775  -      2     3.  T. 

- 

The  :  the  engine  we  plai  :"       p.,  or  4.56 

h.   p..   and   as   before   the   mechanical   cfficiencv    :  ed   bv 
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NATIONAL  ASSOCIATION  OF  STATIONARY  ENGINEERS' 
CONVENTION  EXHIBITION. 
The  National  Association  of  Stationary  Engineers  will 
hold  its  Sixth  Annual  State  Convention  for  one  week  in  the 
Auditorium  Pavilion,  corner  Page  and  Fillmore  streets,  from 
June  14th  to  June  19th,  1909.  In  connection  with  the  conven- 
tion an  interesting  feature  will  be  the  exhibition  of  machinery 
and  electric  appliances,  provided  by  the  business  firms  of  San 
Francisco  and  vicinity. 


P.  L.  En  nor 


A.C.   Arbuckle 


The  National  Association  of  Stationary  Engineers  was 
organized  in  1882  for  educational  purposes,  and  for  the  uplift- 
ing and  promotion  of  steam  engineering  as  a  profession.  Its 
work  has  enlisted  the  support  and  encouragement  of  the  manu- 
facturers and  power  plant  owners  throughout  the  country. 
The  organization  has  expanded  and  now  has  branches  in 
every    part   of  tin'   United   States  and  Canada. 


NEWS  OF  THE  STEAM   ENGINEERS. 

California  No.  3,  National  Association  of  Stationary  En- 
gineers, held  their  regular  meetting  on  the  evening  of  March 
17th  and  many  matters  of  interest  to  the  engineers  were 
discussed,  upon  the  conclusion  of  which,  upon  the  invitation 
of  Mr.  H.  D.  Saville,  chief  engineer  of  the  Merchants'  Ex- 
change Building,  the  members  adjourned  to  the  exchange 
room  to  witness  the  operation  of  an  extremely  ingenious 
mechanical  contrivance — an  orange-wrapping  machine,  which 
wraps  oranges  with  labeled  paper  at  the  ra'e  of  a  carload  a 
day.  The  inventor,  Mr.  Ballard,  went  to  great  pains  to  ex- 
plain the  intricate  workings  of  this  more  than  human  ma- 
chine, and  the  engineers  considered  themselves  well  repaid 
for  the  time  spent  in  viewing  it. 

The  educational  committee  of  the  association  desires  to 
announce  that  on  the  evening  of  March  31st  Mr.  Baker,  dis- 
trict engineer  of  the  Westinghouse  Machine  Company,  will 
give  an  illustrated  lecture  on  the  Parsons  steam  turbine  at 
the  association's  rooms,  which  promises  to  be  fully  as  inter- 
esting and  instructive  as  those  given  by  Mr.  Davis  recently 
on  the  Curtis  turbine. 

A  cordial  invitation  to  attend  this  lecture  is  extended 
by  this  association  to  anyone  interested   in  this  subject. 

DAVID  THOMAS,  Secretary. 


BOOKS    RECEIVED. 

"Heat  Energy  and  Fuels,"  by  Hanns  Von  Juptner,  trans- 
lated by  Oscar  Nagel,  306  pages,  6x9.  McGraw  Publishing 
Company,  New  York  City,  and  Technical  Book  Shop,  San 
Francisco.     Price  $3.00. 

This  is  a  translation  of  the  first  of  four  volumes  by  Pro- 
fessor Juptner  dealing  with  chemical  engineering  After  a 
general  historical  treatment  of  the  origin  and  forms  of 
energy,  the  author  takes  up  the  chemical  technology  of  heat 
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ln  this  exhibit,  however,  they  intend  to  cater  to  the 
machinery  and  mechanical  specialty  people,  with  a  view  of 
making  it  especially  in'eresting  to  the  engineer  and  mechanic. 
as  well  as  the  public  at  large 

Delegates  with  their  families  and  friends,  from  all  parts 
of  the  Stale,  will  he  here,  and  every  opportunity  will  be 
afforded  the  exhibitors  to  display  their  lines  to  the  very  best 
advantages. 

The  committee  in  charge  of  the  convention  and  exhibition 
aie:  I'.  1  .  Ennor,  president;  A.  C.  Arbuckle,  secretary;  Chas. 
hick,  treasurer;  W  m  Jenkins,  II.  W  Noethig,  John  Traynor, 
IS  i  George,  M.  \V  Herzog,  .1.  L.  Davies,  John  W.  Carter, 
i  l.  Green,  1).  E.  Brewer,  business  manager,  office  No.  830, 
VI  nelnock    Building.     Telephone  Kearny   5855. 


and  fuels.  The  first  three  chapters  are  concerned  with  the 
measurement  of  high  temperatures,  and  include  a  description 
of  the  various  pyrometers  by  which  this  may  be  accom- 
plished. The  next  tection  details  the  methods  for  determina- 
tion of  heat  combustion  bo'h  theoretically  and  practically, 
according  as  it  is  complete  or  incomplete.  Types  of  both 
direct  and  indirect  calorimeters  are  illustrated.  The  final 
chapters  deal  specifically  with  wood,  peat,  coal,  charcoal, 
oils  and  gases,  giving  in  each  case  the  method  of  analysis 
and  manufacture.  Much  of  the  matter  has  been  condensed 
into  tabular  form  for  ready  reference  and  comparison.  While 
primarily  of  interest  to  the  chemist  and  metallurgist,  the 
book  contains  information  of  value  to  both  steam  and  gas 
engineers,  as  it  embodies  recent  experimental  data.  The 
chapters  on  the  gasification  of  fuels  are  of  especial  value. 
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The  National  Electric  Light  Association's  twenty-second 
annual  convention  will  be  held  at  Atlantic  City  on  June  1.  2. 
3  and  4. 

Blast  furnace  gas  power  lost  amounts  to  nearly  2,000,000 
h  p.,  although  this  is  being  reduced  by  the  installation  of  gas 
engines  to  consume  the  power. 

The  production  of  gas  from  peat  is  to  be  experimentally 
tried  by  the  Canadian  Government,  which  has  appropriated 
$15,000  for  a  fuel-testing  plant  at  Ottawa. 

A  self-igniting  flame  with  high  intrinsic  illuminating 
power  is  produced  when  a  mixture  of  calcium  carbide  and 
calcium  sulphide  is  thrown  into  water. 

Electric  propulsion  for  Atlantic  liners  is  under  experiment 
by  British  engineers,  who  figure  that  electric  drive  will  in- 
crease the  speed  of  rotation  of  the  screws. 

Examination  for  tracer  of  mechanical  drawings  in  the 
Panama  Canal  Service  is  announced  by  the  United  States  Civil 
Service  Commission  on  April  21,  22,  19t>9.  The  entrance  salary 
is  $100  per  month. 

A  new  aluminum  alloy  consisting  of  87  per  cent  aluminum, 
S  per  cent  copper  and  5  per  cent  zinc  has  been  patented  h\ 
Fried.  Krupp,  of  Germany.  It  casts  easily,  is  homogeneous, 
easily  worked  and   very   brilliant. 

Calcium  carbide  annual  production  is  nearly  200,000  tons, 
of  which  the  United  States  and  Canada  furnish  38,000.  Italy 

32, i.     France     27,000,     Not  way     25,000,     Switzerland     20,1 

Austria-Hungary   20,1 Sweden   12.11(10  and  Germany  9,000. 

Electric  fans  for  picking  chickens  has  been  devised  for 
wholesale  poultry  dealers.  It  is  stated  that  all  the  leathers 
and  down  are  removed  in  a  few  seconds  by  placing  the  dead 
chickens  into  a  receptacle  equipped  with  a  powerful  electric 
blower. 

Lusol  is  an  impure  benzine  resulting  from  the  distillation 
of  coal  tar,  which  furnishes  a  cheap  light  by  means  of  a 
specially  designed  lamp  and  mantle.  It  is  finding  considerable 
application  in  France,  as  it  costs  one-fifth  as  much  as 
kerosene. 

Transmission   of   wireless   messages   over  water   is    I 
titan  over  land,   possible  because  the   radioactive  emanations 
from    the   earth,    which    make    the    air    conductive,    interferes 
with  the  transmission  of  electric  waves.     No  such  radiations 
arise  over  water. 

One  charge  ran  an  electric  automobile  142  miles  at  an 
average  speed  of  fourteen  miles  an  hour  in  a  test  recently 
completed  by  a  prominent  manufacturer.  The  car  ran  eighty- 
five  miles  the  first  day  and  completed  the  trip  next  day  after 
standing  over  night. 

The  most  powerful  wireless  station  in  the  world  is  to  be 
erected  by  the  Government  at  Washington,  D.  C.  A  600-foot 
tower  is  to  be  put  up  and  instruments  provided  that  will  be 
powerful  enough  to  be  beyond  interference  by  commercial 
wireless  stations.     The  total  cost  is  estimated  at  $182,600. 

Producer  gas  differs  from  water  gas  primarily  in  the 
source  of  the  oxygen,  the  former  getting  it  from  the  air,  the 
latter  from  water.  In  each  case  carbon  monoxide  is  produced 
by  passing  either  air  or  water  over  glowing  carbon.  On 
account  of  the  hydrogen  present  in  water  gas  it  lias  from 
tw:o  to  three  times  the  theoretical  thermal  value  of  producer 
gas,  according  as  it  is  produced  at  low  or  high  temperature. 


The  production  of  nitric  acid  in  this  country  is  108,380,387 
pounds  annually,  valued  at  $5,232,527.  This  is  manufactured 
by  41  companies  all  using  sulphuric  acid  and  sodium  nitrate. 
The  production  of  nitric  acid  from  the  nitrogen  of  the  atmos- 
phere by  an  electric  arc  has  been  introduced  only  experi- 
mentally. 

The  reduction  of  metallic  oxides  by  carborundum  takes 
place  :u  the  comparatively  low  temperature  of  1,2.00  degrees  C. 
The  reaction  is  much  like  that  of  powdered  aluminum  in  the 
thermit  process.  Experiments  by  Baraduc  Muller  in  France 
that  various  alloys  such  as  ferro-silicon  can  thus  be  made 
without  the  use  of  tin  electric  furnace. 

Wireless  telegraphy  in  Brazil  is  under  the  control  of  a 
commission  composed  of  representatives  of  the  national  tele- 
graph department,  the  army  and  the  navy.  It  has  charge  of 
the  establishment  of  a  wireless  telegraph  system  for  all 
Brazil,  not  only  with  respect  to  a  system  for  army  and  navy 
and  other  national  purposes,  but  for  a  public  service  as  well. 

A  wireless  typewriter  has  been  designed  by  H.  Knudsen, 
the  inventor  of  the  system  of  photo-telegraphy  bearing  his 
name.  By  means  of  a  transmitting  typewriter  various  electri- 
cal impulses  corresponding  to  the  several  letters  of  the 
alphabet  are  sent  out  and  received  on  a  similar  typewriter  or 
linotype  through  a  detector  and  relay.  It  thus  becomes  pos- 
sible for  one  operator  to  set  type  on  any  number  of  receiving 
machines  on  land  or  sea. 

The  largest  testing  machine  yel  const  meted  is  being  built 
for  the  Structural  Material  Testing  Laboratories  of  the  United 
States  Geological  Survey.  It  is  essentially  a  large  hydraulic 
press  with  a  maximum  clearance  of  65  feet  between  heads.  It 
is  to  have  a  capacity  of  10,000,000  pounds  pressure  with  an  ac- 
curacy  of  at  least  one-third  of  one  per  cent  for  loads  of  100,000 
pounds  or  more.  Us  primary  purpose  is  to  determine  the 
i  Meet  of  Haws  and  other  defects  in  large  blocks  of  natural 
stone. 

Hydro  electric  power  for  fertilizer  manufacture  is  being 
sought  by  representatives  of  European  interests  utilizing  at- 
mospheric nitrogen.  A  report  'nun  the  consular  service  states 
that  an  industry  of  this  kind  is  needed,  as  the  imports  of 
Chilean  nitrate  of  soda  now  amount  to  $14,000,0011  a  year. 
Difficulty  is  being  experienced,  however,  in  securing  suitable 
water  powers  at  reasonable  cost.  Governments  of  other  coun- 
tries are  said  to  be  offering  inducements  for  the  location  of 
the  extensive  nitrate  mills  which  the  company  proposes  to 
erect. 

The  use  of  electricity  on  the  farm  was  recently  demon 
st  rated  at  an  electrical  exposition  at  Marseilles.  France,  in 
which  neighborhood  agricultural  labor  is  at  a  premium  be- 
cause of  tin'  migration  to  the  cities.  An  exhibit  of  a  mod- 
ernized farm  occupied  12,000  square  feet.  Water  was  raised 
from  a  well  by  a  motor-driven  centrifugal  pump.  Plows, 
threshing  machines,  buskers,  winnowers,  etc.,  were  all  motor- 
driven.  The  wine  cellar  was  equipped  with  a  wine  pump, 
grape  picker  and  press,  all  electrically  operated.  The  poultry 
yard  contained  a  bone  crusher,  herb  cutter,  electric  brooder 
and  breeder.  In  the  barn  was  an  electric  carrot  cutter,  grain 
crusher,  oil  cake  mill,  root  cutter  and  straws  cutter.  The 
cows  were  milked  and  the  sheep  sheared  by  electricity.  The 
dairj  bad  tin  ice-making  machine  and  was  furnished  with 
elect  ric  driven  cream  separators,  healers  anil  churns.  All 
shop  tools  were  electric  driven,  including  the  forge  blower. 
The  home  and  laundry  were  also  supplied  with  all  the  modern 
conveniences  offered  b)  electricity. 
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PERSONALS. 

H.  F.  Froesch,  Pacific  Coast  representative  of  the  Federal 
Electric  Company,  is  in  Los  Angeles. 

W.  S.  Heger,  assistant  to  the  president  of  the  Allis-Chalmers 
Company,  Milwaukee,  Wis.,  is  now  in  San  Francisco. 

Mr.  S.  C.  Dyke,  of  the  Electric  Porcelain  Company,  East 
Liverpool,  O.,  spent  the  past  week  in  San  Francisco. 

Dorsey  Ash,  Asso.  M.  Am.  Soc.  C.  E.,  announces  that  he 
lias  removed  his  office  to  the  Mills  building,  San  Francisco. 

R.  B.  Cressman.  representing  Pass  &  Seymour,  Inc.,  of 
Solway,  N.  Y.,  is  in  Los  Angeles,  whence  he  will  come  north. 

W.  S.  Berry,  sales  manager  of  the  Western  Electric 
Company,  San  Francisco,  left  for  an  extended  trip  through 
the  East  on   March   24.    1909. 

T.  C.  Turley.  president  of  the  Chicago  Insulated  Wire  and 
Manufacturing  Company,  was  in  San  Francisco  last  week  with 
William  Knight  of  Los  Angeles. 

M.  E.  Launbranch.  railway  selector  expert  of  the  Chicago 
office  of  the  Western  Electric  Company,  and  Mr.  E.  K.  Dyer, 
traveling  telephone  expert  for  the  same  company,  are  in  San 
Francisco  in  attendance  on  the  conference  of  superintendents 
of  railway  telegraph,  which  has  been  in  progress  during  the 
past  week. 


BOOKS   RECEIVED. 

"Theory  and  Calculation  of  Transient  Electric  Phenomena 
and  Oscillations."  By  Charles  Proteus  Steinmeiz.  ."..">(">  pages, 
tix9;  102  diagrams.  McGraw  Publishing  Company,  New  York 
City,  and  Technical   Book   Shop.   San  Francisco.     Price   $5.00. 

Transient  electrical  phenomena  are  those  which  accom- 
pany the  readjustment  (if  I  he  energy  stored  in  an  electric 
circuit,  containing  resistance,  inductance  and  capacity.  Al- 
though they  exis'  for  bin  a  short  time  or  space  until  prima- 
ment  conditions  are  established,  their  instantaneous  value 
may  lie  greal  enough  in  destroy  the  circuit  unless  it  has 
been  designed  to  withstand  these  extraordinary  conditions. 
Their  nature,  'heir  occurrence  ami  their  magnitude  are 
analytically  discussed  in  this  volume.  Beginning  with  the 
simplest  ease,  involving  either  resistance.  inductance 
or  capacity,  the  author  successively  lakes  up  cases  in- 
volving any  and  finally  all  of  these  factors,  deducting  mathe- 
matical expressions  for  their  value.  The  treatment  is  broadly 
divided  in*o  four  sections,  treating  respectively  of  transient 
phenomena  in  time,  periodic  transient  phenomena,  transient 
phenomena  in  space,  and  transient  phenomena  in  time  and 
space. 

Under  the  first  head  is  given  a  general  explanation  and 
definition  of  the  constants  of  an  electric  circuit,  and  an  in- 
vestigation and  discussion  of  the  simpler  forms'  of  transient 
terms,  such  as  the  starting  of  a  continuous  current  lighting 
circuit,  the  excitation  of  a  motor  or  generator  field  for  either 
direct  or  alternating  curren'.  It  includes  a  complete  treat- 
ment of  oscillating  currents  and  of  low  frequency  surges  in 
high  potential  systems.  An  analytical  discussion  is  given  of 
a  divided  circuit  and  of  mutual  inductance.  Finally  a  formula 
is  derived  for  the  determination  of  a  general  system  of  cir- 
cuits, with  specific  attention  to  magnetic  saturation  and 
hysteresis,  the  transient  term  of  the  rotating  field  and  short 
circuit  currents  of  alternators. 

Periodic  transient  phenomena  of  engineering  importance 
include  those  occurring  in  the  control  of  an  electric  circuit, 
in  the  operation  of  high  frequency  currents  and  in  the 
rectification  of  alternating  currents.  Each  of  these  are  dis- 
cussed in  detail,  particular  attention  being  given  to  rectifica- 
tion, both  mechanical  and  arc.  The  chapter  on  the  mercury 
arc  rectifier  is  remarkably  lucid   in   its  explanation. 


Under  transient  phenomena  In  space  is  discussed  long- 
distance transmission  lines  and  high  potential  transformers. 
A  section  is  devoted  to  an  analytical  discussion  of  the  distri- 
bution of  magnetic  flux  and  of  alternating  current,  and  one 
takes  up  the  velocity  of  propagation  of  an  electric  field.  The 
concluding  chapters  give  calculations  of  conductors  intended 
to  convey  current  of  very  high  frequency,  such  as  lightning 
discharges,  high  frequency  oscillations  in  transmission  lines, 
and  currents  used  in  wireless  telegraphy.  In  the  last  section 
the  author  first  deduces  a  general  expression  for  the  current 
and  voltage  of  an  electric  circuit.  The  section  includes  a 
discussion  dealing  with  standing  waves,  traveling  waves  and 
free  oscillation,  in  simple  and  complex  circuits,  concluding 
with  illustrations  of  the  effect  of  the  discharge  of  an  in- 
ductance into  a  transmission  line. 

All  of  these  phenomena  are  graphically  illustrated  by 
curves  and  oscillograms  which  facilitate  comprehension  of 
the  text.  The  treatment  is  essentially  mathematical  and 
can  be  comprehended  only  by  one  thoroughly  versed  in  the 
calculus.  The  subjects  discussed  include  some  of  the  most 
important  problems  yel  to  be  met  in  the  field  of  electrical 
engineering,  and  while  some  of  these  are  today  of  but  scien- 
tific interest,  it.  will  be  but  a  comparatively  short  time  before 
their  industrial  application  will  demand  attention.  The  man 
who  has  thoughtfully  assimilated  the  contents  of  this  volume 
will  be  in  a  position  to  solve  practical  problems.  The  book 
is  above  ordinary  criticism  and  on  the  same  high  plane  as 
Hie  "Theory  and  Calculations  of  Alternating  Current  Phe- 
nomena." by  the  same  author,  which  has  ever  been  recognized 
as  the  standard. 

Practical  Calculation  of  Transmission  Lines."  by  L  W. 
Rosenthal,  93  pages,  6x9.  McGraw  Publishing  Company,  New 
York  City,  and  Technical  Book  Shop,  San  Francisco.  Price 
$2.00. 

This  book  bridges  a  gap  that  has  long  existed  in  the  line 
of  electrical  engineering,  as  it  presents  a  direct  method  for 
the  accurate  and  rapid  calculation  of  conductors  for  direct  and 
alternating  current  distribution.  It  consists  essentially  of 
formulas  accompanied  by  tabulated  data  ami  constants  for  the 
solution  of  wiring  problems,  all  illustrated  by  numerous  prac- 
tical examples.  The  text  is  divided  into  six  chapters,  treat- 
ing successively  of  direct  current  distribution  for  light  and 
power;  distribution  for  direct  current  railways;  alternating 
current  transmission  by  overhead  wires  and  by  underground 
cables;  interior  wiring  for  alternating  current  distribution 
and  distribution  for  single  phase  railways.  A  number  of 
existing  fallacies  are  pointed  out  and  as  many  new  and 
original  methods  offered.  Among  these  is  one  for  determining 
the  size  of  wire  directly  from  volt  losses  in  the  line  Much 
time  can  be  saved  by  using  the  several  short-cut  methods  de- 
tailed. It  is  necessary,  however,  in  all  of  these  to  use  the 
author's  tables,  as  the  formulas  are  largely  empirical. 


SAN  FRANCISCO,  CAL.— Articles  of  incorporation  of  the 
Equitable  Light  &  Power  Company,  capitalized  at  $750,000, 
have  been  filed  with  the  County  Clerk  of  San  Francisco.  The 
purposes  of  the  company  are  staged  to  be.  to  make,  provide, 
and  supply  electric  current,  water,  water  power,  steam  and 
electricity,  electric  light,  heat  and  power  to  the  city  and 
county  of  San  Francisco  and  to  other  cities  and  towns  in  the 
State.  There  is  no  mention  of  gas  in  the  articles.  Of  the 
capital.  $700  lias  been  subscribed,  each  of  the  seven  directors 
having  paid  for  ten  shares.  The  directors  are  C.  B.  Beal, 
general  manager  of  the  Bay  Cities  Water  Company;  Frederick 
G.  Cart  wright,  A.  E.  Long.  Leo  G.  Meyherg,  Mount  ford  S. 
Wilson.  M.  D.  Levenson  and  James  Fisher. 


"The  Electrical  Operation  of  Railroad  Shops"  is  the 
subject  of  Bulletin  No.  4649  from  the  General  Electric  Com- 
pany. The  illustrations  show  independent  drive  of  several 
machine   tools. 
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914,279.  Process  of  Obtaining  Nitrcgen  From  Air.  Oliver 
P.  Hurford,  Chicago,  111.  The  process  of  obtaining  tree  nitro- 
gen from  the  air  which  consists  In  first  burning  a  carbonace 
mis  fuel  in  the  presence  of  air  of  sufficient  quantity  for  com 
plete  combustion  to  carbon  dioxid  and  substantially   free  from 


carbon  monoxid.  then  subjecting  the  gaseous  products  to  the 
condensing  action  of  water  to  condense  the  steam  and  sep- 
arate the  carbon  dioxid  from  the  aitrogen  and  then  leading  off 
the  uitrogen  from  the  condensing  chamber,  substantiallj  as 
le  scribed. 

314,940.  Boiler-Flue  Cleaner.  Janus  J.  Khun.  Atlanta, 
Ga.  In  a  boiler-flue  cleaner,  the  combina'ion  with  a  boilei 
having  an  opening  formed  in  i end  thereof,  a  tube  ada 


u.  be   projected   through   the  opening  and   to  engage   sin 
.  ively    lie  flues  in  said  boiler,  a  baffle  plate  formed  with  means 
for  permitting  a  universal   movement   of  said  tube,  and   flex 
ible  means  connected  with  a  supply  of  gaseous  pressure. 

914.939.  Elec'.ric-Arc  Lamp.  Richard  Fleming  and 
Cromwell  A.  It.  Halvorson  Jr.,  Lynn,  Mass.,  assignors  to  Gen 
eral   Electric   Company.     In  an   arc   lamp,   a    frame   work,  an 


"il>'  comprising  an  annular  member,  means  for  seem 
ins  said  membei  as  a  whole  in  a  position  relative  to  the 
frame  work  which  is  independent  of  he  duration  of  an  arc 
therefrom,  an  axial  member,  and  means  for  causing  relative 
movement  between  said  members  wherebj  the  arc  is  started 
from  one  of  said  members  and  transferred  to  the  o'her  of  said 
members 


915,056.  Illuminator.  Van  Rensselaer  Lansingh.  New 
York,  X.  V.  assignor  to  Holophane  Class  Company,  New 
York,   N.   Y.     An   illuminating   device  comprising  a   group  of 


,  an  independent   prismatic  glass  reflector  for  each  light 
and   a   prismatic   glass   master    reflector   common    to   and    in 
ing   all   the   lights   and   adapted   to   reflect    the   combined 
light   in  a  downward  direction. 

914,768.  Electric-Light  Cord  or  Cable  Adjuster.  Frank 
!•:.  Walker  and  Arthur  C.  Waller.  River  Point,  R.  I.  An  elec 
trie-light  cord  or  cable  adjuster  consisting  of  a  base,  a  block 


■  ably  mounted  on  said  base  and  having  a  concave  groove 
in  each  side  clamping  members,  each  provided  with  a  convex 
e  in  one  side,  said  side  having  two  cam  faces  or  straighl 
edges  converging  mediately  ol  said  side,  said  clamping  mem- 
bi  rs  pivotally  mounted  on  said  base  at  opposite  sides  of  and 
i  acent  to  said  block  in  such  manner  that  the  convex  groove 
in  said  member  and  the  concave  groove  in  said  block  will  con- 
joint^  constitute  a  curved  passage-way  for  the  cord  or  cable. 

914,941.  Transformer  Structure.  Charles  Le  G.  For- 
tescue,  Wilkinsburg,  Pa.,  assignor  to  Westinghouse  Electric 
and  Manufacturing  Company.     In  a  transformer,  the  combina- 


tion with  a  magnetizable  core  comprising  a  plurality  of  sub- 
stantially parallel  less,  and  cross  members  joining  the  same. 
of  brackets  at  the  i  nds  of  the  core  less,  means  for  connec-ins 
the  brackets  at  the  respective  ends  of  the  cure,  means  for 
clamping  the  core  legs  between  and  substantially  concentric 
wi  h  the  brackets  at  be  ends  thereof,  coils  surrounding  the 
h  gs,  and  means  for  maintaining  the  coils  in  substantially  in- 
variable relations  with  respect  to  the  said  legs. 
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ELECTRIC     MOTORS     ON      DOCKS. 

The  convenience  of  electric  motive  power  is  well  illus- 
trated in  the  applications  shown  in  the  accompanying  views 
where  electric  motors  are  shown  connected  to  a  capstan  and 
winch  for  use  in  hauling  vessels  up  to  the  dock.  In  each 
case  the  outfit  is  entirely  self-contained  wi'h  the  entire  outfit 
on  a  single  bedplate,  which  insures  correct  alignment  of  the 
gearing  even  after  long  service.  This  construction  makes  the 
installation  of  the  outfit  a  simple  matter,  as  it  is  only  neces- 
sary to  bolt  the  bedplate  to  a  secure  foundation  and  connect 
the  motor  to  the  power  circuits.  The  loca'ion  of  the  capstan 
may  be  chosen  without  reference  to  the  power,  for  the  wires 
may  be  run  anywhere  on  the  dock  wi*h  much  greater  con- 
venience at  a  substantial  saving  as  compared  to  any  other 
method  of  supplying  power. 

The  illustration  shows  one  of  the  two  elect  tic  capstans 
supplied  by  the  American  Ship  Windlass  Company  of  Provi- 
dence, R.  I.,  to  Hi.'  Newport   News  Shipbuilding  and   Drydoclf 


Electric  Capstan. 

Company,  which  they  installed  on  piers  in  their  shipyard  at 
Newport  News.  Va. 

With 'a  capstan  on  each  pier  at  the  entrance  of  the  dry- 
dock  it  is  possible  to  haul  the  ships  in  very  rapidly  and  ac- 
curately. The  dock  is  one  of  the  largest  at  any  of  the  ship- 
yards in  the  world  and  will  take  ;he  largest  American  battle- 
ships afloat.  It  may  readily  be  appreciated  that  powerful  ma- 
chines are  required  to  do  such  work.  Each  winch  is  designed 
to  pull  11,000  pounds  at  30  fee:  iter  minute.  The  motors  are 
standard  Westinghouse,  Type  "K"  series,  wound  motors  run- 
ning at  a  full  load  speed  of  560  rpm.  The  speed  is  controlled 
by  a  s'andard   Westinghouse   R  27   controller. 

The  capstan  is  known  as  a  HI"  electric  gypsy;  that  is. 
the  barrel  is  16"  in  diameter  at  the  smallest  part.  The  haul- 
ing rope  is  merely  wound  around  the  barrel  .'our  or  Ave  times 
and  the  loose  end  of  the  rope  overhauled  as  the  vessel  is 
pulled  into  the  dock  by  the  winches.  The  winches  were  fur- 
nished by  the  American  Ship  Windlass  Companj  of  Provi- 
dence, R.  I. 


The  mining  regions  of  Canada,  Mexico  and  the  Americas 
form  a  particularly  fertile  field  for  the  application  of  uas 
power,  owing  to  the  high  price  of  fuel.  Plants  similar  to  the 
above  are  in  operation  at  Calgary,  Canada;  Wetaskiwin,  Al- 
berta, Canada;  Cobalt,  Ontario.  Canada;  Moncton,  Canada: 
Bahia  Blanca  and  Buenos  Ayres.  Argentine  Republic;  Inuique, 
Chile;  Santos  and  Rio  Janeiro.  Brazil. 


BENJAMIN     TUNGSTEN     FIXTURES. 

The  Benjamin  Electric  Manufacturing  Company,  with 
San  Francisco  headquarters  at  161  New  Montgomery  street, 
have  placed  upon  the  market  a  number  of  tungsten  devices 
supplementing  their  popular  line  of  Tungsten  Arcs  ami  Adapt- 
ers. Fig.  1  is  their  Two-Light  Tungsten  Adapter.  It  is  fur- 
nished with  rotating  sleeve  which  makes  it  possible  to  attach 


Fig.  1. 


Fig.  2. 


il:.  device  without  turning.  It  is  especially  useful  as  ;i  device 
lor  burning  two  lamps  in  series.  Fig.  2  illustrates  one  of 
.  eral  new  tungs*en  fixtures  The  company  has  recently 
i  •  ii  a  new  Bulletin  No.  '■),  which  is  handsomely  illustrated 
and  contains  valuable  information  on  the  use  of  tungsten 
lamps.     It   will  be  sent  to  any  address  upon  request. 


TRADE    NOTES. 

As  a  result  of  their  steadily  growing  business  and  the 
resulting  increase  in  stock,  the  Telephone-Electric  Equip- 
ment Company  have  found  it  necessary  to  secure  new 
quarters  in  San  Francisco  and  are  now  located  in  the  Merriti 
building,   a   modern   fireproof  structure  at   012   Howard   street 

Difficulties  experienced  in  the  past  as  a  result  of  the 
separation  of  their  general  offices,  sales  rooms  and  ware- 
bouse  have  been  overcome  bj  bringing  together  in  one 
building  their  entin  organization,  with  ample  floor  space  for 
a  largely  increased  steel, . 

Among  other  lines  they  handle  on  the  Pacific  Coast  are 
Simplex  wires  and  cables,  American  copper  and  weather- 
proof wire.  Stromberg-Carlson  telephone  apparatus,  H.  &  H. 
switch  goods  and  National  Metal.  Molding  and  Conduits. 


Otis  &  Squires,  manufacturers  representatives,  who  have 
been  located  at  645  Howard  street.  San  Francisco,  for  the 
past  four  months,  will  settle  permanently  on  April  1.  1909,  at 
155  New  Montgomery  street. 


TRADE  CATALOGUES. 
Bulletin  No.  4646  from  the  General  Electric  Company  is 
devoted  to  the  G.  E.  tungsten  incandescent  lamp,  for  stan- 
dard lighting  service.  100  to  125  volts.  25,  40,  60,  100  and  250 
watts.  Bulletin  No.  4647  shows  the  adaptability  of  G.  E. 
tungsten  lamps  for  series  street  lighting. 

The  Western  Electric  Company,  New  York  and  Chicago, 
has  issued  a  unique  booklet  entitled  "Satisfaction."  This 
shows  a  number  of  photographs  of  President  Taft  using  a 
Western  Electric  telephone.  The  facial  expressions  substan- 
tiate »he  title  of  the  booklet.  There  are  also  a  number  of  ex- 
cerpts from  the  writings  of  Mr.  Taft. 
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CONDUIT   OUTLET    BUSHINGS. 

y2-inch  aluminum  coated  single  piece  bushing.     Approved 
Feb.  20,  1909.     Manufactured  by 

P.    R.    Mfg.  Co.,   621    Bellevue   Ave.,    Detroit,    Mich. 

CONDUIT    OUTLET    BUSHINGS    AND    COUPLINGS. 

Enameled  or  tinned  conduil  outlet   bushings  Cor  all  sizes 
of  rigid  fond  nils.     Approved   Feb.   26,   L909.    Manufactured   b> 
Gradler   Mfg.   Co.,   Cleveland,   Ohio. 

FIXTURES. 

"Benjamin"    Tungsten    Arcs,     indoor    and     weatherproof 
forms.  4  to  6  and  2  to  4  light  tj  pes.     Xos.  T-44,  T-44-K,  T-46  K. 
T-62,  T-63,  T-64,  T-S3,  T-84  and  T-85.     Approved  Feb.  23,  1909. 
Manufactured  by 
Benjamin   Electric  Mfg.  Co.,  42  W.  Jackson  Blvd.,  Chicago,  III. 

GROUND    CLAMPS. 

Adjustable  ground   clamps   of  copper,    for  use   with    %    to 
2-inch  pipe.     Approved  Feb.  16,   1909.     Manufactured  by 
American   Metal   Works,  Germantown,   Philadelphia,  Pa. 

INSULATING    PAINT. 

"Mogul"  Electrical  Compound.  Approved  March  3,  L909. 
Manufactured  by 

A.  Grothwell,  352  West  25'.h  St.,  New  York,   N.   Y. 

MISCELLANEOUS. 

"O.    K."    .Meter    Connection    Block.      A    porcelain    cul  oul 
Mock  and  metal  cabinet  designed  for  use  in  connecting  wires 
to  meters.     Approved   Fell.  26,   1909.     Manufactured  by 
Pettingell-Andrews   Co,    160-166    Pearl    St.,    Bos'on,    Mass. 

RECEPTACLES— STANDARD. 

"Bryant'  3  A  250  V.  Sign.  Cat.  Xos  1700,  miss.  16749, 
59108.  Cleat.  Cat.  Xos.  9402,  9403,  921,  1011,  1123,  50715,  11221, 
28795,  58949  'formerly  23209),  58300,  58301  (formerly  23210). 
Concealed,  Cat.  Xos.  50744,  also  9447,  fusible  2  A.  125  V. 
.Moulding.  Cat.  Xos,  12543,  58302,  58950  (formerly  34152). 
Conduit  Box.  Cat.  Xos.  9514,  9397,  10507.  Rosette  Recepta.de 
cleat  and  concealed  types,  fusible  2  A.  125  V.  Cat.  Xos  9434 
9436.  9438,  9404,  9405,  9406  Approved  Feb.  21,  1909.  .Mann 
factured  by 

The   Bryant   Electric  Co.,   Bridgeport,  Conn. 

RECEPTACLES— STANDARD. 

"P.  &  S."  Receptacles.  3  A.  250  V.  Cleat,  Cat.  Nos.  870, 
871,  821.  Moulding,  Cat.  Nos  670,  770.  Removable  Ring  types, 
Cat.  Xos.  577,  578,  S77,  988.  Sign.  Cat.  Xos  07::.  977,  975,  777. 
11)7:'.  821.  Cat.  Xos.  960  and  960  A.  to  F.  incl.  porcelain  sign 
receptacles  having  lead  wires  soldered  to  terminals  and 
sealed.  Receptacles  spaced  on  wires  from  "  to  10  inches. 
Cat.  No.  900.  A  double  porcelain  receptacle  for  use  only  in 
borders  of  double  faced  meal  panel  signs.  Approved  Feb.  19, 
1909       .Manufactured   by 

Pass  &  Seymour,   Inc.,  Solvay,   N.   Y. 

RECEPTACLES— STANDARD 

"P.   &   S."   wall   sockets   ::   A.   250   V.    I  keyless  i    brass   shell. 
Cat.  Xos.  387,  0387,  455,  156,  367,  Is".  481  :  Cat.  Xos    168  and   169 
with   metal  keys.      Porcelain   shell.  Cat.   Xos    2371,  02371,   237, 
:.  J47.  ul'47.  1087,  1(17.     Approved  Feb    ^t>.  I9nit.     Manufac- 
tured by 

Pass  &   Seymour.    Inc.,   Solvay,    N.    Y. 


RHEOSTATS. 

"C.  E."  all  capacities,  125-500  V.  S.  A.  and  S.  B.  Motor 
starting.  SFA  motor  starting  with  field  control.  RA  speed 
regulating,  for  continuous  duty.  Also.  SO,  RO  and  SFO  with 
overload  release  devices  which  are  inoperative  during  process 
of  starting  motor.  Approved  Feb.  T2.  limit.  Manufactured  b\ 
General    Electric  Co.,  Schenectady,   N.   Y. 


ROSETTES,    FUSELESS. 
3    A     250    V.    "Fieldiiu 


Rosettes,    cleat,    concealed    and 


RECEPTACLES— STANDARD. 

"Tregoning"    Recept  acles 
No     303.      Sign.    Cat.    Xos.    300 
L909      Manufactured  by 

Tregoning   Elec.   Mfg.  Co.,  224   High  St.,  Cleveland,  Ohio. 


\     250    V.     Cleat    type,    Cat. 
nl.    302.      Approved    Feb.    23, 


moulding  types.  Cat.  Nos.  433-438,  incl..  441.  480.  K.  \V. 
Rosettes.  Cat.  Nos.  181,  is^.  Approved  Feb.  20,  1909.  Mann- 
factured  by 

H.  T.  Paiste  Co.,  32d  and  Arch  Sts.,  Philadelphia,  Pa. 

SOCKETS.    MINIATURE. 

Miniature  and  Candelabra  Sockets.  \/2  A.   125  V.     Pendant 
Cat     No.   :::':!.     Candelabra   Candle   Socket,   Cat.   Xos.   :!27,  328 
and  ::I7      Approved  Feb    26,  1909.       Manufactured  by 
Bryan*    Electric    Co.,    Bridgeport,    Conn. 

SWITCHES,    PENDANT    SNAP. 

('.  H."  all  porcelain.  6  A.  125  V.;  :;  A.  250  V.  for  pendant 
use.     Cat.  No.   7000,  with   brass  cap   for  fixtures  or  pendants. 

Cat,  Nos.  7 and  7002.     in  A.  125  V. ;   250  V.  pendant  style. 

Cat.  No.  7010.     Approved  Feb.  20,  1909.     Manufactured  by 

Cutler-Hammer  Mfg.  Co.,  12th  St.  and  St.  Paul  Ave., 
Milwaukee,  Wis. 

SWITCHES— PENDANT    SNAP. 

"Perkins"  2  button  type,  single  pole,  in  A.  125  V.  5  A. 
.'.".ii  V.  Cat.  Xos.  2353  and  2354  for  either  pendants  or  fixtures 
and  2359  for  pendants  only.     Approved   Feb.   19,   1909.     Manu- 

ured    by 

Perkins    Electric   Switch    Mfg.   Co.,    Bridgeport,    Conn. 

SWITCHES— ROTARY    FLUSH. 

"Perkins"  3  pole  snap  switches  with  vulcabeston  commu- 
tator, 15  amperes,  250  volts.  Cat.  No.  2185,  lock  type  No.  2050. 
Switch  is  provided  with  a  special  fibre  lined  brass  collar  and 
a  cast  brass  mounting  frame  which  are  screwed  to  the  porce- 
lain base  of  the  switch  by  means  of  screws  and  mounting 
posts.     Approved   Feb.   15,   1909.     Manufactured  by 

Perkins  Electric  Switch   Mfg.  Co.,  Bridgeport,  Conn. 

SWITCHES,  SURFACE  SNAP. 

"Perkins"  three-pole  snap  switches  with  Vulcabeston 
Commutators,  1".  A.  250  V.  Cat.  Xos.  2025,  2026,  2045,  20'46. 
Approved    Feb.    13,    1909.     Manufactured    by 

Perkins    Electric   Switch    Mfg.   Co.,    Bridgeport,   Conn. 

TRANSFORMERS. 

Electrolytic  rectifier.  A  device  consisting  of  a  small 
transformer,  a  pair  of  aluminum  cells  and  two  storage  cells 
with  necessary  connections  and  terminals,  all  enclosed  in  a 
substantial  iron  cylinder  with  grated  cover.  Primary  of  trans- 
former to  he  connected  by  means  of  approved  reinforced 
flexible  cord  and  attachment  plug  to  125  volt  A.  C.  circuit. 
Through  the  action  of  transformer  and  aluminum  cells  the 
storage  cells  are  charged  and  from  them  a  four  volt  D.  C. 
current  may  he  taken  for  operating  an  electrically  driven 
piano-player  or  other  suitable  device.  Approved  Feb.  20.  1909. 
Manufactured   by 

Electrelle  Company,  1011    Diamond  St.,  Philadelphia,  Pa. 

WIRES.   RUBBER-COVERED. 

Marking:  Red  and  black  (breads  parallel  with  wire  be- 
iween  rubber  insulation  and  braid.  Approved  Feb.  17,  1909. 
Manufactured  by 

Electric  Cable  Co.,   Bridgeport,  Conn. 
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NEWS  NOTES 


FINANCIAL. 
PASADENA,  CAL. — Bonds  have  been  issued  here  to  the 
amount  of  $150,000  for  extending  the  lighting  facilities. 

EL  CENTRO,  CAL.— The  city  Trustees  propose  issuing 
bonds  to  the  amount  of  $50,000  for  installing  a  domestic  water 
system  here. 

SIERRA  MADRE,  CAL. — An  ordinance  has  teen  intro- 
duced by  the  Trustees  of  this  city  calling  for  the  sale  of 
$30,000  in  bonds  for  a  municipal  gas  plant. 

GLOBE,  ARIZ. — The  City  Council  proposes  issuing  bonds, 
which  are  to  be  sold  to  Ulen  &  Sutherlin,  of  Kansas  City,  to 
the  amount  of  $275,000,  for  building  a  municipal  water  plant 
here. 

SAN  FRANCISCO,  CAL.— The  Pacific  Telephone  &  Tele- 
graph Company's  bonds  to  the  amount  of  $15,000,000,  being 
part  of  the  $35,0oo,ouo  issue  authorized  in  1907,  have  been 
bought  by  J.  P.  Morgan  &  Co.,  of  New  York.  Henry  T.  Scott, 
of  the  Pacific  Telephone  &  Telegraph  Company,  says:  "The 
money  will  be  used  to  improve  the  service  on  the  Pacific 
Coast.  It  is  the  intention  of  the  company  to  extend  its  lines 
and  to  install  at  least  50,000  new  telephones  this  year." 

SAN  FRANCISCO,  CAL.— The  earnings  of  the  United 
Railroads  for  the  year  1908  show  a  substantial  increase  over 
those  of  1907.  The  gross  earnings  for  the  year  1908  are  given 
as  $6,866,303,  and  for  1907  as  $-1,715,116,  showing  an  increase 
of  nearly  50  per  cent.  The  net  earnings  for  1908  are  given 
as  $2,623,553,  and  for  1907  as  $1,305,517,  showing  an  increase 
of  more  than  100  per  cent.  The  monthly  earnings  show  a 
continual  increase.  In  November,  1908,  the  gross  earnings 
were  $574,422,  against.  $449,732  for  the  same  month  in  1907; 
December,  190S,  the  net  earnings  were  $260,332,  against  $134,- 
522  for  the  same  month  in  1907. 

SAN  FRANCISCO,  CAL— The  annual  report  of  the  As- 
sociated Oil  Company  shows  the  company's  earnings  for  1908 
to  be  $2,237,236.91  and  the  net  gain  $1.521 ,520.74.  The  total 
sales  of  oil  in  1908  exceeded  those  of  1907  by  only  6  per  cent, 
but  the  uet  realization  per  barrel  was  30  per  cent  higher. 
During  the  past  year  there  has  been  a  marked  increase  in 
the  selling  price  of  oil,  which  was  due  largely  to  decrease 
in  development  work  of  all  the  producing  companies  through- 
out the  State.  The  production  at  present  is  slightly  greater 
than  the  consumption.  During  1908  sixty-five  new  wells  were 
completed  and  five  old  abandoned  wells  were  put  in  action, 
making  the  production  total  310,  as  against  240  at  the  close 
of  1907.  The  new  wells  opened  were  as  follows:  Kern  River, 
41;  McKittrick,  15,  and  Coalinga  9.  The  total  production  in- 
creased about  52  per  cent,  while  the  cost  of  production  was 
about  10  per  cent  less.  The  Associated  Pipe  Line  Company, 
a  sub-company  of  the  Associa*ed  Oil,  completed,  during  the 
year,  282.7  miles  of  eight-inch  tiffed  pipe  line  from  Bakers- 
field  to  Port  Costa.  The  Associated  Transportation  Company, 
of  which  the  Associated  is  :he  largest  stockholder,  finished 
during  the  year  the  Santa  Maria-Gaviota  line  of  30.53  miles. 
Two  storage  stations  have  been  completed,  one  at  San  Fran- 
cisco, capable  of  holding  85,000  barrels,  and  the  other  at 
Redondo.  capable  of  holding  66,000  battels.  Also  tonnage  for 
241,700  battels  at  Port  Costa,  the  terminus  of  the  riffed  pipe 
line    has  been  established. 


PHOENIX,  ARIZ.— The  Coalinga-Alladin  Oil  Company  has 
been  incorporated  here. 

SAN  BERNARDINO,  CAL.— The  Needles  Light  &  Power 
Company  has  been  incorporated  here  with  a  capita]  s'ock  of 
$50,000  by  W.  B.  Palmer,  W.  W.  Perry  and  M.  P.  Thye. 

SAN  LUIS  OBISPO,  CAL— The  Crown  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $500,000  by 
R.  A.  Wlckenden,  F.  J.  McHenry,  A.  C.  Sinister,  .1.  F.  Godwin 
and  G.  P.  Merritt. 

LOS  ANGELES,  CAL.— The  Arizona  Petroleum  Company 
lias  been  incorporated  here  with  a  capital  stock  of  $250,000 
by  W.  T.  Brown,  .1.  A.  Brown,  A.  Adams,  VV.  M.  Cloypool 
and  A.  J.  Pickrel. 

RHYOLITE,  NEV. — A  company  known  as  the  Pioneer 
Water  Company  is  to  be  formed  here  with  a  capital  slock  of 
$300,000.  The  incorporators  are  B.  L.  Smith.  .1.  .1.  Owens  and 
Leu  p.  McGarry.  The  company  proposes  to  build  a  pumping 
station  and  reservoir  at  Crystal  Springs  and  install  a  pipe 
line  lo  this  city. 

SAN  FRANCISCO,  CAL.— The  California  Electric  Gen- 
erating Company,  recently  organized  for  the  purpose  of  erect- 
ing an  electric  steam-generating  plant  in  Oakland,  has  issued 
a  statement  showing  its  working  plans.  The  company's  plant 
will  he  leased  lo  'he  Great  Western  Power  Company,  and  will 
be  operated  in  connection  with  the  Great  Western  power 
plant  on  the  Feather  river,  in  Batte  county.  The  capitalization 
of  the  company  is: 

Stock.  Authorized.         Issued. 

St\   per  cut  authorized $2,5oo,ooo  $600,000 

Common     5,000.000  5,000,000 

The  power  house  is  to  be  built  of  steel  and  masonry  and 
will  have  a  capacity  of  about  12,500  horsepower.  The  build- 
ing is  to  be  so  constructed  that  at  any  time  additions  can  be 
made  with  but  little  expense 


INCORPORATIONS. 
SAN    FRANCISCO,    CAL.— The    Red    Wing   Oil    Company 
has   been   incorporated   here   with   a   capital   sfock  of  $500,000 
by  J.  S.  Corrigan,  II.  F.  Clarrage,  M.  J.  Jordan.  .1.  J.  McKinzey 
and  .1.  D.  Bell. 


ILLUMINATION. 
ONTARIO,  CAL. — The  Ontario  Upland  Gas  Company  has 
procured  a  franchise  to  lay  thirty  miles  of  pipe  line  from  this 
city. 

SAN  DIEGO,  CAL. — The  City  Council  is  now  considering 
plans  and  specifications  for  the  proposed  ornamental  lighting 
of  Fifth  street. 

LOS  ANGELES,  CAL— The  City  Council  proposes  install- 
ing ornamental  lights  on  Alain  street,  between  Marchessault 
and  Pico  streets. 

UPLAND,  CAL. — Work  has.  commenced  on  the  installing 
of  a  modern  gas  plant  at.  Ontario  and  service  will  be  soon 
extended  to  this  city. 

EUGENE,  ORE.— The  Eugene  Light  &  Power  Company 
has  been  organized  to  develop  2,000  horse  power  on  the  Mc- 
Kenzie  river.     F.  L.  Cham  tiers,  of  Eugene,  is  interested. 

VALLEJO,  CAL— The  Pacific  Gas  &  Electric  Company 
plans  to  spend  a  large  sum  purchasing  new  machinery  and 
making  axtensive  improvements  at  the  local  water  works. 

COALINGA,    CAL.— Following   the   application    of   A.   W. 

Smith  and  S.  11.  I  Iain  for  a  gas  franchise.  I  he  Trustees  have 
advertised  for  and  will  receive  bids  up  till  April  1st  for  such 
a  franchise. 

REDLANDS,  CAL.— The  Edison  Electric  Company  and 
the  Home  Gas  &  Electric  Company  have  combined  their  inter- 
ests here  and  have  arranged  that  the  gas  and  electric  lines 
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will  be  handled  by  each  company  separately.  The  Edison 
Electric  Company  is  to  handle  the  electric  business  and  the 
Home  Company  will  lake  over  the  gas  management. 


TRANSMISSION. 
OROVILLE.  CAL  —  S.   B.  Crane  and  Earl  Talbot    propose 
tc  build  an  electric  power  plant  in  Butte  county. 

A.GNEWS,  CAL. — Bids  tor  furnishing  and  installing  con- 
duit and  electric  wiring  for  the  State  Hospital  will  be  re 
ceived  by  the  board  of  managers  un'il  7  p.  m.,  April  7th. 

CH1CO.  CAL.— The  Board  of  City  Trustees  will  receive 
bids  for  the  sale  of  franchise  right  to  erect  poles  and  wires 
for  the  transmission  and  sale  of  elec'ric  power  in  this  city 
ou  April  2d.  Frank  C.  Wilson,  of  the  Siena  Power  Company, 
is  the  petitioner. 

OROVILLE.  CAL.— H.  O.  Lague  has  appropriated  25,000 
inches  of  water  from  the  Middle  and  North  Forks  on  Nelson 
creek,  in  Plumas  county.  Mr.  Lague  has  agreed  with  two 
Reno  men,  S.  IS.  Crane  and  E.  Talbot,  to  sell  water  for  gen- 
erating electricity  at  $2.50  for  every  horsepower  generated. 

CH1CO.  CAL.— The  Oro  Light  &  Water  Company  is  now 
engaged  in  repairing  the  temporary  barrier  which  was  con- 
structed to  fill  the  break  in  the  Miocene  ditch  dam  on  the 
west  bianch  of -the  Feather  river.  The  company  plans  this 
summer  to  install  a  concrete  dam. 

RED    BLUFF,    CAL. — Application    for    two    water    rights, 

both   for   lO.biin   inches  of  water   from   Mill   creek,   have    1 n 

received  here.  C.  E.  Burris  proposes  to  divert  the  water 
into  a  flume  ;.\rn  feet  wide  and  four  feet  deep,  and  carry 
tlie  water  along  the  right  bank  of  the  creek  to  a  point  where 
he  is  to  erect  an  electric  power  plant.  A.  T.  Forward  pro- 
poses to  use  the  water  for  power  purposes  also. 


TRANSPORTATION. 
WALLA   WALLA.   Wash— The  Columbia   &   Walla   Walla 
Valley  Traction  Company  has  started  construction  here. 

SAX  MATEO,  CAL.— Frank  H.  Ames  and  W.  H.  Obear.  of 
Los  Angeles,  have  applied  for  an  electric  street  car  franchise 
here. 

SAN  JOSE.  CAL.— The  San  Jose  Traction  Company  has 
petitioned  for  a  franchise  to  standardize  the  lines  now  owned 
I.;,    the  San  Jose  Railroad  Company. 

HOOD  RIVER,  ORE.— The  Valley  Electric  Railway  Com- 
pany has  been  organized,  with  E.  T.  Foils  as  president,  to 
build  a  road  into  the  Hood  River  country. 

PHOENIX.  ARIZ.— G.  M.  Halm,  F.  J.  Bennett,  B.  A. 
Fowler,  J.  W.  Dorris  and  C.  A.  King  are  interested  in  the 
Suburban  Railroad  Company,  which  plans  an  electric  railway 
within  the  city  limits. 

SAX  FRANCISCO.  CAL. — At  a  mass  meeting  of  the 
citizens  of  Bernal  Heights  district  it  was  agreed  to  accept  the 
offer  of  the  United  Railroad  Company  to  furnish  $15,000  of 
the  $28,000  which  is  required  to  build  a  car  line  from  Mission 
io  Folsom  streets. 

LOS  ANGELES,  CAL.— A  right  of  way  through  the  Pasa- 
dena Cemetery,  claimed  by  the  Los  Angeles  &  Pasadena 
Electric  Railway  Company,  the  Pacific  Electric  Railway  Com- 
pany, and  others,  is  sought  to  be  condemned  by  the  Pasadena 
Cemetery  Association  in  a  suit  filed  in  the  Superior  Court  this 
week. 


OIL. 

WEXDOTA,  CAL.— The  corps  of  United  States  Geological 
s  irveyors  has  traced  the  oil  formation  as  far  as  Little 
Pinoche  and  have  returned  to  Sacramen'o  until  a  further 
appropriation  is  allowed  for  their  work. 

LOS  ANGELES,  CAL. — The  oil  producers  of  Southern 
California  have  sent  a  message  to  Senators  Flint  and  Perkins 
and  Representatives  McLachlan  and  Smith,  urging  them  to 
oppose  any   revision   which  might  be  made  in  the  oil  tariff. 

FRESXO.  CAL.— The  Sou* hern  Pacific  Railroad  Company 
and  its  subsidiary  organization  known  as  the  Kern  Trading 
Ai  Oil  Company,  have  been  sued  by  Edmund  Burke  to  cpiiet 
title  to  certain  sections  which  he  claims  as  a  placer  mining 
claim. 

i:\KERSFIELD,  CAL. — At  a  meeting  of  the  stockholders 
el  the  Eldorado  Oil  Company  directors  were  elected  as  fol- 
lows: President,  W.  J.  Berry;  secretary-treasurer  and  gen- 
eral manager,  W.  1.  Roberts;  T.  M.  Young,  Charles  Becker- 
dike,  C.  E.  Baer,  10.  L.  Keller  and  F.  C.  Berrg.  Work  will 
about  April  1st  on  the  new  10-acre  lease  which  has 
1).  en  secured  on  the  West   Side,  in  the  Kern  River  field. 

MIDWAY,  CAL — The  water  question,  which  was  the 
main  topic  in  this  vicinity  a  few  months  ago,  has  about  been 
solved.  The  Santa  Fe  has  completed  its  six-inch  line  from 
the  Little  Santa  Maria  Valley,  above  McKittrick,  down 
through  the  Midway  field.  This  line  was  installed  at  a  cost 
proximately   $100, ooo.     The   present   three  inch  line  is  to 

hi  for  use  in  emergencies.  By  the  Southern  Pacific 
I  ompany  sending  out  water  from  Kern  City,  some  14  or  1  ~> 
companies  have  availed  themselves  of  this  opportunity,  and 
the  Stratton  water  system  is  able  to  give  better  service  to 
its  customers  This  company  is  now  engaged  in  drilling  an- 
other  well,  and  contemplated  laying  an  auxiliary  line  through- 
out the  territory  its  pipes  now  cover. 


WATER. 
CORNING,    CAL. — John    Simpson    contemplates    an    early 
rehabilitation  of  his  water  works. 

OCEANSIDE.  CAL.— The  Pacific  Light  &  Power  Com- 
pany has  plans  for  a  reservoir  at  Warner  ranch  to  cost 
$551,000. 

W'ATSONVILLE.  CAL.— Bids  will  be  received  up  till 
April  9th  for  the  cons:  ruction  of  a  complete  water  system  in 
this  city. 

VALLEJO.  CAL.  —  Cap'ain  J.  Gorham  Nevins  and  B. 
Wiseman  are  planning  to  erect  a  salt  water  pumping  plant 
to  supply  water  for  a  bath  house. 

YUBA  CITY.  CAL— Lids  have  been  received  by  the  City 
Clerk  for  the  necessary  equipment  in  the  construction  of  a 
municipal  water  works  for  this  city. 

PETAU'MA.  CAL— Bids  for  furnishing  and  installing 
pumping  machinery  for  a  salt  water  high  pressure  system  will 
be  received  by  the  City  Clerk  until  May  5th. 

BLACK  DIAMOND,  CAL— The  Black  Diamond  Water 
Company  is  making  some  extensive  improvements  to  its 
plant.     A  large  gasoline  engine  is  to  be  installed  shortly. 

SACRAMENTO.  CAL. — Plans  are  now  being  made  with 
Professor  Charles  Gilbert  Hyde,  of  the  University  of  Cali- 
fornia, for  the  preparation  of  a  municipal  filtration  plant. 


TELEPHONE  AND  TELEGRAPH. 
BERKELEY,  CAL.— The  Pacific  States  Telephone  &  Tele- 
graph  Company   has   about   completed   a  number  of  improve- 
ments in  this  city  which  will  cost  upwards  of  $75,000. 

SAN  FRANCISCO.  CAL.— The  Postal  Telephone  &  Tele- 
graph Company,  which  recently  took  over  the  Nevada  Tele- 
phone &  Telegraph  Company,  has  asked  for  a  franchise  to 
construct  a  telephone  and  telegraph  line  from  Reno  to  Ely, 
via  Carson  City,  Dayton,  North  Churchill,  Goldfield  and  Tono- 
pah.  This  company  already  has  offices  in  Goldfield.  Ely, 
Tonopah  and  Carson  City,  and  as  soon  as  the  franchise  is 
secured  will  begin  building  its  line  into  Reno,  where  an 
office  will  be  established. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and   Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 
Benjamin   Electric   Mfg.  Co. 
Bryant  Electric  Co. 
Dale  Co. 

Genera!   Electric  Co. 
Hubbell,  Harvey. 
Perkins  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR    ALARMS 
Edwards  &   Co. 
Electric   Goods   Mfg.  Co. 
Partrlck, Carter  &  Wllklns  Co 
Stanley   <SL    Patterson,    Inc. 
Western   Electric  Co. 

FIRE   ALARMS 
Edwards  &   Co. 
Partrlck,     Carter     <$.     Wilkins 

Co. 
Western    Electric   Co. 

WATER   ALARMS 
Partrlck, Carter  &  Wilkins  Co. 


ANCHORS 


H.     W., 
&      Co., 


Johns- Manville     Co.. 
"J.    W." 
i    Klerulff,     B.     F.     Jr 
"Hubbard." 
Klein  #    Sons.   Mathlas 


ANNUNCIATORS 

Edwards   &    Co. 

Elec.  Goods  Mfg.  Co.,  "Ross," 

"Rivol,"    "Perfect,"    "Nox- 

all." 
Partrlck,     Carter    <S.     Wilkins 

Co.,   "King." 
Standard   Elec.  Wks.  "C.&S." 
Stanley   &   Patterson,    Inc. 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 
Klerulff  B.   F.,  Jr.  &  Co. 
California    Pole   &    Piling    Co. 
Walworth  4   Neville  Mfg.   Co. 
Western    Electric   Co.,   "Wal- 
worth &  Neville." 

MAST    ARMS 
Elec.  Appliance  Co.,  "Cutter" 
Ft.   Wayne   Electric   Works. 
Klerulff,     B.     F.,    Jr.     <SL     Co., 

"Cutter." 
Western    Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 

Dean   Electric  Co. 

Elec.   Appliance   Co.,   "Eaco." 

Klerulff,     B.     F.,    Jr.     &     Co., 

"Sterling." 
Sterling    Elec.    Co. 
Weitern   Elec.  Co 

ASBESTOS 

Johns-Manvllle   Co.,    H.    w. 


"THORD  ARSON" 

Bell  Ringing  Transformers 

How  annoying  it  is  to  have  a   bell,  buzzer,  annunciator   or 
burglar  alarm    refuse   to   work    because  of  an  exhausted   battery. 

This  can  all   be  eliminated   by  attaching  one  of  these  trans- 
formers lo  your  lighting  circuit. 

It  is  operated  at  practically  no  expense. 

Hotels,  office  buildings  and  residences  are  adopting  them. 
STOCK  CARRIED  BY 

PACIFIC  ELECTRICAL  WORKS,  Agents 

326-330  S.  Los  Angeles  St.,  Los  Angeles,  Cal. 


ASK   YOUR    DEALER    FOR 


"WALWORTH  &  NEVILLE"  GROSS  ARMS 


We  are  the  Oldest  and  Largest  Manufacturers  of  Cross  Arms 
in   the  World. 


Washington  Mills   De\oted   to    Fir    Cross   Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH    A.    NEVILLE    MFG.  CO. 

Heyworth  Building  CHICAGO,   ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and  Wood  Shop   Work 
of  all  descriptions.      -      -      Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY   2191 


THE 


"fr 


SURFACE 
SWITCH.. 


The    only   dust    and 
moisture   proof 


m. 


indicating  switch  on    V  "5lHP^S$y' 


f$> 


the  market 


I 


The  Arrow  Electric  Co. 


HARTFORD,   CONN. 


TYPE  "C"   PELTON    WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers.  Pumps  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 


SAN   FRANCISCO 


NEW  YORK  CITY 


OUR    SPECIALTIES    FOR    ELECTRICAL   USE 


Hfc  INSULATING  TAPE 
I'&Ef  ELECTR,CAL  COMPOUND 

WRITE    FOR    SPECIAL    FOLDER 


"Electrical  Insulation" 

THE   PARAFFINE   PAINT   CO.,   San  Francisco 


"The     Paint   That   Won't  Come   Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office  :     1  18-124  First  Street.  San  Francisco 
Factory  ;     Oj-k!and,  Cal. 

Because    it    is    the    Best 
It  is  the  Cheapesl 


BBllOll  RUBEROID  ROOFING 
*i~    '&     #J        BONESTELL  &  CO.,  Agents 


tffryS  US  F'fst  Stri't-i. 


San  f ., 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

ugo    Reisinger 

1  1     Croadway   --    New  York 


8 
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INDEX  TO  ADVERTISEMENTS 


A 

American  Circular  Loom  Co.    .11 

Boston,    45    Milk. 

San   Francisco,  770  Fol- 

som, 

Seattle,    l/nmuii    Bldg. 

American  Electrical  Works  — 
Phillipsdale,  H.   t. 
San        Francisco,       t*  1  2 
Howard. 

Los     Angeles,     Security 
Bldg 

Seattle,  Alaska  Bldg. 
Portland.  Couch  Bldg. 

American  Transformer  Co 

Newark,  N.  J. 

Arrow  Electric  Co 7 

I  l,i  it  ford.  Conn. 

Aylsworth  Agencies  Co 

San  Francisco.  165  Sec- 
ond St. 

B 

Belden  Manufacturing  Co.  I  5 

Chicago,     194    Michigan 

St. 

Benicia  Iron  Works 7 

San    Francisco,    Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Co 3 

i 'In.  ago.  40  W.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co 

Boston,   246  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co.    10 
Utica,  N.   Y. 

San   Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The I 

New    York.    U.    S.    Exp. 
Bldg. 

Brooks-Folli;  Elec.  Corp'n 2 

San    Francisco,    44    Sec- 
ond St. 

Bryan-Marsh  Co 2 

Oakland,  Cal.,   12th  and 
Clay. 

Bryant  Electric  Co. 

Bridgeport,   Conn. 
San  Francisco,  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co.    2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co. 
San  Francis.  ...  800-804 
Fife   Building. 

Chase  Shawmut  Co. II 

Newburyport,  Mass. 

San  Francisco.  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co._23 
Chicago,    170    So.    Clin- 
ton St. 

Columbia  Inc.  Lamp   Co 23 

St.    Louis.   Mo. 

San  Francisco,  115  New 

Montgomery. 

Continental  Nat.GasAlcohoI  Co.23 
Wheeling,   W.   Va. 

Cutter  Company,  The  _  _      10 

Philadelphia,    Pa. 

San   Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 


D 

Dale  Company,  The       10 

New   York,  352  W.  13th. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Dean  Electric  Co 

Elyria,   Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 
'  Chicago,  Postal  Bldg. 
San    F  rancisco,    301 
Front. 
Los  Angeles.  355  E.    2d 

Dieted- Swenson  Co.  15 

San  Francisco,  80  Tehama  St. 

Duncan  Elec.  Mfg.  Co 7 

Lafayette,    Indiana. 
San    Francisco,    61    See- 
on,  i. 

D.  &  W.   Fuse  Co... 
Providence,  R.  I. 

E 

Edwards  &  Co.,   . 

New  York,  llutli  and 
Exterior  Sts. 

Electric  Appliance  Co.    I 

-  i  ii  Francisco,  730  Mis- 
sion. 

Elqctric  Goods  Mfg.  Co 

Boston,  Mass. 
San    Francisco,   165  See- 
on, 1  St. 

Electric  Storage  Battery  Co. 
Philadelphia. 
San    Francisco,    Crocker 
Bldg. 

F 

Fort  Wayne  Elec.  Works  24 

Fort  Wayne,   Ind. 
San  Francisco,  604  Mis- 
sion. 

G 

General  Electric   Co 22 

Schenectady,  N.  Y. 

San      Francisco,      Union 

Trust  Bldg. 

Los     Angeles,    Delta 

Bldg. 

Seattle,   Colman    Bldg. 

Portland,     W  o  r  c  e  ster 

Bldg. 

H 

Habirshaw  Wire  Co 

New  York.  25S  Broad- 
way. 

Heald's  School  of  Eng'ing 2 

San  Francisco.  425  Mc- 
Allister. 

Henshaw,   Bulkley  &  Co 15 

San  Francisco,  219  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles.  262  S.  Los 
Angeles. 

Holophane  Company,  The 
New    York.    227    Fulton. 
San  Francisco.  151  New- 
Montgomery. 

Hubbell,  Harvey,  Inc 9 

Bridgeport,  Conn. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

Hunt.  Mirk  &  Co 6 

San  Francisco,  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  WreCo.    I 
Jonesboro.  Indiana. 


J 

Johns-Manville  Co.,  H.  W. .  . 
New  Vol  k,  100  William. 
San , Francisco,  159  New 
vA  "Mt  gomery, 
I  o  Angeles,  203  E.  5th. 
Seattle.   576   1st   Av.   So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chicago, 
San   Francisco.  88  First. 

Kiemlff,  B.  F.  Jr.  &  Co. 
I  Irs.  120  S.  Los  An 

San   Francisco,   133  New 
Montgomery. 

Seattle,    406    ('  riitral 
Bl  Ig 

Klein.  Mathias   &   Sons    .         _    2 
Chicago,     95     W.     V  a  n 
Buren. 

L 

Locke   Insulator  Mfg.  Co. . .         4 
Victor,  N.   Y. 
San    Francisco.    Monad- 
nock  Bldg. 

Los   Angeles,   Pacific 
Electrical    Bldg. 
Seattle.    Colman    Bldg. 

M 

Moore,  C.  C.  &  Co.,   lnc.__         5 
San  Francisco,  99  First. 
Los    Angeles,    Trust 
Bldg. 

Se  ,ttle.    Mutual    Life 
Bldg. 

Portland,    Wells    Fargo 
Bldg 

N 

New  York  Insl'td  Wire  Co._    10 
New  York,   114   Liberty. 
San   Francisco,    770  Fol- 
som. 
Seattle,    Lowman    Bldg, 

o 

Ohio  Brass  Co. 

Mansfield,   Ohio. 

San    Francisco,    Monad  - 

nook    Bldg. 

Los  Angeles,  Par.    i:i, 

trie    Bldg. 

S.attle.    Colman    Bldg. 

Okonite  Co I 

New    Y'ork.    253    Broad- 
way. 

Otis  &  Squires 23 

San  Francisco,  115  New 
Montgomery. 

P 

Pacific  Elec.   Heating  Co 

Ontario.  Cal. 

Pacific  Electrical  Works 7 

I. os  Angeles,  326  S.  Los 
Angeles. 

Pacific  Meter  Co.  I 

San  Francisco,  301  Santa 
Marina  Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
•  San     Francisco,    Shreve 

l  : l  d  Lr 

Paiste  Co.,  H.  T.  ,9 

Philapelphia,   Pa. 

ParaffmePaint  Co. 7 

San     Fran  Cisco,    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 
Philadelphia.  22d  and 
Wood. 


Pass  &  Seymour.  Inc.   . 

Solvay,   N.    Y. 
Pelton  Water  Wheel  Co.,The     7 

San       Francisco,       1095 

Monadnock    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.The 
Bridgeport,   Conn. 
Sa  n    Francisi  o,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket,  it.  I. 

Pierson.  Roeding  &  Co .4 

San    Francisco.    Monad- 
nock Bldg. 

Los  Angeles.  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman  Bldg. 

R 

Reisinger,   Hugo  7 

NVw      Y.irk,     11     Broad- 
way. 

Robb-MumforrJ  Boiler  Co. 
South       Framingham, 

Mass. 

San    Francisco,    60    Na- 
toma. 

Roebling's,  John  A.  Sons  Co._   9 
San   Francisco,  624  Fol- 

Los    Angeles,   Market   & 

Alameda. 

Poi  tland,   91    First. 

Seattle.    900    1st    Av.   So. 

s 

Safety  lnsTt'dWire&  Cable  Co.  2 
Bayonne,  N.  J. 
San   Francisco,  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacramento,  Cal.,  211  J. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D.  ..24 

Boston,  131  State. 

Simplex  Elect'l  Co.,  The 
Boston,   1 10  State 
Sa  ii       Francisco,       6  I  2 
I  Coward. 

Los     Angeles,    Security 
Bldg. 

Seattle,    Alaska   Bldg. 
Portland,   Couch   Bldg. 

Simplex  Electric  Heating  Co 23 

Cambrj  lge,     Mass. 

San        Francisco,       '■  1  2 

Howard. 

I. os     Angeles,     Security 

Bl  Ig 

Seattle,    Alaska    Bldg. 

Port  land,  Couch  Bldg. 

Southern  Engineer 

Atlanta   Georgia. 
Southern  Pacific  Co. 24 

San   Francisco,   Flood 

Bldg. 

Sprague  Electric  Co. 

N(  «    York  City,  527-531 

West    34th    St. 

San      Francisco,      Atlas 

Bldg. 

Seattle.   Colman    Bldg. 

Standard  Elect'l  Works 2 

San   Francisco,  141  New 
Montgomery. 

Standard  Eng.  Co 

San    Francisco,    60    Na- 

toma  St. 
Standard  Und.  Cable  Co I 

San     Francisco.    Shreve 

Bldg. 

Los     Angeles.     Union 

Trust  Bldg. 

Seattle  Office,   Lowman 

Bldg. 
Stanley  &  Patterson,  lnc .11 

New    York,    23    Murray 

St. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

Star  Porcelain  Co 9 

Trenton,  N.   J. 


Sterling  Electric  Company 2 

San   Francisco,  137  New 
Mon  tgomery. 

Sterling  Paint  Company, 7 

San       Fra  ncisco,       118 
First. 

Sunbeam  Inc.  Lamp  Co 

Chicago,  259  s,  Clinton. 

T 

Technical  Book  Shop  -.13 

San   Francisco,  604  Mis- 
sion. 

Teddy's  Laboratory  Co. 3 

Wheeling,  W.  Va. 

lei.  &  Elec.  Equip.  Co. 23 

s.i ii       Francisco,      ii  l  2 

1  Iowa  id. 

Los     Angeles,     Security 

Bldg. 

Seattle,   Alaska   Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R.    

New    York.    227    Fulton. 
East   Liverpool,   Ohio. 

Thorpe  &  Son,  J.  T. 

San   Francisco,  525  A  St. 

Iracy  Engineering  Co. .    15 

San  Francisco,  461  Mar- 
ket. 

Los    Angeles,    Cent  ral 
Bldg. 

V 

Vulcan  Elec.  Heating  Co 

Chicago,  74  West  Jack- 
son. 

Vulcan   Iron  Works      I 

San  Francisco,  604  Mis- 
sion. 

w 

Walworth  &   Neville  Mfg.  Co.  7 
Chicago,     Heyworth 
Bldg. 

Waters  &  Co.,  R.  J—    3 

San    Francisco,  717  Mar- 
ket   St. 

Watson,  Sidney 3 

San    Francisco,   180  Jes- 
sie  St. 

Welsbach  Company 4 

San   Francisco,   351   Mc- 
Allister. 

Western  Electric  Company 15 

San  Francisco,  680  Fol- 

som. 

Los  Angeles.  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

WestVse.  Elec.  &  Mfg.  Co...  6 
Pittsburg.  Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527   South 
Main. 

Seattle,    314    Central 
Bldg. 

Portland.   Couch   Bldg. 
Spokane,    424    1st    Av. 

Westinghouse  Machine  Co 6 

Pittsburg,    Pa. 
San  Francisco,  141  Sec- 
ond. 

Weston  Elect'l.  lnst'm't.  Co.. .24 
Waverly  Park.  N.  J. 
New  Y'ork.  74  Cortlandt. 
San   Francisco.   418   Eu- 
genia Av. 

Wilbur.  G.  A 7 

San    Francisco,    61    Sec- 
ond St. 
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BATTERIES 


DRY    BATTERIES 
Elec.    Appliance    Co.,    "1900." 
Elec.   Goods   Mfg.   Co.,   "Sam- 
son  Semi-Dry." 
Klerulff,     B.     F.,    Jr.    &    Co., 

"Columbia,"    "King." 
Sterling     Elec.     Co.,     "Bear," 

"Sequoia." 
Stanley     <&.     Patterson,     Inc., 

"Exeter,"    "Matchless." 
Western    Electric    Co.,    "Blue 

Bell."    "Liberty." 
DRY  BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 
"Patterson." 

MEDICAL    BATTERIES 

Partrick, Carter  &.  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Fjlectro- tonic,"    "Yetter." 

OPEN  AND  CLOSED  CIR- 
CUIT  WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

Partrick, Carter  &  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Gold    Medal."    "Faraday." 

Western    Electric   Co. 
STORAGE     BATTERIES 

Elec.   Storage   Battery   Co. 

Westghse   Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Fdwards  4  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor,"  "Dandy,'    "Tyrolean." 

Partrick, Carter  4  Wilkins  Co. 

Stanley  &  Patterson,  Inc., 
"Faraday."  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric   Goods    Mfg.    Co. 
Partrick, Carter  &  Wilkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 
Elec.    Appliance   Co.,    "Eaco." 
Electric  Goods   Mfg.  Co. 
Klerulff,     B.     F.,     Jr.     <t     Co., 

"Sterling." 
Kellogg  Sw'b'd  4  Supply  Co. 
Standard  Elec.  Wks.,  "C  &  S" 
Western   Electric  Co. 

BOILERS 

Henshaw-Bulkley  S.   Co. 
<eystone   Boiler   Wks.,   "Par- 
.    ker." 
Moore  4  Co.,  Chas.  C,  "B.  & 

W." 
Standard    Engineering    Co. 

"Robb-Mumford." 
"racy   Engineering   Company. 

Edge   Moor." 


BOOKS 

"echnical    Book    Shop. 

BOXES 

WALL   BOXES 
lenjamln   Elec.   Mfg.   Co. 
lossert    Electric    Const.    Co.. 
"Bossert." 

hase-Shawmut  Co.,  "Knock- 
out." 

hlcago    Fuse    Wire    4    Mfg. 
Co.,    "Union." 
utter  Co.,   The,   "Munit." 
lee.  Appliance  Co.,  "T  &  B" 
eneral    Electric   Co. 
aiste.    H.    T.    Co. 
ass  4  Seymour. 
Prague    Electric    Co.,    "Uni- 
versal." 

tandard   Elect'l   Wks.,   "M  & 
M." 

tanley     4     Patterson,     Inc., 
"Simplex  " 

BRACKETS 

EILING      BRACKET   AND 

DESK   FIXTURES 
tanley     4     Patterson,     Inc., 
"Sunlight." 

DESK  TELEPHONE 
BRACKETS 
tanley     &     Patterson,     Inc., 
"Imperial." 

terllng      Elec.      Co.      "Equi- 
nnise  " 

'estern   Electric   Co. 


fAisr'i 


L 


PAISTE       TAPLETS 

Make  Moulding  Work  Easy 

They    eliminate    all    the    old 

ways  of  doing  the  work  that 

cost     money.      Now    with#  a 

"Taplet"  your    branch    wires 

are    simply    taken    off    from 

set  screws.      No  soldering 

no     taping        no    cutting     of 

capping  and    moulding. 

aplels     more     than     save 

leir  original  cost.     Paislery 

monthly)     tells    all    about 

them       and       many      other 

good   things.      Do    you    get 

your  copy?  A  request  under 

your  letter  head  brings  it. 

H.  T.  PAISTE  CO. 

PHILADELPHIA,  PA. 

NEW  YORK  BOSTON  CHICAGO 


'        ,.,         , 


Catalog 
4        No.  4090 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

«...t....    u   s   p.,  on 

LOOK   FOR    THE  ROEBLING  SEAL  ON    EVERY   BUNDLE 
SAN  fRANCISCO,  624  folsom  Street  PORTLAND.  91  first  Street 

LOS  ANGtLES.  Market  and  Alameda  St.  SEATTLE.  900  First  Ave.  South 


IRON    POLE     BRACKETS 

Benicla    Iron   Works. 

Elec.  Appliance  Co..  "Cutter." 

Klerulff,     B.     F.,    Jr.    &     Co.. 

"Cutter." 
Plerson.    Roedinq   &.   Co. 
Western    Elec.   Co,  "Fletcher" 


BUILDING  CONTRACTORS 

Watson.   Sidney 
Thorpe  &   Sons,   J.   T. 


CARBONS 


BURNERS 


ELECTRICGAS   LIGHTING 
BURNERS 

Edwards  4  Co. 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Welsbach   Company. 

vVestern  Electric  Co.,  "Ed- 
wards." 


CABLES 


SUBMARINE    AND    LEAD- 
COVERED 

American  Electrical  Works 

Electric  Appliance  Co.,  "Par- 
anite." 

General    Electric   Co. 

Habirshaw  Wire  Co.,  "Hab- 
irshsw." 

Klerulff.  B.  F.,  Jr.  &  Co.. 
"National." 

National  Conduit  &  Cable  Co.. 
"National." 

Okonite  Co..  "Okonite." 

Roebling's  Sons  Co.,  John  A., 
"Tolma." 

Safety  Ins.  Wire  &  Cable  Co. 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western  Electric  Co.,  "Haw- 
thorne." 

PAPER   INSULATION 

Belden  Manufacturing  Co. 
Nat'l.  Conduit  &  Cable  Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 

Dean    Electric   Co. 
Kellogg.   W.    E.   Co. 


ARC    LIGHT    CARBONS 
Brooks-Follis      Elec.      corp'n 

he,  "Siemens." 
Reisinger,     Hugo,     "Electra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter      Co.,     The,      "I-T-E." 

"Dalite." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Kierulff,    Jr.,    &     Co,     B.     F 

"Hartman." 
Western    Elec.    Co.,    "I-T-E," 

"Dalite." 
Westjr.se   Elec.   &   Mfg.   Co. 

CLAMPS 

GROUND    CLAMPS 
Belden    Manufacturing   Co. 
Bossert    Electric    Const.    Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
General    Electric    Co. 
Paiste    Co.,    H.    T.,    "Perma- 

Effect." 

CLEATS 

FIBRE   CLEATS 
Blake   Signal   &    Mfg.   Co. 

PORCELAIN    CLEATS 
General    Electric    Co. 
Pass  &    Seymour 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber   Elec.   Co.,   H.  I  >.  S.'nrs. 

general   sales  apent. 
Western   Elec.   Co..  "Thomas' 

COILS 

ARMATURE     AND     FIELD 

COILS 
Belden    Manufacturing    Co 
General    Electric   Co. 
Western  Electric  Co..  "IMia 

beston." 
Westghse   Elec.   4   Mfq.   Co 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Partrick. Carter  4  Wilkins  Co 
Western    Electric    Co. 

SPARK    COILS 
American    Electrical    Works 
Electric   Goods   Mfg.   Co. 
Western    Electric   Co. 


When  a  Man 
Thinks 


About  better 

illumination 

for  his 

office  or  store, 

he  has  a 

mental  vision 

of 

Tungsten  Lamps 

AND 


MUBBELL  CEILING  SOCKET 


No.   35032 
Each    is   successful    without    the   other,   but   doubly    so    togelher. 
COME    TO    US    FOR    INSIDE    INFORMATION 

HARVEY     HUBBELL,     INC. 

BRIDGEPORT.    CONN 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


VJanted  and  For  Sale 


The  advert  'his  co'nmn  •    ■  crtion  .<■■>    '■■ 

words  or  less:  additional  words  s  cents  each ,  payablt  in  advance.  Remit- 
ianet  and  copy  should  reach  this  offici  iwt  later  than  Monday  noon  for  the 
u,  xt  succeed,  ng  issue. 

/.'.  plies  may  bt  sent  in  can  .>/  th>  lojmal  of  Electricity  Power  and  Gas 
i'."'t  Mission  Stri  ■  I,  %an  Franc   c  ■ 


\Xf  WTEI) — Back  numbers  of  tin-  Journal  of  Elec- 
*»  tririiy.  Power  ami  Gas.  We  have  numerous  calls 
!'"'  back  numbers,  which  wi  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  ■ 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
i  in  receipt  of  such  list  we  will  name  the  price 
are   willing  to  pay. 

Journal  of  Electricity,   Power  and   Gas, 

601    Mission    Street,     San     Francisco. 

A  GENTS  \\  INTEI)  on  a  guaranteed  weekly  salary 
"■  to    represent    our    two    publications,    •■Southern    En- 

■  i'1'i  and  "Southern  Machinery";  liberal  terms  for 
c\clusivi  services;  eas^  sellers;  everj  engineer  and 
e    eij      machinist     is    interested.      Write      lI       mce.      For 

i    er   information,   address    W.    R.    SMITH    PUB.    CO., 
Sui..  I  •< ■  i , t     A  tlanta  .  Georgia. 

WASTED— Men  coming  in  direct  touch  with  Steam, 
T»  Electrical  Superintefding  Engineers  and  Shop 
■''"i.  'in  M-  A  proposition  that  can  be  handled  by  ener- 
-•'tir    (I'-iKons    t„    - advantage.      Liberal   commission 

■  nil  permanent  work  ''11  \S.  I.  TURNER,  907  Atlas 
ISldg.,  San   Francisco,  Cal. 


CITl  ATIOV  WANTED— By  electrical  engineer  with 
i  '■'  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
■"■  1  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  nin.ui- 
merit  can  be  attained.  Moderate  expectations  id- 
dress  Box   101.  Journal  of  Electricity,  San   Francisco 


$100.00  REWARD   to   the   party   who    will    successfully 
procure    an    eli  et  i  ica  1    en  g  inei  i    ol    wide    •     perienei 
in  erecting  and  operating  electric  powet    plants    stoi  igi 

bi ries,  el  c     position  with   reputabl ti  icting   Rrm 

or  power  plant.  Inquire  Box    103,  Journal  of  Electricity, 
Tower  and  Gas. 
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I  T  17   CIRCUIT 
1-1 -C  BREAKERS 

"DALITE" 

The   Breaker  with  Time  Limit  Feature 


"REVERSITE" 

The    Self     Contained     Breaker    Operating    on 

REVERSE   CURRENT. 


The    Cutter    Company 

SAN  FRANCISCO 


770   Folsom   Street 


PHILADELPHIA 
PA. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried   in  San   Francisco. 


TAPE 


Is  a  small  item  with  the  purchasing  agent, 
but  small  items  sometimes  cause  large  and 
expensive  trouble-. 


GRIMSHAW    and   COMPETITION 
TAPE 

are  good  in  quality  and  must 
be    used    to    be    appreciated 

Write   us  direct,    if  your  supply   house  does 
not  carry  it  in  stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 

SAN   FRANCISCO 


770   Folsom  Street 


NEW   YORK 
114  Liberty   Street 


SEATTLE. 
Lowman  Building 


Complete  Stock  Carried   in  San   Francises. 


Dale  Wireless  Clusters 

GAS,  ELECTRIC   and 
COMBINATION  FIXTURES 


Desk  Portables  -:-  Lighting  Novelties 


THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 


NEW  YORK  CITY 
9th  Ave.  and  13th  Street 


SEATTLE 

Lowman  Building 


Complete  Stock  Carried   in  San   Francisco. 

The  Longest  Way  'Round 

Is  Not  the  Shortest  Way  Home 


Drilling,  filing 
and  reaming 
holes  in  old- 
fashioned 
cast-iron  oul- 
e  t  boxes  is 
the  round- 
about way  to 
profits  on  wir- 
ing   contracts. 

There's  a 

quicker,  more  economical,  more  direct  way  to  prosperity 
for  the  contractor  who  uses 

Bossert  Drawn  Steel  Boxes 

One  sharp  blow  with  a  hammer  drives  out  each  hermeti- 
cally sealed  plug,  leaving  smooth,  round  holes  ready  for 
pipe  or  conduit.  No  filing,  no  reaming,  no  wasted  time. 
Wiring  done  with  metal  conduits  and  Bossert  Boxes  lasts, 
and  lasts  and  lasts.  A  settling  building  would  break  a 
cast  iron  box — it  only  bends  the  Bossert.  Neither  can  it 
be  harmed  by  nails  or  spikes,  nor  destroyed  by  fire. 
Write  for  a  sample  and  see  for  yourself  that  what  we 
say  is  true. 

Bossert  Electric  Construction  Co. 

SAN   FRANCISCO 

770  Folsom  Street 


Works  and  Offices  : 

UT1CA,  N.  Y. 


SEATTLE. 

Lowman  Building 


Complete  Stock  Carried   in  San   Francisco. 


COMPOUNDS 

BOILER     COMPOUNDS 
Dearborn     Drug    &    Chemical 


Works. 
Johns-Manvllle 
"Magic." 


Co. 


H.     W., 


CONDUIT 


"Galva- 
&    Co., 


FLEXIBLE   CONDUIT 
American   Circular  Loom   Co., 

"Circular   Loom." 
Sprague   Electric  Co.,  "Green- 

li.-M." 

RIGID  CONDUIT 
American   Circular  Loom  Co., 

"Electroduct." 
Etec.    Appliance   Co., 

duct."    "Loricated." 
Klerulff,     B.     F.,    Jr. 

"American." 
Roebllngs     Sons     Co.,     J.     A 

"Navalite." 
Sprague     Electric    Co.,     "Iror 

Armored." 

UNDERGROUND   CON- 
DUIT 

Johns-Manvllle  Co.,  H.  W., 
"J.-M." 

Plerson,  Roedlng  &.  Co.,  "Fi- 
bre.' 

Roeblings  Sons  Co.,  J.  A. 
"BitumintZHd    Fiber." 

Walworth  <£.  Neville   Mfg.  Co, 

Western  Electric  Co.,  Agents 
Walworth  &  Neville  Mfg. 
Co. 

CONNECTORS 

CABLE    CONNECTORS 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &    Mfg. 

Co. 
Klerulff,   B.   F.,  Jr.  <£.  Co. 


CORD 


FLEXIBLE    BELL   CORD 
American   Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Pierson,  Roeding  <SL  Co.,  Agts, 

Elec.   Cable   Co. 
Roebling    Sons    Co.,    John    A. 
Simplex    Elec.   Co. 
Western    Electric   Co. 

LAMP  CORD 
American  Electrical  Works. 
Belden    Mfg.   Co. 
Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The,   "Okonite." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons   Co.,   John   A. 
Safety   Ins.  Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,   "Victor." 

TELEPHONE    CORD 
Belden    Manufacturing   Co. 
Dean   Electric  Co. 
Kellogq   Sw'b'd   &   Supply  Co 
Klerulff.  B.  F.,  Jr.  &  Co. 

"National." 
Pierson,  Roeding  45.  Co.,  Agts 

Elec.  Cable  Co. 
Safety  Ins.   Wire  &  Cable  Co 
Simplex    Elec.   Co. 
Western    Elec.    Co..    "Victor.' 

CROSS  ARM  BRACES 

Benicia    Iron    Works. 
Kierulff.   B.   F..  Jr.  *   Co. 

WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 

CtUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co. 


■nlamin    Ele< 
'Anti-Night. 


Dale  Co. 

General    Electric   Co. 

Hubbell.    Harvey,    "Hubbell. 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant   Electric  Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 

INCANDESCENT  CUT 
OUTS 
Bryant    Electric   Co. 
D.  &  W.   Fuse  Co. 
General   Electric  Co. 
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Pass  4  Seymour. 
Paiste   Co.,    H.   T.,   "Shaffer," 
"K.    W.,"   "P.   K.""Taplets." 
Perkins  Elec.  switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  D.  Sears, 

general  sales  agent. 
Westghse   Elec.  &   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric   Co. 
D.  &   W.    Fuse   Co. 
General  Electric  Co. 
Pass  &  Seymour. 
Westghse   Elec.   &   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Eniineering    Co. 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.   Co. 

DIRECT  CURRENT 
DYNAMOS 
Electric   Appliance   Co.,   "Col- 
onial." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering    Co. 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.   Co. 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Moore  &   Co.,  Chas.   C. 

Henshaw-Bulkley  &   Co. 

Hunt,   Mirk  &  Co.,  "Westing- 
house." 

Kierulff,     B.     F.,    Jr.    &     Co., 
"American   Diesel   Engine." 

Tracy   Engineering  Co. 

Westghse  Machine  Co. 

STEAM    ENGINES 

Moore  &   Co.,  Chas.   C. 
Henshaw-Bulkley  &   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Standard    Engineering    Co. 
Tracy  Engineering  Co.,  The 
Westghse   Machine  Co. 


EANS 


DESK   AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works. 
General   Electric   Co.,  "G.  E." 
Standard      Electrical      Works. 

"Jandus." 
Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.   4   Mfg.   Co. 

DESK  AND   BRACKET 
DIRECT  CURRENT  'FANS 

Electric  Appliance  Co.,  "Col- 
onial." 

Ft.   Wayne   Electric   Works. 

General   Electric  Co.,   "G.   E." 

Sprani  e  Electric  Co.,  "Lun- 
dell." 

Standard  Electrical  Works, 
"Jandus." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.   4   Mfg.   Co. 

CEILING,  ALTERNATING 
CURRENT    FANS 

Standard  Elec.  Wks.,  "Jan- 
dus."   "Century." 

\A/estern  Elec.  Co.,  "Victor." 
"Emerson." 

Westghse   Elec.   4   Mfg.   Co. 

CEILING,  DIRECT    CUR- 
RENT FANS 

Electric  Appliance  Co.,  "Col- 
onial." 

General  Electric  Company 

Sprague  Electric  Co.,  "Lun- 
dell." 

Standard  Elec.  Wks.,  "Jan- 
dus." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.   4   Mfg.  Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard   Elec.   Wks.,   "M.   A- 

Co." 
Western   Elec.   Co.,   "W.  E." 
Westghse  Elec.  4   Mfg.  Co. 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 

'You    screw  the  battery  in  —  we've  done    the  rest" 

(Battery  renewals  lit'-  lamp  renewals) 

A  REVOLUTION  IN 
BATTERY    WORK 

If  Wireless   Battery    Holders 
JSTaND^"        nll,-t  win  tni"   commendation 
{DRY B^rff ftf       "I      every     up-to-date     c   n- 
Pyyfl  tractor,    for    they    make    the 

hitherto  unsightly,  unsatis- 
factory battery  set  ideal. 
<|  Strips  screw  up  againsl 
beams  of  cellar  or  against 
side  wall,  as  desired. 
<J  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted battery  can  be  taken  out  without 
interrupting  circuit.  Send  for  Bulletin 

STANLEY  &  PATTERSON,  Inc. 

SAIN   FRANCISCO 

770   Folsom   St. 

NEW  YORK.  23  Murray  St.  SEATTLE,  Lowman  Bldg. 

Complete  Stock  Carried   in  San   Francisco. 


We  have    made   Scientific    Investiga- 
tion of  Fuse  Construction. 

Our    results    prove   that   we   have   a 
First  Class  ENCLOSED  FUSE 


DO  YOU  USE  THE  BEST  FUSES? 


THEN  YOU  KNOW  THIS 


TRADE 


MARK 


Chase-Shawmut   Company 

SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 

MASS. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried   in  San  Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

1406-8  Chronicle  I'-ldg.        San  Francisco,  Cat. 


C.   F.   Braun 

Power  Plant  Engineer 

60  Natoma  Streel 

San  Francisco 


c. 

L. 

Cory 

Consu 

lting  Engineer, 

803-804-805  Union  Trust  Bldg. 

Edward  5.  Cobb 


Consulting  Engineer, 

Mechanics  696-698  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  Los  Angeles 


Clem 

A.  Copeland, 

M. 

E. 

Consu 

tinpand  Supervising-  Electrical 
nd  Mechanical  Engineer, 

Li 

1    nmn  Trust  Bldg. 
s  Angeles, 

Cal. 

Supervision    of    Operation     and     Improvement    of 
Steam  Installations  for  Fuel  Economy 

R.  F.  Chevalier 

CONSULTING  ENGINEER 

Sleam  Boiler  and  Engine,  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Tests.  Reports, Estimates,  Alameda,  Cal. 

Designs.       Fuel  Analysis  Phone  Alameda   1389 


Leigh    M. 

Griffith 

MACHINE  DESIGNER 

Gas 

Engine    Design.     Development   and 

Automobiles,  Motor  Trucks,    Tractor 

Development  of    Inventions. 

Automat"   Machinery. 

Tests. 

128  North  Main  St. 

Los  Angele- 

.Cal. 

Office:  230-231  I.  W.  Hellman  l'.l.lj;. 

F.  C.  Finkle 

Consulting  Engineer, 

Specialties  230-231 

Hydro-Electric  Power  Plants    I.W.  Hellman 
Irrigation  and  Domestic  Rldg. 

Water  Supplies  Los  Angeles.  Cal. 


A. 

M. 

Hunt 

M  l  M 
MEM 
MEM 

AM 
AM 
AM 

SOC  C    E 

31  II      M    1 
I.  E.  E. 

Union  Trust  Bldg. 

San 

Francisco 

D.  C.  Jackson.  C.  E.    Wm.  li.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute  of   Electrical 
Engineers,   American   Society  of   Mechanical 
Engineers,  American  Society  of   Civil    Engi- 
neers. ENGINEERS  EXPERTS 
508  Commercial  National  Bank  Bldg. 
Chicago,  111. 


G.  C.  Noble 


C.  S.  Davidson 


Noble  &  Davidson 


Consulting  Engineers 


!  i :   I gl  is  2i  i 


..■1  (  'roi  ker  f.Idg. 
San  Francisco 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C  E. 
Consulting  Engineer, 

Specialty,  Hydraulic  Development 
( .ffices 
i   nion  Trust  Bldg-.        San  Francisco.  Cal. 
Union  EUdg.  San  Diego,  Cal. 


Telephone  Kearny  25~f> 

Emerson  W.  Read 

Att<  irney-at-Law 

Cor.  California  and  Montgomery  Streets 

K'  ioms  519-523 

San  Francisco,  Cal. 


E.  F.  Scattergood 

Consulting  Engineer 

Estimates,  Plans,  Supervision,  Tests  of  Steam 
Electricand  Hydraulic  Plants,    Power  Trans- 
mission and  Distributing  Systems. 
Standardizing  Laboratory. 


1133-1134  Central  Bldg. 


Los  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs    Estimates    Construction 


Union  Trust  Bldg. 
Los  Angeles 


461  Market  St.. 
San  Francisco 


Rudolph  \V.  Van  Norden 

Consulting  Engineer 

912-914  Mutual   Savings  Bank  Bldg., 

San  Francisco 

Electricity,  Hydraulics,    Power   Development 

Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  Cal. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments . 

Fire  Protective    Electrical     Strom  Power 

Insurance  Heating  V'  nt Hating 

Automatic  Sprinkler 

Alaska  Commerci  u-  Bldg. 

San  Fr  \n<  isi  n 


TECHNICAL  BOOK  SHOP 

Subscriptions    Received  for  all    Educational,  Electrical    and    Engineering   Publications 


604  MISSION  STREET 


-    SAN  FRANCISCO 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GET  OUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO.  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


FIXTURES 

CEILING,    BRACKET    AN 
DESK    FIXTURES 

Benjamin   Electric   Mfg.   Co. 
Dale  Co. 

MARINE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling    Electric   Co. 

SHOW  CASE   fixture; 

Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manvllle     Co.,     H.     W 
"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Sha» 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES  AN1 
FITTINGS 
Bryant   Electric  Co. 
Chase-Shawmut   Co.,   "Shav 

mut." 
Chicago   Fuse  Wire   Mfg.   C< 

"Union." 
D.  &   W.   Fuse  Co. 
General   Electric  Co. 
Johns-Manvllle    Co.,     H.     W 

"Noark." 
Western  Elec.  Co.,  "D.  &  W 
Westghse   Elec.   &   Mfg.   Co. 

FUSE  BOXES 
Including  Service  Boxes,  Sui 

way    Boxes    and    Junctli 

Cut  Outs  for  use  with  ei 

closed  fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W 
Johns-Manvllle    Co.,     H.     v\ 

"Noark." 

FUSE  WIRE  AND   LINKI 
Chase-Shawmut   Co.,   "Sha^ 

mut." 
Chicago    Fuse    Wire    & 

Co. 
General    Electric   Co. 
Pierson,  Roeding  &  Co.,  ' 

minum." 

MISCELLANEOUS    FUSE 
Bryant    Electric    Co. 
General  Electric  Company 
Paiste,    H.    T.    Co.,    "II    &    I 
Weber   Elec.   Co.,   H.   D.  Sea 
fjpn'l   Snips  Act. 

TELEPHONE    FUSES 
Dean    Electric    Co. 
D.   4    W.   Fuse   Co. 
Kierulff,     B.     F.     Jr.     &     Cc 

"Sterling." 
Standard    Elec.    Wks..   "I'mij 

*   Seelev." 
Western   Electric   Co 

GOVERNORS 

WATER-WHEEL 
GOVERNORS 
Pierson,        Roedinq        <S        C( 
"I  .nmliar'i  " 

GUARDS 

WIRE    LAMP   GUARDS 
Benjamin     Electric     Mfg.    Cc 

"Can't    Break."    "ProtiM'j 

lite." 
Hubbell.    Harvey 
Welsbach    Comoany. 


Mr 


"AM 


HANGERS 

CABLE    HANGERS 
Chase-Shawmut     Co..     "Bo: 

ton." 
Kierulff.      B.      F.      Jr.      &      Cc 

"National." 
Standard    Underground    Cab 

Co.,   "Nordyke  Support." 

HEATING  MATERIAL 

including     Cooking     IHensil 

Soldering    Irons,    Sad    Iron 

Etc. 
Elec.   Appliance  Co.,   "Amer 

can." 
General    Electric   Co. 
Johns-Manvllle    Co.,     H.    W 

"Elcctrotherm." 
Simplex     Elec.     Heating    Cc 

"Simplex." 
Vulcan    Electric    Heating   Co 

"Vulcan." 
Westghse  Elec.  &   Mfg.  Co. 

HOODS 

STREET    HOODS   AND 
FIXTURES 
Elec.  Appliance  Co.,  "Cutter. 
Ft.  Wayne  Elec.   Works. 
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DIRECT  CURRENT   1200  VOLT  RAILWAY  EQUIPMENT.' 


By  S.  B.  McLenegan 


1200-Voll  <ar  of  Central  California  Traction  Company  IO«|uipptMl    With   'Mut   h.   p. 

HE  past  twenty  years  of  electric  railway  development  are  amazing.  As  an 
illustration  of  this,  a  photograph  from  Denver,  Colorado,  shows  the  last  oi 
the  old  horse  car  lines  now  in  operation,  and  in  connection  with  which  are 
some  features  which  deserve  special  mention.  At  one  portion  oi  the  line 
there  is  sufficient  grade  to  enable  the  horse  himself  to  ride  in  one  direction, 
a  platform  being  given  up  to  him  for  that  purpose.  Here  is  a  place  where 
motor  efficiency  does  not  concern  tin-  company.  So  long  as  the  horse 
retains  his  digestive  ability  the  motive  power  may  be  regarded  as  reason- 
ably efficient,  but  the  price  of  hay  and  oats  .ire  matters  oi  vital  concern. 
As  the  opposite  extreme  of  the  picture  you  will  note  one  of  the  1200-volt  cars  of  the  Central  California 
Traction  Company  at  Stockton  equipped  with  300   horsepower.      These   two  views  are   the  extremes  which 


1  Paper  read  before  San  Francisco  Section,  Anion  an  Institute  oi  Electrical  Engineers,  February  26,  l'*!*' 
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illustrate  better  than  words  the  progress  achieved 
during  the  past  twentj   years. 

\\  e  arc,  however,  very  far  from  perfection  at  this 
time.  The  slow  and  tedious  process  of  evolution  is 
still  going  on  and  we  cannot  tell  what  the  coming 
twenty  years  will  bring  forth.  Electricians  have  yet 
to  devise  a  standard  equipment  upon  which  we  may 
concentrate,  but  I  believe  that  with  the  adoption  of 
higher  direct  current  voltages  a  very  decided  step  has 
been  taken  toward  this  end.  I  sometimes  look  with 
inn  upon  our  brethren  of  the  steam  roads.  Every 
portion  of  their  equipment  is  designed  and  constructed 
in  accordance  with   accepted  standards. 

But  it  is  a  far  cry  hack  to  the  days  of  Stephenson, 
the  father  of  the  modern  steam  locomotive.  Some  of 
his  experiments  date  back  nearly  a  century,  whereas 
many  of  us  recall  very  distinctly  the  primitive  types 
of  Frank  J.  Sprague  and  others  who  occupy  the  same 
position  in  the  development  of  electric  railway  motors. 
So  far  as  the  mechanical  end  is  concerned  we  have 
already  adopted  many  of  the  steam  railway  standards; 
the  car  body,  truck,  braking  appliances  and  couplers 
having  already  been  appropriated.  The  question  of 
motive  power. is  still  complex  and  one  which  elec- 
tricians have  yet  to  satisfactorily  solve.  The  require- 
ments are  not  many.  We  need  a  motor  which  shall 
he  efficient,  economical  and  reliable  in  operation.  In 
the  railroad  business  there  are  troubles  enough  from 
without  and  we  must  avoid  those  from   within. 

The  first  cost  of  an  equipmenl  is  not  a  primary 
consideration.  Railroad  companies  can  afford  to  pay 
a  good  price  if  the  results  are  commensurate.  By  this 
1  mean  an  equipment,  which  shall  stand  up  under  the 
strain  of  everyday  work-  with  a  minimum  amount  of 
failure  and  give  results  alike  satisfactory  in  point  of 
efficiency  and  maintenance. 

With  all  the  improvement  made  in  direct  current 
railway  motors,  the  manufacturing  companies  until 
very  recently  have  done  nothing  to  improve  the  volt- 
ages hitherto  employed  Practically  every  railway 
company  using  direct  today  is  limited  to  550  or  600 
volts.  Some  of  the  longer  lines  have  been  forced  to 
adopt  alternating  current,  but  with  varying  degrees  of 
success.  The  ( ieneral  Electric  Company  has  been  the 
first  to  break  away  from  the  lower  voltages  by  develop- 
ing and  placing  on  the  market  a  motor  not  only  capa- 
ble of  operating  on  550  or  600  volts,  but  twice  that 
amount  of  direct  current.  The  guaranty  of  successful 
operation  which  went  out  with  the  equipment  cer- 
tainly indicated  clearly  that  this  company  had  faith 
in  it  and  I  take  pleasure  in  saying  that  so  far  as  my 
experience  goes  in  the  daily  use  of  this  system  during 
the  past  year,  it  has  fulfilled  every  reasonable  require- 
ment and  justified  everything  said  in  its  favor.  The 
type  used  by  the  Central  California  Traction  Com- 
pany is  known  as  the  G.  E.  205  and  has  a  rated  ca- 
pacity of  75  horsepower  at  the  voltage  for  which  it 
was  designed.  This  equipment  should  not  be  con- 
fused with  the  one  employed  on  one  or  two  Eastern 
roads  which  maintain  1200  volts  on  the  trolley  and 
■  i-volt  motors  in  series.  This  tvpe  emplovs 
■ .  olts  straight  on  the  motors. 

The  chief  feature  of  this  motor  is  the  commu- 
tating  pole  which  occupies  the  space  between  each  of 
the  four  poles  of  ordinary  railway  motors.  There  are 
also    some    features    of   brush    holder    insulation    which 


further  distinguish  it,  but  otherwise  it  bears  all  the 
outward  earmarks  of  the  best  prevailing  types  of 
railway  mot  >rs. 

There  is  no  indication  of  sparking  at  the  commu- 
tator, either  in  starting,  during  acceleration  or  at  full 
speed,  and  the  commutator  should  give  man}  years 
of  service  before  requiring  renewal.  .Many  of  the 
original  carbon  brushes  received  with  the  equipment, 
and  which  have  been  in  service  since  June  hist,  are 
still  in  daily  use,  and  in  these  two  matters  at  least  the 
maintenance  charges  will  be  very  low.  All  journals 
in  the  equipment  from  the  axles  upward,  with  the 
exception  of  the  dynamotor,  are  lubricated  by  a  grade 
of  oil  costing  20  cents  per  gallon  in  barrel  lots  and  will 
operate  upward  of  one  thousand  miles  without  re- 
oiling. 

The  standard  equipment  consists  of  four  motors 
geared  at  a  ratio  of  23  to  51  for  passenger  service  and 
16  to  58  for  freight  service,  and  the  former  is  designed 
to  operate  at  a  maximum  speed  of  50  miles  per  hour. 
Without  load  the  complete  car  and  equipment  weighs 
about  70,000  pounds.  At  present  the  road  is  in  opera- 
tion between  Stockton  and  Lodi,  a  distance  of  15.5 
miles,  but  there  are  extensions  planned  which  will 
aggregate  several  times  that  length. 

For  a  distance  of  two  miles  from  the  center  of  Stock- 
ton cars  operate  over  an  ordinary  550-volt  line  to  a 
point  where  the  private  right  of  way  commences.  (  >ver 
this  section  the  maximum  speed  will  not  exceed  22 
miles  per  hour.  This  feature  is  not  objectionable,  as  it 
is  very  difficult  to  hold  motormen  operating  high  speed 
cars  to  the  speed  permitted  by  municipal  requirements. 
So  long  as  accidents  are  avoided,  but  little  is  said  by 
authorities  on  this  subject,  but,  when  the  fatal  day 
arrives,  the  railway  company  permitting  its  cars  to 
greatly  exceed  franchise  stipulations,  will  find  itself 
in  an  exceedingly  difficult  situation  when  brought  into 
court.  When  the  maximum  speed  is  limited,  as  in  this 
instance,  to  a  moderate  rate,  it  is  not  a  difficult  matter 
to  show  that  cars  were  not  operated  at  a  dangerous 
speed,  and,  unless  gross  carelessness  is  shown  else- 
where, a  reasonable  defense  is  always  possible  when 
accidents  occur. 

After  reaching  the  private  right  of  way  outside 
of  terminal  points  cars  leave  the  trolley  section  and 
take  power  from  the  third  or  electric  rail.  Unlike 
others  in  use  in  California,  this  is  known  as  the  New 
York  Central  type,  although  instead  of  the  bullhead 
rail  conductor  an  ordinary  40-pound  section  is  used. 
having  about  the  capacity  of  a  400.000  c.  m.  feeder. 
An  excellent  view  of  this  construction  is  shown  in  the 
illustration.  In  this  you  will  note  the  rail  is  suspended 
from  a  malleable  iron  bracket  which  is  spiked  to  a 
ten-foot  tie.  These  are  spaced  twelve  feet  apart,  or 
every  sixth  tie  in  the  track.  It  is  entirely  practicable 
with  this  weight  of  conductor  rail  to  spread  the 
brackets  and  insulators  fourteen  feet  apart,  or,  roundly 
speaking,  every  seventh  tie  in  the  track. 

This  will  lessen  the  cost  of  construction  materially 
without  loss  in  stability.  You  will  note  the  construc- 
tion at  crossings  and  switches.  A  section  of  the  web 
about  an  inch  in  width  and  four  feet  in  length  is  cut 
out  and  the  rail  end  bent  under  heat  in  the  shape  of  a 
sleigh  runner.  In  order  to  prevent  accidental  contact 
with  the  live  rail  it  is  protected  by  a  wooden  covering 
between    insulators.      While    no    special    trouble    has 
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developed  in  the  use  of  this,  I  do  not  consider  it 
adapted  in  point  of  durability  to  the  wet  and  dry 
seasons  of  California.  It  was  predicted  in  some  quar- 
ters that  electrical  trouble  would  result  with  a  cover- 
ing of  this  kind  on  a  1200-volt  rail,  particularly  during 
the  rainy  season,  but  such  has  not  been  the  case. 

A  much  cheaper  and  more  substantial  covering 
can  be  made  for  this  rail  from  ordinary  rough  lumber, 
cut  in  3"  and  6"  widths  and  in  lengths  to  suit  the 
distance  between  insulators.  This  can  be  made  up  in 
the  shops  in  the  shape  of  a  rectangular  trough  but 
without  ends,  and  secured  by  either  nails  or  screws 
through  the  side  into  a  wooden  filler  fitted  into  the 
web  of  the  rail,  which  prevents  its  removal.  This  may 
be  further  reinforced  by  a  band  of  half  oval  iron  around 
each  end  near  the  insulator.  Any  wooden  covering 
should  be  dipped  into  a  bath  of  hot  asphaltum  or  other 
preservative  which  shall  thoroughly  impregnate  the 
wood.  This  sort  of  covering  is  simple,  inexpensive, 
and  can  readilv  be  made  up  in  the  shop  in  large  quan- 
tities and  dropped  into  place  from  a  work  car  as  it 
passes. 


View  Showing  Construction  of  Third-Rail   Shoe. 

This  type  of  third  rail  is  very  much  superior  to 
the  ordinary  exposed  section.  Repairs  if  any  can  be 
made  by  section  men.  There  is  no  difficulty  in  re- 
placing a  broken  insulator  with  current  in  the  rail. 
One  or  two  intelligent  laborers  are  usually  instructed 
for  this  purpose  and  become  entirely  satisfactory  for 
all  repair  work.  This  consideration  alone  is  of  great 
importance  in  the  use  of  the  third  rail  wherever  it  is 
possible  to  adopt  it.  as  maintenance  charges  are  very- 
low. 

With  overhead  wiring  it  is  necessary  to  employ  a 
large  force  of  linemen,  and  on  the  larger  roads  it  is  a 
heavy  item  of  expense,  all  of  which  is  done  away  with 
in  the  use  of  the  third  rail.  This  construction  should 
not  exceed  $3100  per  mile  of  track  complete,  which 
does  not  exceed  the  cost  of  good  trolley  construction. 
At  best  the  trolley  is  one  of  the  weakest  features  of 
electric  railways,  and,  as  a  rule,  delays  to  traffic  are 
two  to  one  arising  from  that  source  as  compared  with 
other  causes. 

As  shown  in  the  view  of  one  side  .of  an  express 
car,  all  apparatus  is  suspended  from  two  sub-frames  of 
angle  iron.  These  are  rectangular  in  form  and  bolted 
from  each  of  the  four  corners  to  the  sills  of  the  car. 


This  has  two  advantages — first,  it  does  away  with  cut- 
ting and  weakening  the  frame  of  the  car  and,  second, 
it  makes  it  possible  to  insulate  every  portion  of  the 
apparatus  from  the  floor  of  the  car.  With  ordinary 
construction  it  is  not  unusual  to  find  a  "live"  car 
during  the  rainy  season,  a  feature  which  must  be 
avoided  in  the  use  of  the  higher  voltages.  Suspended 
from  the  sub-frame  on  one  side  is  the  dynamotor  and 
dynamotor  contactor  box. 

Probably  the  most  distinctive  feature  of  the  1200- 
volt  equipment  is  the  dynamotor.  The  armature  car- 
ries a  commutator  on  each  end  of  the  shaft.  The  motor 
or  [200-volt  end  takes  current  direct  from  the  third 
rail  and  the  other  generates  and  delivers  600  volts  for 
the  operation  of  the  auxiliary  equipment.  The  arma- 
ture coils  for  the  1200-volt  end  are  on  top  while  those 
connected  with  the  600-volt  end  are  on  the  bottom  of 
the  same  slot.  The  dynamotor  has  a  rated  capacity 
of  10  kilowatts  and  the  current  generated  operates  the 
motor  control  circuit,  lights,  air  compressor  and  heat- 
ers.     This   last   apparently    was   not    contemplated    by 
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the  manufacturing  company,  but  when  the  subject  of 
heaters  arose  it  was  not  deemed  advisable  to  permit 
the  use  of  uoo  volts  above  the  floor  where  heaters  are 
necessarily  located.  The  dynamotor  ;  rmature  is  lubri- 
cated by  a  special  grade  of  oil  <>n  account  of  the  high 
speed  at  which  it  revolves.  The  dynamotor  contactor 
box  next  adjoining  contains  two  contactors,  one  600 
and  one  1200  volt,  which  control  admission  of  current 
to  the  dynamotor,  or  the  reverse,  according  to  the  sec- 
tion of  the  line  in  which  the  car  is  operating  and  the 
voltage  empli  >yed. 

When  the-  car  passes  from  the  550  to  1200-volt 
section,  there  is  a  short  stretch  of  "dead"  trolley,  in 
passing  under  which  the  550-volt  contactor  drops  out 
automatically.  At  the  instant  the  third  rail  shoe  makes 
a  contact  with  the  electric  rail  the  1200-volt  contactor 
closes,  causing  the  dyanmotor  to  start  furnishing,  as 
already  stated,  current  for  the  auxiliary  circuits.  When 
the  conditions  are  reversed  and  the  car  passes  from 
1200  to  550-volt  circuits,  the  1200-volt  contactor  opens 
automatically  and  the  dynamotor  ceases  to  operate  as 
the  auxiliaries  then  take  current  direct  from  the  trol- 
ley. In  this  case,  however,  the  motorman  closes  the 
550-volt  contactor  by  means  of  an  electrically  operated 
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switch  in  the  cab  before  the  trolley  current  is  avail- 
able. Both  contactors  cannot  be  closed  at  the  same 
time  so  long  as  they  are  in  operating  condition.  In 
passing  from  either  trolley  to  third  rail,  or  vice  versa, 
the  motorman  also  throw-  what  is  known  as  the  trans- 
iM  -witch,  which  i-  also  electrically  operated.  This 
device  admits  current  from  either  the  trolley  or  third 
rail  and  cuts  off  the  one  not  in  use.  Both  of  these 
movements  are  made  while  the  car  is  under  full  speed. 

The  master  control  consists  of  the  ordinary 
Sprague-General  Electric  type  M  controller  located  in 
the  cab  at  either  end  of  the  car  and  both  connected  by 
a  ten- wire  cable  carried  in  Ioricated  conduit.  By 
means  of  current  through  the  master  controller  and 
cable,  the  contactors,  fourteen  in  number,  arc  elec- 
trically operated.  These  establish  motor  control  in 
individual  cars  whether  operated  singly  or  in  multiple. 

The  location  and  construction  of  the  third  rail 
shoe,  wooden  -hoe  beam  for  insulating  purposes  and 
fuse  box  are  shown  in  the  accompanying  view.  The 
fuse  box  is  built  up  of  honi  fibre  and  i-  -up]) lied  w  ith  a 
ribbon  fuse.  Bli  >Wi  ait  coils  are  pn>\  ided  w  here  shown  to 
lake  care  of  arc  when  from  any  cause  the  fuse  burns  out. 


Wood  Insnlntinc  Shoe  Beam  and  Fose  Box. 

We  are  still  using  the  original  cast  steel  shoes  received 
with  the  equipment.  It  has  been  recommended  that 
cast  iron  be  used  for  this  purpose,  for  the  reason  that 
in  the  event  of  a  shoe  catching  a  bracket  it  might  tear 
the  beam  oft"  or  cause  a  derailment.  Cast  iron  being 
the  weaker  it  would  probably  result  in  nothing  more 
serious  than  the  loss  of  the  shoe  itself.  It  is  but  fair 
to  add,  however,  that  nothing  of  this  kind  ha-  ever 
occurred  in  our  experience. 

An  unusual  incident  occurred  recently  in  connec- 
tion with  the  third  rail  shoe.  By  a  combination  of 
circumstances  a  shoe  picked  up  an  iron  barrel  hoop 
which  had  found  its  way  in  a  position  where  this  was 
possible,  causing  a  dead  short  between  the  shoe  and 
track.  Unfortunatelv  this  occurred  near  the  1200-volt 
>ub-station  and  the  violence  of  the  short  caused  an 
armature  coil  to  raise  and  foul  with  one  of  the  pole 
pieces  of  the  generator.  This  may  have  been  cau-ed 
i  y  a  poorly  fitting  slot  stick  which  was  forced  out  by 
the  violence  of  the  jolt.  It  is  our  judgment  that  horn 
fibre  should  be  used  in  the  slot-  of  1200-volt  machines 
on  account  of  its  non-shrinking  qualities. 

The  only  external  feature  which  distinguishes  a 
1200-volt  motor  generator  from  the  ordinary  type  is 
the  interpole  arrangement.  We  have  found  it  advisa- 
ble to  use  a  fibrous  barrier  to  protect  brush  holders 


from  the  arc  resulting  from  possible  line  shorts.  In  an 
emergency  we  have  used  a  1200-volt  motor  generator 
on  a  550-volt  circuit,  but  it  is  necessary  to  provide 
separate  held  excitation  in  that  event. 

Every  part  of  the  equipment,  down  to  the  smallest 
detail,  is  standard  on  each  car  as  regards  location.  The 
bolt  holes  in  the  -iib-frames  are  located  by  template 
securing  uniformity  in  every  car  of  the  system  for  each 
portion  of  the  apparatus.  All  the  wiring  is  in  Ioricated 
conduit,  securing  full  protection  from  water  and  other 
deteriorating  influences.  Motor  leads  are  encased  in 
brass  wire  armor,  but  it  is  doubtful  whether  this  is 
advisable.  Unless  carefully  watched  they  sometimes 
chafe  through  the  insulation,  resulting  in  shorts  of  a 
os1  disagreeable  kind.  A  good  quality  of  rubber  hose 
i-  preferable  for  this  purpose  and  in  my  experience  it 
ha-  gi\  en  the  best  re-ults. 

The  motorman's  cab  located  on  the  left  side  of 
each  end  is  completely  enclosed  while  the  motorman 
is  at  his  post.  On  the  opposite  end  the  door  swings 
back  against  the  controller  and  permits  the  full  use  of 
both  sides  of  the  platform  for  passengers  entering  or 
leaving  car.  In  the  motorman's  cab  within  convenient 
reach  are  all  the  electrically  operated  switches  required 
for  the  operation  of  the  auxiliary  equipment.  They  are 
all  designed  to  be  "fool  proof"  and  there  is  no  com- 
bination which  can  be  worked  by  a  motorman  which 
will  damage  the  equipment  if  improperly  handled. 
The  most  serious  result  following  improper  handling 
will  be  stoppage  of  the  car. 

It  will  now  be  in  order  to  discuss  briefly  the  prac- 
tical re-ults  obtained  in  the  use  of  1200  volts  of  direct 
current  as  compared  with  the  older  types  of  550  or 
6oo-vol1  motors.  The  first  cost  of  a  1200-volt  equip- 
ment i>  considerably  more  than  the  present  standards 
of  tin-  same  rated  capacity.  If,  however,  this  type  will 
perform  the  same  duty  at  a  lesser  cost  in  power  and 
maintenance  it  must  certainly  receive  future  consid- 
eration, but  if  such  is  not  the  case  no  inducement  will 
secure  its  adoption.  I  do  not  consider  1200-volt  motors 
adapted  or  necessary  for  ordinary  street-car  transpor- 
tation. The  present  standards  are  entirely  satisfactory 
and  for  various  reasons  voltages  should  be  maintained 
as  low  as  possible  for  the  best  interests  of  all  con- 
cerned, particularly  in  the  larger  cities.  For  inter- 
urban  service  of  any  magnitude,  say,  roads  of  twenty- 
five  miles  or  upwards  in  length  the  higher  voltages  can 
be  employed  with  more  satisfactory  results. 

The  constructed  portion  of  the  Central  California 
Traction  Company  is  hardly  of  sufficient  length  to 
indicate  the  motor's  efficiency,  but  with  extension- 
planned  there  is  every-  reason  to  believe  that  the  re- 
-ults  will  amply  justify  the  continued  use  of  the  1200- 
volt  equipment.  We  were  given  an  excellent  oppor- 
tunity to  make  tests  of  the  comparative  efficiency  of 
the  G.  E.  73  railway  motor  operating  at  550  volts  and 
the  G.  E.  205  at  1200  volts,  both  motors  having  the 
same  rated  capacity.  Inasmuch  as  the  latter  was  not 
fully  developed  when  our  road  was  otherwise  ready 
for  operation  the  General  Electric  Company  furnished 
a  temporary  equipment  of  the  G.  E.  73  type  which 
were  new.  A  temporary  sub-station  was  also  fur- 
nished operating  at  550  volts  on  the  site  of  the  future 
1200-volt  station.  This  combination  furnished  iden- 
tical   conditions    except    that    the    generators    of    trie 
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Stockton  sub-station  operated  in  parallel  with  the  in- 
terurban  plant,  which  gave  550-volt  operation  every 
advantage. 

Under  the  above  conditions  the  power  consump- 
tion per  car  mile  for  a  period  of  six  months  averaged 
5. 23  kilowatt  hours.  With  1200-volt  operation  during 
the  following  six  months  our  power  consumption  per 
car  mile  fell  to  an  average  of  4.74  kilowatt  hours,  a 
saving  of  9.1%  in  power.  Under  existing  conditions 
our  1200-volt  generators  are  not  working  at  the  most 
efficient  point.  During  fully  one-third  of  the  time  the 
machines  are  without  load,  and  during  the  remainder 
the  load  is  hardly  one-half  the  rated  capacity  of  the 
machine.  It  is  unnecessary  to  state  that  the  best 
results  cannot  be  expected  under  the  circumstances 
outlined. 

Power  consumption  is  measured  on  the  A.  C.  side 
of  motor  generators,  therefore  the  above  figures  in- 
clude not  only  generator,  third  rail  and  track 
losses,  but  power  consumed  at  car.  According  to  our 
records  it  requires  about  150  amperes  at  1200  volts  to 
start  and  accelerate  a  given  car.  gradually  dropping 
back  to  70  amperes  at  full  speed.  The  important  factor 
in  the  use  of  1200  volts,  aside  from  that  already  stated, 
lies  in  the  elimination  of  sub-stations  in  lines  of  con- 
siderable length. 

The  cost  of  operating  a  sub-station,  exclusive  oi 
interest  and  fixed  charges,  is  about  $300  per  month, 
and  when  once  established  this  expense  becomes  prac- 
tically a  fixed  charge  itself.  If.  therefore,  one  sub- 
station operating  at  1200  volts  can  be  made  to  perform 
the  same  work  ordinarily  requiring  two  550  or  600-volt 
stations  and  at  the  same  time  effect  a  saving  of  from 
10'  ,.  to  20'  j  in  power,  it  will  best  show  what  this  new- 
system  is  expected  to  accomplish. 

The  question  of  earnings  per  car  mile  is  hardly 
under  discussion  at  this  time,  but,  as  a  matter  of  infor- 
mation touching  upon  the  subject  in  general,  during 
the  year  1008  our  earnings  from  passenger  sources 
alone  were  35.5c  per  car  mile,  with  total  operating 
expense  of  14.0c  per  car  mile.  The  cost  oi  operation, 
exclusive  of  fixed  charges,  for  the  year  amount  to 
38.4%  of  the  gross  earnings.  This,  you  will  under- 
stand, does  not  include  freight  and  express  service, 
which  is  handled  and  accounted   for  separately. 

Our  experience  with  1200-volt  operation  has  now- 
covered  a  very  hot  summer  followed  by  a  wet  winter, 
both  of  which  have  been  extremes  and  of  a  character 
to  test  insulation  to  the  fullest  degree.  Actual  service 
conditions  alone  will  mark  the  success  or  failure  of  an 
electrical  equipment.  The  summer  heat  which  varied 
from  90  to  105  degrees  Fahr.  for  weeks  was  a  hard 
test  for  this  new  equipment,  yet  to  the  best  of  our 
observation  after  a  daily  run  of  200  miles  or  more 
every  day  in  the  week,  the  temperature  of  armatures 
and  fields  rarelv  exceeded  150  degrees  Fah.  At  this 
living  temperature  insulation  should  stand  almost  in- 
definitely. It  is  safe  to  say  that  more  trouble  results 
from  heating,  overworking  or  overloading  motors  than 
everything  else  combined.  This  is  directly  the  result 
of  bad  management  and  should  not  be  laid  at  the  door 
of  the  electrician.  Whether  it  be  a  man  or  a  machine, 
if  persistently  overworked  the  result  is  the  same.  Out- 
experience  during  the  winter  has  been  equally  satis- 
factory. It  has  been  necessary  at  times  to  operate  in 
places    where   tracks    were   covered    with    water    to   a 


depth  of  five  or  six  inches.  While  ordinary  prudence 
was  observed  under  these  conditions,  no  special  pre- 
cautions were  taken  other  than  to  provide  against 
wheel  wash  and  to  run  slowly.  Under  both  extremes 
the  1200-volt  equipment  has  given  less  car  failure  than 
1  have  ever  experienced  during  my  connection  with 
electric  railway  work.  We  have  yet  to  lose  a  field, 
armature  or  other  electrical  part  by  a  burn-out  or  any 
1  ither  cause. 

I  feel  safe  in  saying  that  1200  direct  current 
operation  has  come  to  remain.  It  is  no  longer  an 
experiment.  There  will  doubtless  be  improvements 
of  a  minor  nature,  but  I  question  whether  direct  cur- 
rent voltages  will  ever  greatly  exceed  this  point.  The 
pioneer  work  has  been  accomplished  and  from  a  prac- 
tical  standpoint  the  results  are  certain. 


TIMBER    SEASONING    AND    WOOD    PRESER- 
VATION. 

In  recent  years  the  importance  of  preserving  timber 
from  decay  by  the  use  of  various  antiseptics  has  been 
generally  recognized  in  the  United  States.  The  value 
of  properly  seasoning  timber  before  such  treatment 
is  not  so  generally  known,  though  it  is  one  of  the  most 
important    features  of  the   treatment. 

There  are  three  main  advantages  to  be  derived  from 
the  proper  seasoning  of  timber,  namely:  The  in- 
crease in  strength  of  the  timber,  the  greater  ease  of 
injection  of  antiseptics  for  preserving  the  timber,  and 
the  saving  in  freight  charges  due  to  the  decreased 
w  eight. 

From  thorough  tests  made  by  the  Forest  Service 
on  various  pieces  of  timber,  it  appears  that  thoroughly 
air-dry  or  seasoned  timber  has  about  double  the 
strength  of  the  green  material.  It  is  well  known  to  all 
operators  of  wood-preserving  plants  that  antiseptics 
are  not  only  difficult  to  inject  into  green  wood,  but 
that  it  is  practically  impossible  to  obtain  a  uniformaly 
satisfactory  treatment  of  such  material  at  an  economic 
cost,  for  the  purpose  of  insuring  a  prolonged  life. 

The  last  item  would  at  first  seem  too  trifling  to  be 
worthy  of  discussion,  but  from  data  obtained  only  re- 
cently it  appears  that  western  yellow-  pine  lost  50  per 
cent  of  its  green  weight  after  three  to  five  months'  sea- 
soning. This  means  a  saving  of  50  per  cent  of  the 
freight  charges  and  a  corresponding  saving  in  the 
handling  of  the  timber,  and  is  therefore  a  far  too  im- 
portant point  to  overlook. 

Considering  these  three  points,  it  will  be  seen  that 
there  is  not  only  a  material  saving  in  the  seasoning 
of  timber,  but  also  a  proportionate  increase  in  the 
value  of  timber  as  a  structural  material.  The  season- 
ing of  timber  is  never  an  expensive  operation,  even 
when  done  artificially.  In  the  southern  parts  of  the 
United  States,  a  satisfactory  degree  of  seasoning  could 
be  obtained  by  exposure  of  the  timber  to  the  air  for  a 
period  of  three  to  six  months.  In  some  of  the  North- 
ern States,  however,  a  somewhat  longer  period  is 
necessary  to  secure  satisfactory  results. 


A  reinforced  concrete  yacht  has  been  in  commission 
for  eleven  years  near  Baltimore.  The  boat  is  a  two- 
masted  schooner,  05  feet  long,  16  feet  beam,  and  draw- 
ing 14  feet  of  water.  It  is  particularly  sea-worthy  in 
a  stiff  breeze  or  heavy  sea. 
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NEEDLE  DAM,  PLEASANTON  RECLAMATION 
PROJECT,  CALIFORNIA.' 

BY   JAMES   K.  JAMES, 

Assistant  Engineer,  Pleasanton  Reclamation  Project. 

\\  ithin  the  last  few  months  there  has  been  con- 
structed in  connection  with  the  Pleasanton  Reclama- 
tion Project,  California,  a  movable  dam,  which,  though 
<>i  moderate  size,  has  several  points  of  interest. 

The  Pleasanton  Reclamation  Project  was  organ- 
ized to  undertake  the  development  of  the  Livermore 
Valley  farm  lands  of  the  Alameda  Sugar  Company. 
The  reclamation  of  about  5,000  acres  has  been  accom- 
plished by  the  construction  of  earth  levees  and  canals 
to  control  and  carry  away  the  occasional  floods.  Up 
until  1906  the  entire  country  thereabouts  was  partly 
under  water  at  certain  seasons  and  at  all  times  of  a 
marshy  nature;  but  the  efficient  canal  system  now  in- 
stalled has  turned  it  into  one  of  the  best  drained  and 
most  fruitful  large  farms  in  the  West.  The  reclaimed 
land  sells  at  about  $250  per  acre. 

A  source  of  no  small  annoyance  and  expense  in 
miantenance  developed  from  the  growth  of  aquatic 
vegetation  in  the  canals  during  the  summer  months 
when  the  flow  was  small.  To  provide  a  remedy  for 
this  trouble  it  was  proposed  in  1907  to  build  a  dam 
across  the  main  line  drainage  canal  in  order  that  the 
water  may  be  kept  sufficiently  deep  in  all  parts  of  the 
channel  during  the  dry  season  to  completely  drown 
out  the  vegetation.  Incidentally,  it  was  in  recognition 
oi  the  importance  of  creating  a  means  by  which  the 
summer  flow  might  be  utilized,  by  allowing  it  to  accu- 
mulate for  such  periods  as  would"  be  necessary  to  col 


leading  them  by  underground  tiles  into  the  canals 
above  the  dam.  L'sing  a  movable  pumping  plant  (trac- 
tion engines  and  1 5-inch  centrifugal  pumps  moved 
along  the  roads  on  the  canal  levees)  it  will  be  possible 
to  irrigate  the  entire  5,000  acres.  Gates  inserted  in 
the  levees  will  also  permit  of  gravity  application  at 
certain  points. 

Any  variation  in  the  summer  flow  may  be  regu- 
lated at  the  dam  through  a  gate  valve  located  in  the 
walls,  and  by  flash  boards  on  the  third  level  as  shown 
in  the  illustration. 

In  choosing  a  type  of  movable  dam  the  following 
conditions  were  considered:  (1)  A  head  of  water  of 
16  feet  to  be  sustained  ;  (2)  safety  and  ease  of  maneu- 
vering in  case  of  sudden  and  unexpected  rises  m  the 
stream  ;  (3)  it  should  be  maneuvered  by  the  aid  of  the 
natural  forces  of  the  water  course;  (4)  it  should  be 
sufficiently  tight;  (5)  it  should  be  composed  of  strong 
parts ;  (6)  it  should  afford  no  obstacle  when  collapsed 
to  the  passage  of  floods;  (7)  it  should  be  economical 
in  regard  to  cost  and  operation ;  (8)  scour  to  be 
guarded  against  below  the  dam;  (9)  no  difficulty 
should  be  anticipated  in  lowering  the  dam  on  account 
of  deposits  of  silt  or  sand  on  the  floor. 

Gates  involving  the  principle  of  the  bear-trap 
were  found  to  be  too  costly,  besides  requiring  con- 
siderable time  to  lower.  The  Chanoine  wicket  or 
shutter  dams  were  also  found  to  be  expensive  and  the 
parts  difficult  to  repair  in  case  of  accident.  The 
Poiree  Needles  were  subject  to  two  objections:  (1) 
The  height  was  unfavorable  to  the  use  of  needles; 
(2)  continual  watchfulness  at  certain  times  and  danger 


lect  a  body  of  water  large  enough  to  be  advantageously      ot'  submersion.     A   type  of  dam   was  finally   evolved 


used  for  irrigation  purposes.  The  new  facilities  pro- 
vide fur  a  storage  supply  of  over  150  acre  feet,  which 
is  held  in  the  canal  basins  and  may  be  drawn  upon  as 
occasion  demands. 

To  comprehend  clearly  the  significance  of  the 
particular  design  and  construction  adopted  for  this 
dam  it  would  be  best  to  consider  briefly  the  works  to 
which  it  has  been  added. 

The  canal  works  include  seven  miles  of  main  line 
and  five  miles  of  tributaries.  The  drainage  area  sup- 
plying the  canals  is  about  200  square  miles,  and  the 
fluctuation  between  the  dry  and  wet  season  flow  is 
considerable.  The  main  channel  is  designed  to  carry 
a  maximum  flow  of  5,000  cubic  feet  per  second.  Briefly 
described,  it  has  a  bottom  width  of  34  feet;  depth,  12 
feet ;  grade,  %  of  1  per  cent.  The  material  excavated 
during  its  construction  was  thrown  to  either  side,  and 
levees  built  up  from  seven  to  eight  feet  above  the  level 
of  the  surrounding:  fields.     A  dam  across  the  Mocho— 


answering  the  requirements  and  which  was  essentially 
a  combination  of  the  Chanoine  wicket  and  the  Poiree 
needle.  It  is  in  many  respects  a  radical  departure  from 
dams  of  those  types  now  in  operation.  The  high  head 
sustained  is  to  be  particularly  noted.  Among  the 
salient  features  are:  The  substitution  of  steel  chan- 
nels  for  the  wooden  needles  of  the  old  type;  the  new 
method  of  holding  the  needles  in  place;  the  relative 
ease  in  lowering  and  raising  and  the  low  cost  of  con- 
struction. 

Substructure — The  foundation  of  the  Needle  dam 
consists  of  concrete  masonry  and  imbedded  and  at- 
tached metalwork  as  shown  by  Figs.  ^  and  2.  Broadly 
speaking  this  work  may  be  divided  into  (1)  the  abut- 
ments at  each  end  of  the  dam,  and  (2)  the  foundation 
between  the  abutments. 

Considering  first  the  abutments  it  will  be  seen 
from  Figs.  1  and  2  that  each  consists  of  30  feet  of 
concrete  retaining  wall.     These   walls   have  a  height 


main  line  canal — just  below  the  junction  of  the  Alamo      °f  sixteen   feet  and  are  carried  up  in  two  steps  with 
and  the  Mocho,  will  back  the  water  in  each  canal  for  a 
distance  of  several  thousand  feet. 

The  situation  is  unique,  inasmuch  as  the  canals 
are  still  subject  to  floods,  provision  for  which  is  made 
by  designing  a  movable  type  of  dam.  which  may  be, 
in  case  of  sudden  flood,  immediately  released,  falling 
to  a  horizontal  position  on  the  floor  of  the  canal  and 
leaving  an  unobstructed  course  for  the  water.  The 
head  to  be  sustained  is  16  feet.  After  the  floods  have 
subsided  the  dam  is  raised  into  position  and  the  canals 
allowed  to  fill  to  the  tops  of  the  levees.  The  summer 
flow   was   increased   by  boring   12  artesian   wells  and 
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horizontal  offsets  of  six  and  four  feet  respectively. 
By  stepping  in  the  walls  in  this  manner  the  canal 
section  was  closely  adhered  to.  The  change  in  section 
at  the  dam  is  therefore  small  and  scour  to  the  cana! 
banks  due  to  this  cause  is  reduced  to  a  minimum. 
Both  the  vertical  and  horizontal  portions  of  the  abut- 
ments are  laid  with  12  inches  of  concrete  and  rein- 
forced with  '/j-inch  round  rods,  12  inches  on  centers 
which  run  continuous  from  top  to  bottom.  The  ends 
of  the  abutment  walls  turn  into  the  bank  at  right 
angles  with  the  direction  of  flow,  and  are  carried  back 
into  the  natural  material  to  cut  off  water  which  might 
filter  through  the  earth  behind  the  abutments. 
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The  foundation  between  the  abutments  consists  of  canal   was  first  carefully   scraped  and  a  firm   bottom 

a    [2  inch   floor   slab.     The  concrete  was  laid  directly  prepared  for  the  floor  slab  by  removing  the  overlying 

on   the  hard  clay   bottom  of  the  canal  and  reinforced  sand,  gravel,  and  softer  top  parts  till  the  firm  hardpan 

both  longitudinally  and  transversely  with  bars  spaced  was  reached.     The  flow  in  the  canal  was  carried  over 

!_•  inches  center  to  center.     Along  the  upstream  face  the  work  by  means  of  a  flume.    The  excavation  for  the 
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Figure    1.     I  I: IMhii. 


a  prismoid  of  concrete.  4'_>  feet  wide  by  5  feet  deep, 
forms  an  upper  cut-off  wall.  Similarly  a  lower  cut-off 
wall  is  provided  along  the  downstream  face,  the  di- 
mensions of  which  are:  1 )  _>  feet  x  6  feet.  This  latter 
prismoid  is  imbedded  in  the  tops  of  8-inch  x  8-inch 
piles,  20  feet  lout;,  2  feet  on  centers  and  extending  in  a 
row  the  length  of  the  dam.     Figs.  1  and  3.     The  wing 


cut-off  walls  was  then  carried  to  the  proper  depth. 
I  \\  giving  the  bottom  of  each  cut-off  wall  a  slight 
slope  towards  the  left  abutment  and  locating  a  sump 
ai  each  of  these  points  to  receive  the  suction  hose 
leading  to  the  pumps  it  was  possible  to  keep  the  ex- 
cavation  entirely  free  from  water.  The  seepage  water 
was  thus  drained  along  the  bottom  of  the  cut-off  wall 


Fig. 


DonnNlrcam   Elevution. 


walls  of  the  abutments  were  carefully  joined  by  the 
cut-off  walls  of  the  foundation. 

The  excavation  work  incidental  to  the  construc- 
tion was  not  unusual,  but  the  method  used  in  keeping 
■  >ut   the  water  may  be  interesting.     The  bottom  of  the 


excavations  to  the  sumps  and  lifted  out  by  the  pumps 
which  were  kept  running  continuously  during  the  con- 
struction. The  canal  banks  were  also  excavated  to  a 
shape  ready  to  receive  the  concrete  for  the  abutments. 
After  the  excavation    was   complete  a   pile-driver 
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was  lowered  into  position  and  the  piles  driven  in  a 
row  along  the  lower  toe.  Nearly  all  the  form  lumber 
on  the  dam  was  used  a  number  of  times  and  a  com- 
paratively small  amount  was  required.  The  offsets  in 
the  abutments  afforded  a  support  for  the  moulds  for 
the  upper  portions  of  the  walls  and  reduced  greatly 
the  number  of  timbers  necessary  for  bracing.  The 
forming  and  metal  work  having  been  set  in  place,  the 
entire  substructure  was  concreted;  working  from  the 
foot  of  the  right  abutment  across  the  floor  slab  and 
upper  and  lower  cut-off  walls.  The  sump  holes  were 
the  last  part  of  the  foundation  to  be  filled  with  con- 
crete, after  which  the  abutments  and  wing  walls  were 
built  up. 

The  concrete  used  in  the  floor  slab  and  cut-off  walls 
is  a  l  :_' :4  mixture,  and  in  the  abutments  the  propo- 
sitions are    1:3:6,   the   constituents   being  Santa   Cruz 


5  ^_:.f..V.-.v..'= 


2 


Portland  cement,  Monterey  sand  and  screened  crushed 
limestone  that  passes  a  2-inch  ring.  The  mixing  was 
done  by  hand. 

Foundation  Aletalwork — Upon  the  top  of  the  floor 
slab,  and  built  as  a  part  of  it,  is  a  3-inch  x  36-inch  sill. 
This  sill  extends  the  length  of  the  dam  along  a  line 
at  about  the  two-third  point  from  the  upper  toe.  A 
2-inch  round  iron  rod  traverses  the  center  of  the  sill. 
and  besides  being  imbedded  in  the  concrete  of  the 
latter,  is  securely  anchored  at  intervals  of  12  incho  1>\ 
stringing  on  pipe  T's  into  which  tie  pipes  are  screwed 
and  bent  down  into  the  foundation  masonry.  This  is 
indicated  in  Fig.  5. 

Of  the  two  vertical  units  of  the  dam  proper,  one, 
that  on  the  downstream  side,  called  the  tripping  de- 
vice, is  composed  of  15-foot  10-inch  length  of  extra 
heavy  2-inch  pipe,  which  is  provided  at  one  end  with 
a  journal  box  enveloping  the  rod  in  the  sill.  These 
journal  boxes  of  the  tripping  device  are  also  pivoted 
on   r 2-inch  centers  along  the  rod  and  spaced  midway 


between  the  anchors.  The  journals  are  essentially 
2-inch  x  23/Hnch  pipe  T's;  the  body  of  which  is  strung 
about  the  rod,  and  into  the  collar  is  securely  screwed 
the  tripping  pipe.  To  enable  the  journals  and  attached 
pipe  to  describe  a  quadrant  about  the  rod  as  an  axis 
and  to  allow  the  pipe  to  assume  a  horizontal  position 


- 

■-< 

z 


on  the,  downstream  Moor  when  the  daw  is  lowered,  the 
sill  has  been  slotted  on  the  downstream  face.  These 
slots,  moreover,  serve  as  a  guide  to  prevent  adjoining 
pipes    from    fouling  one   another   when   falling  to   the 


floor   (Fig. 


That  portion  of  the  sill  which  is  up- 


stream from  the  rod,  however,  is  made  of  solid  section, 
for  upon  its  face  will  rest  the  superstructure  (Fig.  5). 
Details  of  the  tripping  device  and  pipes  are  shown  by 
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Figs.  (6)  and  171  and  need  not  be  described  further 
except  to  state  that  on  the  first  step  of  the  abutments 
they  are  similarly  placed  as  on  the  main  floor  slab. 

Iron  Anchor  Rods — 'j-ineh  anchor  rods,  12  inches 
on  centers,  are  built  6  feet  into  the  masonry  of  the 
upper  cut-off  wall  and  extend  in  a  line  the  length  of 
the  dam.  The  upper  ends  of  these  rods  terminate  in 
eyes  which  project  2  inches  above  the  floor.  Through 
the  eves  an  iron  bar  is  strung,  the  purpose  of  which  is 
to  serve  as  a  support  and  pivot  for  the  inclined  tension 
rods,  forming  a  part  of  the  superstructure  and  to  be 
described  later. 

Concrete  By-Ptfss — In  order  to  regulate  the  flow- 
when  the  dam  is  raised  a  concrete  by-pass  has  been 
provided.  The  intake  is  in  the  abutment  wall  at  the 
floor  level  and  upstream  from  the  line  of  needles. 
The  passageway  is  24  inches  square  and  is  operated 
l>_v  a  1 2-inch  standard  low-pressure  iron  water  gate, 
whose  flanges  are  imbedded  in  the  concrete  of  the 
pass.     The  outlet  is  similarly  situated  in  the  abutment 
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angle  iron.  These  angle  irons  are  cut  the  width  ol  the 
channel  and  so  fitted  to  the  latter  that  the  hack  of  the 
projecting  leg  is  flush  with  the  end  of  the  channel.  A 
3-inch  semi-circular  seat  is  scalloped  out  of  the  5-inch 
projecting  leg  as  shown  by  Fig.  8.  Two-thirds  of  the 
height  of  the  needle  from  the  angle  iron  is  fastened  a 
standard  I  holt,  as  shown  by  Fig.  9,  into  which  fits 
the  eye  of  a  ^-inch  round  tie  rod.  The  head  of  the 
I  holt  projects  from  the  inside  of  the  channel  web, 
between  the  flanges.  Each  tie  is  composed  of  two  9-foot 
10-inch  lengths  joined  by  means  of  a  turnbuckle  to 
allow  any  adjustment  in  length.  The  two  free  ends 
terminate  in  eyes,  one  of  which  fits  into  the  U-bolt  on 
the  channel.  The  other  eye  is  pivoted  about  the  hori- 
zontal bar  which  traverses  the  floor  of  the  dam  on  a 
line  above  the  upper  cut -off  wall.     (  Figs.  3  and  4. 1 

When  the  channel  is  raised  the  U-bolt  forms  the 
axis  of  rotation  for  the  eye  of  the  tie  rod.  The  tie 
assumes  an  angle  of  about  45  degrees  as  the  channel 
becomes  vertical.     At  this  point  the  long  2-inch  pipe  of 


wall,  only  at  a  point  downstream  from  the  line  of 
needles.     Figs.   1  and  2. 

Poles  to  Facilitate  Erection  of  Dam — Fir  poles 
have  been  imbedded  in  the  concrete  of  the  abutments, 
one  on  each  side  and  located  slightly  downstream  from 
the  line  of  needles.  The  tops  of  these  poles  are  pro- 
vided with  iron  hooks  between  which  a  cableway  may 
be  strung  (Fig.  2). 

The  foregoing  cover  the  principal  parts  of  the 
foundation  metalwork. 

Superstructure — The  movable  dam  proper  is  se- 
cured to  the  foundation  thus  prepared.  A  unit  of  this 
Needle  dam  consists  of  these  essential  parts: 

A  needle  which  is  a  10-inch,  15-pound  steel  chan- 
nel. These  channels  are  15  feet,  11  inches  in  length. 
Riveted  to  the  outside  of  the  web  at  one  extremity  is 
the  3-inch  leg  of  a  5-inch  x  3-inch  x  -;/|-inch  standard 
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the  tripping  device  is  revolved  about  its  axis  and  also 
swung  up  to  a  vertical  position.  The  bottom  of  the 
channel  is  forced  slightly  downstream  by  the  water 
pressure  until  the  semi-circular  seat  arranged  on  the 
projecting  angle  leg  engages  about  the  journal  box  at 
the  foot  of  the  tripping  pipe.  The  pipe  and  the  channel 
are  the  same  length,  so  when  both  are  vertical  the  tops 
coincide  and  may  be  fastened  together  by  a  hook 
(Fig.  4).  The  channels  are  thus  supported  at  the 
bottom  by  resting  on  the  sill  and  bearing  against  the 
journal  boxes  of  the  tripping  device.  At  the  top  they 
are  held  by  the  inclined  tie  rods.  When  the  dam  is 
filled  with  water  the  needles  and  tripping  pipe  have  a 
slight  downstream  batter,  so  to  lower  the  dam  it  is 
only  necessary  to  remove  the  hook  joining  the  top  of 
the  needle  with  the  top  of  the  pipe  to  cause  the  latter 
to  overturn  and  swing  into  its  respective  slot  in  the 
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floor  slab.  The  needle  now  has  no  support  against  the 
water  pressure  at  the  sill  and  the  bottom  slides  down- 
stream till  the  whole  needle  finally  falls  into  position 
on  the  floor.  The  needles  when  down  lie  below  or 
downstream  from  the  sill;  therefore  are  protected  by 
it.  The  sill,  in  turn,  is  as  low  as  the  canal  bottom 
above  and  below  the  dam  ;  hence  offers  no  obstruction 
to  the  flow  of  water. 

The  dam  is  formed  by  a  series  of  these  needles, 
extending  across  the  canal,  each  unit  being  inde- 
pendent of  its  neighbor.  The  needles  are  10  inches 
wide  and  spaced  12  inches  on  centers,  leaving  a  2-inch 
space  between  adjacent  members.  This  prevents 
needles  hitting  one  another  during  maneuvers.  V- 
shaped  calking  timbers  may  be  inserted  in  these  spaces 
to  make  the  dam  watertight. 

To  Raise  the  Needles — Between  the  two  poles 
projecting  upwards  from  the  abutments  a  cableway 
is  stretched.  By  means  of  a  trolley  the  hoisting  sheave 
is  then  shifted  across  the  cableway  to  a  position  above 
the  needle  to  be  raised.  Over  the  sheave  passes  a 
chain  having  a  hook  at  Its  free  end.  At  the  top  of  each 
needle  is  a  handle.  By  placing  the  chain  hook  in  this 
handle  and  pulling  on  the  free  end  of  the  chain  the 
needle  is  raised  from  the  floor.  After  being  raised 
nearly  into  position,  it  is  left  suspended.  By  a  similar 
arrangement  the  tripping  pipe  is  raised,  caution  being 
exercised  to  engage  it  into  the  semi-circular  seat  in 
the  angle  iron  at  the  bottom  of  the  needle.  The  pipe 
is  then  closed  up  to  the  needle  and  the  two  hooked 
together  at  the  top.  This  operation  is  repeated  till  the 
52  needles  composing  the  dam  are  all  raised. 

The  upstream  arm  of  each  tripping  hook  is  ex- 
tended several  inches  beyond  the  flanges  of  the  chan- 
nels and  the  projecting  arm  bent  with  a  lip.  A  timber 
float  is  run  transversely  the  length  of  the  dam,  directly 
under  these  lips  of  the  tripping  hooks.  The  buoyancy 
of  the  water  will  always  keep  the  float  at  its  surface 
and  it  is  so  arranged  that  when  the  water  reaches 
nearly  to  the  top  of  the  dam  the  floats  lift  the  hooks 
sufficiently  to  disengage  the  tripping  pipes  and  the 
channels.  This  construction  is  best  illustrated  by 
Fig.  10.  The  pipes  then  swing  downstream  and  are 
followed  by  the  needles. 

The  experience  thus  far  gained  with  this  dam 
indicates  that  its  operation  will  be  speed}'  and  sure, 
although  it  has  not  as  yet  had  sufficient  trial  to  demon- 
strate how  it  will  behave  under  all  conditions  or  what 
unthought-of  difficulties  may  arise. 

Cost — Under  favorable  conditions  a  dam  of  this 
type  may  be  erected  for  $100  per  lineal  foot  of  dam. 

Attention  is  called  to  the  advantageous  distribu- 
tion of  stresses  in  this  special  design. 

Considering  the  dam  as  a  whole  the  following  cal- 
culations will  show  that  the  lines  of  resultant  pressure 
lie  within  the  center  third  of  the  profile. 

Taking  moments  of  area  about  lower  toe.     Fig.  11. 
Area   Lever  Arm    Moment 

Upper  cut-off  wall    (27)     X  (27.75)  =74'' 

Foundation  slab        (25.5)  X  (12.75)  =  32S 

Lower  cut-off  wall      (4)      X       (.5)     =      2 


Total    section  56.5  [076 

Distance   of  center  of  gravity    from    lower   toe 
1076  -f-  56.5  =  19.08. 


Assuming  the  weight  of  a  cu.  ft.  of  concrete  in 
water  to  be  90  lbs.,  the  excess  weight  of  I  lineal  foot 
of  the  foundation  will  be: 

90  lbs.  x  56.5  =  5085  lbs.      (1) 
which  acts  through  its  center  of  gravity. 

When  the  needles  are  up,  the  resultant  of  the  pres- 
sures which  they  sustained  may  be  expressed  as 

(15.5)  ((,2.5)  (15.5) 
Resultant  Pressure  =  —  —  =  7508  lbs.        (2) 


This  discussion  is  limited  to  a  consideration  of  the 
hydrostatic  pressures  when  the  dam  is  full;  moreover, 
the  downstream  batter  to  the  needles  has  been  neg- 
lected, as  the  deviation  from  the  vertical  is  very  slight. 

The  point  of  application  of  this  resultant  is  2-3  the 
depth  of  the  needle. 

Combining  (1)  and  (2)  it  is  shown  in  Fig.  it  that 
their  resultant  cuts  within  the  middle  third  of  the 
foundation  profile. 

It  should  be  clear  since  the  needles  are  supported 
at  the  bottom  and  at  the  2/3  point  that  the  two  re- 
actions will  each  be  : 


75o8 


lbs 


3754  lbs. 


The  resultant  pressure  sustained  by  the  needles  is 
thus  resolved  into  two  parallel  and  equal  components, 
of  which  one  is  overcome  by  the  resistance  of  the  rod 
imbedded  in  the  sill,  and  the  other  acts  through  the 
U-bolt  and  forms  the  horizontal  component  of  the 
stress  in  the  inclined  tie  rod. 

The  position  adopted  for  the  line  of  needles  re- 
sulted from  the  following  considerations,  in  which  an 
endeavor  was  made  to  eliminate  any  tendency  towards 
bending  in  the  floor  slab  by  inclining  the  tie  rods  at 
such  an  angle  that  the  vertical  component  of  their 
stress  will  just  equal  or  be  less  than  the  weight  of  the 
concrete  in  the  upper  cut-off  wall. 

Referring  again  to  Fig.  1  1. 

The  weight  of  1  lineal  fool  of  upper  cut-off  wall 
will  be:    00  lbs.  X  2J  =  2430  lbs. 

To  make  V  =  weight  of  upper  block  =  2430  lbs. 
i  No  bending  in  floor  slab.) 

H  Hy 

V  =  H  -    tan^  = =  — 

xv         x 


Hy 
V 


(3754)  (  10.667) 

=  16.5 


2450 


T  =  H  h-  sin£ 
=  4470  lbs. 


Theoretical     deductions     for     maximum     bending 
moment,  needles  fixed  at  bottom  and  if},  point. 

Referring  to  the  pressure  diagram   (Fig.  12). 
Let  Ri  =  R2  =  reactions  at  bottom  and  2/3  point. 

Mx==  bending   moment   at   any   section   x   distant 
from  'the  bottom. 

h  =  length  of  needle. 

a  =  constant  =  62.5  =  wt.  of  cu.  ft.  water. 

x  =  distance  from  bottom  to  an}'  section. 

Pc  =  resultant  pressure  on  cantilever  portion. 
\lso  as  shown  in  the  diagram  the  total  pressure 
between  any  section  x  and  the  bottom  may  be  repre- 
sented by  Pr  and  Pt, 
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Whence,  the  moment—  CURRENT  COMMENT. 

Mx  =  R-.x  —  Ft Pr  —  Coffee  roasting  by  electric  heat  is  one  of  the  latest 

3                      2  industrial  applications  of  electricity. 

/   ' 11    -axl  h— x    I—  ^ne           electric  steel  furnace  in  Belgium  has  been 

4          V-/3            V           /-  started  by  the  Cockerill  Company  of  Seraing. 

_       "x        a*3        ax2h       ax3  Single-phase  traction   is  recommended  in  a  report 

4            3            2            2  prepared  in  the  Swedish  State  Railways  by   R.   Dah- 

a  li-x       ax2h       ax3  hinder  as  best  adapted  to  Swedish  conditions.     He  also 

= 1 favors  25  cycles. 

4  2  6 

a   /•                                 x  Gas   for  oxyhydrogen   flame   may   be   obtained   by 

=  —  I   3h2x  —  6x2h  +  2x3   1 (1)  electrolytically    decomposing    acidulated    water,    pure 

„                   "       .                     .         v,  water  not  supplying  a  large  enough  proportion  of  hv- 

To  get  value  of  x  for  maximum  M.  (irogen     This  metho(J  has  not  yet  prQven  commercially 

dM        3  f   ^       01       .  a  A      n  ,- radical. 
=  —  I   .mi2  —  12  hx  -i-  <>x-    1  =  11  ' 

dx  1  7  V  / 

'  Hydrogen  from  water  gas  may  be  obtained  by  pass- 

lx       1_  —  ing  the  gas  through  a  receptacle  filled  with  inert  mater- 

\\  HENCE.  jaj  over  y^jjjch  cuprous  chloride  trickles.     The  carbon 

4h        /J16h2  — 8h2\  .,               ,.        ,       .    .       ,,                               ,,      .,             , 

x |_  f  \ I  monoxide    is    dissolved    in    the    cuprous    chloride    and 

4  —  V.           4         /  practically    pure    hydrogen    is    liberated.     The   carbon 

x  =  .293  h (2)  monoxide    is    afterwards    extracted    by    pumping    in 

Substituting  this  value  of  x  in  the  general  expres-  vacuum  and  burned  under  the  gas  generator. 

sion  for  bending  moment  we  have:  The  first   English  single-phase  electrification  of  an 

,.                62.5/                                             \  existing  steam  road  is  that  of  a  ten  mile  double  track 

M  max.  = I    .8/)  M       ,.M4  ■'  -|    .imi  h'   I  .      °    ,     ,        .  , .  ,,       .    _    .,              ,                    TT 

12    \                                             /  section    01    the    .Midland   Railway,   between   Heysham, 

2. 16  h3 (3)  Morecambe   and    Lancaster     Alternating  current   will 

Considering  the  cantilever  portion  of  the  needle.  hc  l,se(1  at  "•'""'  volts>  25  cycles.     A  nine  mile  double 

(ah2  \  /  h  \  track  section  of  the  London,  Brighton  and  South  Coast 

—   I  I         1  section  is  also  being  furnished  with  overhead  electric 

18   /  V.  9  J  transmission. 

=  .376  h3 (4) 

Mx  =  12.5  (x  —  h)3 (5)  Nominations  for  the  A.   I.   E.   E.  election   in   May 

Fig.    13   is  a  bending  moment  diagram   in    which  are  *>  follows :      President,   Mr.   L.   B    Stilhvell,  New 

the    B.    M.   i>   expressed  in   inch   pounds   per   inch    in  ^or,k  ^ '  ™*  f)[esT,dentf-  A,k'ssrs-  J"  J-  Carty,  New 

width,  using  [o-inch  channels  for  .2-inch  width  of  dam.  J°r,k  pl^i  Pau'M-  ^>"coln    P.ttsburg,  Paul  Spencer, 

The  B.  M.  in  inch  pounds  per  inch  of  width  =  1.2  B.  M.  S?ade  phl!L„,  ^anaSers>   ^ssrs.  A.   W    Berresford, 

in  foot  pounds  per  foot  of  width.  Milwaukee ;  \\  .  S.  Murray,  New  Haven ;  H.  H.  Norris, 

The  diagram   was  calculated   from   the   following  ,hhaca:  AS"  J?"   Sprong    New  York.        Treasurer,    Air. 

formulae-  Ceorge  A.  Hamilton,  New  York  City.     Secretary,  Mr. 

B.  Ml  =  6.25  ( 3h'x-6x=h+2x!)  :    below  2/3  point.  Ral'lh  W"  PoPe'  New  York  Cit-V' 

B.  M.  =  12.5  (  x— h  )                          above  2  '3  point.  Examination    for  Assistant  Physicist  is  announced 

Substatutuigtiie  value  of  h  —  15.5  and  x  =  4.54.  ,1V   the    United    States   Civil    Service   Commission,   on 

-1  max  — goto  April  21,  1909,  to  fill  ten  or  more  vacancies  in  the  posi- 

If  the  greatest  intensity  of  fibre  stress  be  taken  at  tlons  of  Moratory  assistant  (in  physics)  and  assistant 

10.000  pounds  per  sq.  inch  =  k  physicist  in  the  Bureau  of  Standards,  at  salaries  vary- 

:             9000  jng  from  $qoo  to  $1,200  per  annum  for  laboratory  assis- 

then  —  =           -  =  .96  =  section  modulus.  tant_  and  from  $MOO  to  $l8oo  per  annum  for  assistant 

10000  physicist,  and  vacancies  requiring  similar  qualifications 

As  the  section  modulus  of  a  10-inch.  15-lb.  channel  as  thev  may  occur 
is  =  1. 17,  that  size  channel  fulfills  the  requirements. 

The  dam  was  designed  by  Messrs.  F.  H.  Tibbetts  Utilization  of  atmospheric  nitrogen  is  accomplished 

and  P.  A.  Haviland,  engineers  in  charge  of  the  Pleas-  by    a     new     process     devised     by    the    Westdeutsche 

anton    Reclamation    Project.     The   erection    was   done  Thomas    Phosphat    Werke    of    Berlin.     Electric    dis- 

under  the  supervision  of  Mr.  Tibbetts,  who  was  repre-  charges  in  exploding  a  mixture  of  air  and  hydrogen 

sented  in  the  field  by  the  writer.  produce  a  rapid  temperature  rise,  which  forms  peroxide 

Officers    of   the    Alameda     Sugar    Company    are:  of  nitrogen.      At  ordinary  temperature  this   is  a  gas 

John  L.  Howard,  president ;  E.  C.  Burr,  vice-president  which   unites   with    water   to   form    nitric   and   nitrous 

and  general  manager.     The  offices  of  the  company  are  acid.     At  thirty  degrees  below  zero  it  is  a  crystalline 

in  the  Hansford  Building,  San  Francisco.  Cal.  solid.     A  combustible  vapor  or  gas.  such  as  ether,  may 

The  contractors  for  the  foundation  and  imbedded  be  substituted  for  hydrogen,  or  the  same  temperature 

metalwork  were  the  E.   B.  &  A.   L.   Stone  Co.,   Elm-  rise  followed  by  sudden  cooling  may  be  obtained  by 

hurst,  Cal.,  of  which   Mr.   D.   U.  Toffelmier  is  super-  blowing  powdered  calcium  peroxide  into  an  electric  arc, 

intendent.  producing  calcium  m'trate. 
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New    conditions    in    a    new    country    require    new 
methods.    This  lias  been  exemplified  in  the  West,  not 
only    by    radical    departures    from 
Another  established     precedent     in     mining 

Pioneer.  and  agriculture,  but  also  in  power 

production  and  utilization.  Fore- 
mosl  in  originality  has  been  the  pioneer  work  in  long 
distance  transmission  of  hydro-electric  power.  In  the 
same  list  should  be  included  the  impulse  water  wheel, 
the  cable  railway  of  Ilallidie,  the  oil-water-gas  process 
of  Lowe,  and  successful  fuel  oil  burning.  Recently, 
there  is  the  [200-voll  direct-current  railway. 

Such  a  road  between  Stockton  and  Lodi  in  Califor- 
nia is  said  to  be  the  first  in  this  country.  An  article 
on  its  operation  by  Mr.  S.  B.  McClenegan  is  interest- 
ing, not  so  much  for  its  comparative  data,  as  it  is  for 
its  descriptive  and  suggestive  details.  The  motors, 
which  are  of  the  commutating  pole  type,  operate  under 
[200  volts.  Direct  current  is  supplied  by  a  third  rail. 
The  equipment  has  been  designed  for  a  much  greater 
mileage  than  has  yet  been  completed  and  consequently 
the  power  factor  is  too  low  to  be  used  as  a  basis  for 
comparing  the  economy  of  this  with  that  of  other  sys- 
tems. 

The  1200-volt  railroad  is  the  direct  result  of  the  de- 
mand for  higher  voltages  for  interurban  work.  While 
it  is  admitted  that  the  low  voltages  in  use  for  city  trac- 
tion are  eminently  satisfactory,  it  must  also  be  allowed 
that  for  interurban  service,  involving  long  distances, 
the  cost  of  frequent  sub-stations  becomes  prohibitive. 
By  doubling  the  voltage  the  same  power  can  be  trans- 
mitted  four  times  as  far  with  equal  economy.  Other 
factors  bring  down  this  ratio  so  that  with  double  the 
voltage  half  the  number  of  sub-stations  i-  required. 

It    is    -till    too   early    to    institute    comparisons    be- 
tween   this    ami    the    single  -  phase    or    three  -  phase 
alternating       current     systems.        Each     has     obvious 
advantages    for   certain    kinds   of   service,   but    no   one 
is      of      universal     application.         Every      discussion 
of      their      relative      merits      involves      the      improb- 
able, ubiquitous  -if."     Whistler,  the  artist,  in  referring 
to   his    failure   to   pass  the   West   Point   examinations, 
said:  "If  silicon  was  a  gas  I  would  have"  been  a  major- 
general  by  this  time."     If  conditions  were  such  and  so, 
the  other  systems  might  give  better  results.     Existing 
conditions  have  been   well   met  by  some  one  of  these 
systems    and    it    seems    fruitless    to   discuss    a    matter 
whose  possibilities  are  not  fully  developed.    Ear  better 
it  is  to  admire  the  courage  and  the  persistence  of  those 
who  are  not  only  blazing  the  trail,  but  also  removing 
many  of  the  obstacles,  so  that  the  way  will  be  easy 
for  those  who  follow. 
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Canadian  electric  railways  constructed  33  miles  of 
track  during  1908,  as  compared  with  72  miles  during 
1907. 

Electrification  of  Italian  railways  is  to  be  started 
in  several  sections  by  the  Italian  railroad  commission 
under  an  appropriation  of  seven  million  dollars. 

Electrification  of  steam  railroads  was  discussed  by 
the  New  York  Railroad  Club  on  March  19.  Dr.  Wil- 
liam McClellan  outlined  the  development  of  electric 
railways  and  systems.  The  discussion  that  followed 
showed  the  superiority  of  electric  traction. 

The  electric  locomotives  of  the  Great  Northern 
Railroad  are  the  mosl  powerful  locomotives  in  exist- 
ence, each  utilizing  two  thousand  horse-power  three- 
phase  electric  current.  The  Westinghouse  Company 
is  designing  a  2.750  h.  p.  single-phase  locomotive. 

A  new  mantle  for  incandescent  gas  lighting  will 
soon  be  <>n  the  market.  It  is  claimed  that  these  man- 
tles will  burn  one  thousand  hours  without  appreciable 
loss  of  efficiency  and  are  strong  enough  mechanically 
to  submit  to  collapse  with  impunity  after  being  burned 

off. 

"Economy  coils"  are  small  transformers  that  lower 
a  high-voltage  current  so  that  low-voltage  tungsten 
lamps  may  be  used.  It  will  probably  be  but  a  short 
time  before  these  become  of  commercial  value,  as  the 
tungsten  filament  is  not  so  fragile  if  made  for  low 
voltage. 

A  water  supply  for  Manila  lias  been  obtained  from 
the  Mariquina  River,  twenty  miles  north-east  of  the 
town.  The  watershed  covers  [40  square  miles  and  the 
installation  includes  io>_.  miles  of  42  inch  steel  pipe 
and  4A  miles  of  concrete  tunnel.  A  reservoir  capable 
of  holding  fifty  million  gallons  has  been  built  and  the 
plant  has  a  capacity  of  twenty-two  million,  five  hun- 
dred thousand  gallons  daily. 

The-  transformer  as  a  funnel  is  learnedly  explained 
in.  a  recent  issue  of  the  "Saturday  Evening  Post." 
"The  electricity  is  furnished  by  the  generator  in  vary- 
ing quantities — sometimes  more,  sometimes  less.  But 
the  transformer  acts  like  a  funnel,  the  current  coming 
out  of  it  always  in  a  stream  of  a  certain  size.  This,  of 
course,  is  a  matter  of  utmost  importance,  inasmuch  as 
the  electric  'fluid'  could  not  be  utilized  satisfactorily  for 
lighting,  for  running  machinery,  or  for  any  other  pur- 
pose, if  the  quantity  of  it  delivered  were  constantly 
varying." 

Mercury  makes  meters  run  slow  according  to  ex- 
periments made  by  Ilerr  J.  Busch  as  described  in  the 
Electro  technische  Zeitschrift.  A  motor  meter  which 
had  been  running  satisfactorily  on  a  no-volt  circuit, 
ro  amperes  normal  load  was  5  per  cent,  15.3  per  cent 
and  21.6  per  cent  slow  at  full  load,  half  load  and  tenth 
load  respectively,  four  days  after  a  small  piece  of  amal- 
gated  brass  had  been  placed  in  it.  This  error  increased 
with  time  and  is  due  to  a  deposit  of  mercury  in  the 
commutator.  The  experiments  show  the  bad  effects 
of  mercury  near  such  meters. 


PERSONALS. 

S.  K.  Colby,  treasurer  of  Pierson,  Roeding  &  Company  of 
San   Francisco   is  in   Portland. 

A.  D.  Skinner,  sales  engineer  for  the  Skinner  Engine  Com- 
pany of  Erie,  Pa.,  is  in   San  Francisco. 

John  D.  Sutton,  electrical  contractor  of  San  Francisco, 
accompanied  by  Mrs.  Sutton,  sailed  for  Vancouver  this  week 
to  look  after  some  contracts  he  has  there. 

A.  B.  Vandercook  of  the  San  Francisco  office  of  the  Tele- 
phone-Electric Equipment  Company  has  returned  from  a  very 
successful  two  weeks'  business  trip  to  Los  Angeles. 

J.  H.  Klinck,  representing  the  industrial  and  power  depart- 
ment of  the  Westinghouse  Electric  &  Manufacturing  Company, 
has  returned  to  San  Francisco  from  Seattle  on  his  way  to 
Pittsburg. 

Albert  Schuler,  formerly  connected  with  the  Chicago  office 
of  the  Stromberg-Carlson  Telephone  Manufacturing  Company" 
as  telephone  engineer,  has  taken  charge  of  the  telephone 
department  of  the  Telephone-Electric  Equipment  Company, 
who  represent  the  Stromberg-Carlson  Company  on  the  Pacific 
Coast. 


NEWS    OF    THE    STEAM     ENGINEERS 

San  Francisco  No.  1.  N.  A.  S.  E.,  will  hold  a  called  meet- 
ing next  Thursday  evening,  April  1st,  to  take  action  looking 
to  their  affiliation  with  the  California  State  Association, 
N.  A.  S.  E. 

The  meeting  of  April  8th  will  be  entertained  by  a  lecture 
on  air  lift   pumps,  by  Mr.  Sam  Skelly  of  Alameda. 

A.  T.  PERRY,  Secretary. 


HOW    TO    LIGHT    RAILWAY    CARS. 

A  comparision  of  the  different  ways  of  lighting  railway 
trains  by  electricity,  showing  the  advantages  and  defects 
of  each  method,  has  just  been  published  in  a  bulletin  entitled 
Investigation  of  Methods  of  Railway  Train  Lighting,"  in  the 
engineering  series  of  the  University  of  Wisconsin.  The 
author,  Edward  Wray,  received  his  degree  of  electrical  en- 
gineer at   the  university  in  1906. 

After  tracing  the  advance  of  lighting  methods  in  railway 
cars  from  the  single  candle  used  in  English  coaches  in  1S25. 
through  early  experiments  with  oil  lamps  and  adapations  of 
all  the  various  methods  used  in  lighting  streets  and  houses, 
Mr.  Wray  describes  the  storage  battery  equipments,  steam 
driven  generators  in  baggage  cars,  and  axle  generating  equip- 
ment in  individual  cars. 

"It  is  impossible  to  make  a  sweeping  claim  of  superiority 
for  any  one  type  of  equipment."  says  the  author.  "Each  is 
more  or  less  applicable  to  certain  kinds  of  service.  The  suc- 
cess of  any  of  the  types  of  lighting  equipment  lies  largely  in 
the  hands  of  the  railway  operating  department.  The  simplest 
of  all  the  electrical  equipments  is  undoubtedly  the  straight 
storage  equipment."  Storage  batteries,  however,  must  be 
charged  each  day,  the  bulletin  points  out.  requiring  expensive 
charging  stations  at  terminals,  and  making  this  mode  of  light- 
ing impractical  for  long  overland  runs.  For  short  runs  with 
heavy  traffic  and  a  large  number  of  cars,  the  storage  battel) 
is  most  economically  operated. 

Steam-driven  generators  are  also  comparatively  simple, 
but  require  an  attendant,  and  demand  that  the  train  be  a  unit, 
not  allowing  any  car  to  be  introduced  which  has  not  that 
system  of  wiring.  Thus  they  are  most  applicable  to  trunk 
line  trains  with  a  definite  run,  especially  overland  trains. 

For  a  large  number  of  cars  the  only  suitable  method  of 
lighting  by  electricity  is  that  in  which  tin1  power  is  generated 
by  the  axle  of  the  car,  says  the  author.  Though  the  machinery 
is  complicated,  and  gets  out  of  order  easily,  necessitating  con- 
stant attention,  it  is  one  which  makes  each  car  an  independent 
unit,  so  that  it  may  be  used  either  in  block  trains  or  on  mis- 
cellaneous runs. 
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915,375.  Insulating  third-rail  support.  Daniel  M.  Pfautz 
and  John  L.  Luckenbach,  Philadelphia,  Pa.,  assignors  to  The 
American  Suspension  Railway  Company,  Philadelphia,  Pa.  In 
a  third-rail  support,  a  depending  third-rail;  opposed  hanger- 
plates  each  having  a  portion  contacting  with  the  web  of  the 


tail  and  bolted  thereto,  a  portion  outwardlj  bent  contacting 
with  the  base  of  the  tail,  and  an  upwardly  projecting  portion; 
an  insulating  block  with  which  said  upwardly  projecting  per 
tion  engages  and  to  which  it  is  bolted;  and  means  tor  snp 
porting  the  insulating  block   from  the  elevated  structure 


915,277.  Water-wheel  nozzle.  George  K.  IV  Wein,  .Mil 
waukee,  Vis.,  assignor  to  Allis-Chalmers  Company,  Milwaukee, 
Wis.  A  curved  passage,  pivoted  nozzle  having  the  center  line 
of  its  discharge  ami  the  center  line  of  its  inlet  coincident  and 


915,189.  Safety  system  for  electric  railways.  Charles  .). 
Kintner,  New  York,  X.  V.  In  a  railway  system  a.  continuous 
third  rail  or  contacting  conductor  connected  to  a  source  of 
electrical  energy;  a  switching  device  carried  by  each  car  or 
train  for  automatically  disconnecting  the  motor  thereof  from 
the  source  of  power  which  drives  it;  in  combination  with 
emaphore  tune;  located  tit  intervals  beside  the  track  for 
automatically  actuating  said  switching  devices;  together  with 
electromotive    devices    for    operating    said    semaphore    arms. 


stiid  electromotive  devices  being  included  in  circuit  with 
sectional  third  rails  or  conductors  parallel  with  the  track  and 
each  car  or  train  provided  with  means  for  cross  connecting 
said  sectional  conductors  successively  to  the  continuous  third 
rail  or  contacting  conductor,  the  arrangement  being  such 
that  when  a  car  or  train  is  passing  over  a  given  section  of  the 
road  tiny  car  or  train  immediate!}  following  the  same  will 
b,  automatically  stopped,  should  it  approach  loo  closely  to  the 
first-named  car  or  train. 


915,249.  Apparatus  for  welding  by  electricity.  Charles 
E.  Thompson,  Cleveland,  Ohio,  assignor,  by  mesne  assign- 
ing •tits,  to  The  Electric  Welding  Products  Company,  Cleveland, 
Ohio.  In  apparatus  of  the  class  described,  an  electrode  com- 
prising a  base  plate  forming  one  terminal  of  the  heating 
electric   circuit,   a    block    fixedly   mounted   upon   said   plate,   a 


said  coincident  center  lines  intersecting  the  axis  of  the  pivot 
bearing,  and  means  tor  throttling  extending  outside  of  the 
nozzle  and  having  the  outside  portion  located  adjacent  the 
concave  side  of  the  curved  portion  of  the  nozzle. 


915,214.  Nozzle.  Arnold  Pfau,  Milwaukee.  Wis.,  assignor 
to  Allis-Chalmers  Company,  .Milwaukee.  Wis.  The  combina- 
tion with  a  curved-passage  nozzle  having  an  aperature,  of  a 
needle  extended  through  the  curved  walls  of  said  nozzle  and 
having  the  outer   portion   located   adjacent    the   concave   side 


e  curved  portion  of  i  be  nozzle  ami  directly  accessible  from 
without  the  nozzle  walls  and  adapted  to  control  the  thorough- 
fare through  said  aperature.  the  space  between  the  portion  of 
the  needle  within  the  nozzle  and  the  opposite  walls  of  the 
nozzle  being  symmetrically  enveloped  about  said  needle 
portion. 


second  block  mounted  upon  said  plate  so  as  to  be  moveable 
in  a  direction  transverse  with  respect  to  the  direction  of  move- 
ment of  the  latter,  and  clamping  dies  removably  secured  upon 
the  contiguous  faces  of  the  respective  blocks,  said  dies  being 
formed  to  substantial^  encompass  one  of  the  parts  to  be 
joined,  and  both  said  blocks  having  approximately  equally 
direct  electrical  connection  with  said  last  named  electroav., 
whereby  a  uniform  distribution  of  current  is  had  in  such  part, 
substantially  as  described. 
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PACIFIC   ELECTRIC  &   MANUFACTURING  COMPANY. 

The  Pacific  Electric  &  Manufacturing  Company,  which  has 
been  engaged  in  the  manufacture  of  oil  switches,  circuit 
breakers  and  pole-top  line  switches  for  handling  power  lines 
at  high  voltages,  have  recently  moved  their  factory  from 
Napa  to  a  new  building  at  80  Tehama  street,  San  Francisco. 
With  this  move  they  have  greatly  increased  their  facilities  for 
turning  out  switches  and  developing  the  new  models  for  the 
higher  voltages  now  coming  into  use  and  for  working  up  the 
various  control  systems  demanded  by  modern  practice. 

They  have  recently  developed  an  excellent  little  33,000 
volt  switch,  which  is  a  modification  of  their  well-known  60,000 


control  levers,  everything  but  the  control-wire  lead-outs  being 
encased  in  this  box. 

The  pole  top  switch  also  shown  on  this  page  is  the  well- 
known  type  developed  for  Pacific  Coast  use,  and  is  now 
installed  on  many  of  the  large  transmission  systems  in  the 
West.  It  is  of  simple  construction  and  so  arranged  that  all 
the  contacts  can  be  opened  simultaneously  from  the  ground; 
the  details  have  been  worked  out  in  such  a  way  that  the 
switch  will  not  stick  or  bind  even  after  long  exposure  to  the 
weather.  This  company  has  now  been  engaged  for  over  two 
years  in  switch  construction  and  has  met  with  considerable 
success  in  this  special  field. 


33,000  Volt  Switch. 

and  80,000  volt  type,  a  cut  of  which  is  shown  below.  The 
features  -that  will  appeal  to  the  engineer  in  this  switch  are 
that  the  tank  is  of  cast  iron  in  one  piece,  obviating  the  possi- 
bilities of  leaking  or  dripping,  which  are  always  present  with 
wood,  fibre  or  sheet-metal  tanks.  There  are  no  wood  parts  in 
the  oil,  and  the  current  is  carried  by  a  one-piece,  cast  brass, 
moving  contact,  doing  away  with  the  necessity  of  any  links, 
hinges  or  complicated  motions;  the  contact  clips  are  rigidly 
alligned  and  all  the  contact  parts  are  readily  and  quickly 
removable,  and  the  parts,  made  to  standard  forms,  can  be 
replaced  by  loosening  a  readily  accessible  nut.  All  parts  of 
the  switch  are  suspended  from  and  firmly  held  in  the  cast- 
iron  tank  cover  and  can  be  lifted  clear  of  the  oil  without 
emptying  the  switch  or  lifting  any  submerged  frame  or  sup- 
ports. The  control  is  so  arranged  that  the  switch  cannot 
be  left  partly  closed,  and  all  switches  of  this  type  can  be 
fitted  with  an  automatic  trip  at  any  time  after  the  switch  is  in 
place.  The  porcelain  is  not  under  tensile  strain,  is  ample 
in  cross  section,  has  large  oreepage  surface  and  is  held  in  long, 
cemented  bearing  surfaces,  eliminating  the  possibility  of 
electrical  or  mechanical   trouble. 

The  switch  can  be  furnished  with  ground  insulators  if 
required  and  with  a  remote  electrical  control.  The  contact 
buttons  for  the  control  are  enclosed  in  a  cast-brass  case, 
which  is  fastened  to  the  front  of  the  board  so  that  it  is  not 
necessary  to  drill  the  marble  of  a  switch-board  for  lamps  or 


Pole  Top  Switch. 

NOTABLE   ADDITION    TO    HEALD'S   COLLEGE. 

Thomas  J.  Kirk.  ex-Superintendent  of  Public  Instruction 
of  California,  is  now  vice-president  of  Heald's  Business  Col- 
lege, of  San  Francisco,  with  blanches  in  a  number  of  Califor- 
nia's towns.  Besides  the  regular  business  college,  instruction 
is  also  given  in  mining,  electrical,  mechanical,  civil,  steam, 
gas  and  automobile  engineering. 


TRADE  CATALOGUES. 
The  Pelton  Water  Wheel  Company,  of  San  Francisco 
and  New  York,  have  issued  the  eleventh  edition  of  their 
catalogue  on  the  Pelton  Water  Wheel.  This  is  the  most  artis- 
tic and  comprehensive  catalogue  yet  issued  on  this  subject. 
The  numerous  illustrations,  whether  of  scenes,  apparatus, 
methods  or  installation,  are  of  the  highest  class,  as  are  also 
the  typography,  press  work  and  binding.  The  116  pages  of 
this  catalogue  contain  more  of  interest  and  value  than  is 
found  in  the  usual  text  book  on  hydraulics.  In  addition  I 
impulse  wheel,  lor  the  first  time  is  illustrated  and  described 
lie  I'elton-Francis  turbine,  as  well  as  governors,  ^ate  valves, 
pipe  and  all  accessories  appertaining  to  water  power  installa- 
tions. 


TRADE     NOTE. 

The  electrical  trade  generally,  will  be  interested  in  knowing 
that  the  cross-arm  business  of  the  Walworth  &  Neville  Manu- 
facturing Companj-,  pioneers  in  the  cross-arm  business,  was, 
under  date  of  March  1st,  transferred  to  a  new  corporation,  the 
American  Cross-Arm  Company,  who  have  taken  over  the  entire 
business  of  the  old  company  anil  will  continue  in  the  old  offices 
of  that  company  in  the  Heyworth  Building,  Chicago  Mr  W,  M, 
Carpenter.  President,  and  Mr,  A,  F.  Crosby,  sales  manager, 
continue  in  charge  of  the  business 
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NEWS  NOTES 


VS^ 


TRANSPORTATION. 
I.os  ANGELES,  CAL. — Bids  will  be  received  till  April  26th 
for  the  sale  of  a  streei  railway  franchise  on  certain  streets  in 
this  citj 

MODESTO,  CAL.— The  San  Joaquin  Valley  Electric  Hall- 
read  Company  has  purchased  a  franchise  on  Ninth  street  in 

tihs  city. 

SAX   MATEO,  '  AL,    E.   M.   Warn  has  applied   to  the  City 

Trustees    for    a    franchise    to    construct    an    electric    line    i 

this   city   to   the   beach. 

LOS  ANGELES,  CAL— The  Los  Angeles  Railwaj  Company 
has  been  granted  a  21-year  franchise  to  operate  an  electric 
line  on  certain  rights-of-way  in  this  city. 

ASTORIA,  ORE. — Council  has  passed  an  ordinance  grant- 
ing a  30-year  franchise  to  the  Oregon  Coast  Railway  for  the 
construction  of  an  electric  railway  ever  certain  streets. 

VALLEJO,  CAL. — City  has  received  an  application  from 
Randall.  Wrighl  &-  Trowbridge  of  Oakland  for  a  franchise  for 
an  electric  road  to  White  Sulphur  Springs  and  Benicia. 

PORTLAND,  ORE.— The  Portland  Railway.  Lighf  &  Power 
Company  has  petitioned  for  a  30-year  franchise  to  extend  its 
lines  through  Fairview  to  connect  with  the  O.  R.  &  X.  steam 
line. 

NORTH    BEND,    ORE.— The   Coos    Baj     Electric   Company 

has  petitioned  for  a  30-year  franchise  to  construct  an  electric 
line  from  Marshfield  to  North  Bend. — S.  H.  Hell.  Representa- 
tive. 

BOZEMAX.  MONT.— The  contract  for  the  construct  ion  ol  a 
20-mile  electric  railwaj  between  Bozeman  and  Salesville  has 
been  awarded  to  Westinghouse-Church-Kerr  Company  of  New 

York. 

ANACONDA,  MONT.— The  construction  of  an  electric  rail 
way  from  Anaconda  to  Hamilton  is  under  consideration.  The 
road  will  be  about  cm  miles  long.  A.  M.  Walker.  Anaconda,  is 
reported  to  be  interested. 

OAKLAND,  CAL.— The  San  Francisco.  Oakland  &  San 
Jose  Railway  Company  has  been  granted  a  franchise  to  con- 
struct standard-guage  lines  on  certain  thoroughfares  in  this 
city.  Beginning  ^pril  11  a  new  service  over  the  Fifty-fifth 
street  line  is  to  begin. 

PLUM,  WASH. — Seattle  Capitalists  have  organized  a  com- 
pany for  the  purpose  of  building  an  electric  line  from  Plum. 
Wash.,  on  the  Columbia  river,  to  Coulee  City;  distance  50 
miles.  A  power  sight  at  Monoghan  Rapids,  about  12  miles 
from  Plum,  will  be  developed. 

VALLEJO.  CAL.— Manager  Mclntyre  and  Attorney  John 
T.  York  of  the  Napa  Valley  electric  road  have  conferred  with 
the  Board  of  City  Trustees  in  refer,  nee  to  the  new  franchise 
sought  by  the  company  to  build  a  loop  line  through  the  eastern 
section  of  the  city  and  also  to  secure  permission  to  cut  the 
grade  of  Sonoma  street 

TACOMA,  WASH— The  Thunder  Creek  Transportation  & 
Smelting  Companj  has  been  incorporated  by  A.  M.  Richards, 
\Y.  W.  Shenk,  F.  S.  Blattner  of  Tacoma.  Chas.  E.  Phoenix  of 
Bellingham,  and  George  Senior  of  Seattle  with  a  capitalization 
of  $3,1 build  an  electric  or  steam  railway  and  a  tele- 
phone and  telegraph  line  along  Thunder  creek  in  Whatcom 
and  Skagit  counties. 

FRESXO.  CAL.— Engineering  work  has  been  started  for 
tlie     proposed     Fresno-Hanford     interurban     line,     and     it     is 


expected  thai  active  construction  work  will  be  started  by  April 
I  All  construction  work  will  he  done  from  Fresno  end  of 
the  line.  !•'.  S.  Granger,  Hughes  Block,  Fresno,  is  promoter 
el  the  line.  The  road  is  financed  by  the  Cleveland  Construc- 
tion Company,  W.  E.  Davis,  President,  Cleveland,  O. 

FRESNO,  CAL— Bonds  amounting  to  $1,000,000  lot  the 
proposed  Fresno-Hanford  interurban  Railroad  will  lie  pur- 
chased   i>\    tlu-   Cleveland    Construction    Company.       Grading 

on    the    new    road    begins   on    April    1st,        Vice    President    anil 

Chief  Engineer  \\".  10.  Davis  of  the  Eastern  company  is 
expected  to  arrive  about  April   1st.      lb'  will  supervise  all  of 

the   work   of  construction. 

OAKLAND,  CAL.  lite  Februarj  statement  of  the  San 
Francisco,  Oakland  &  San  Jose  Railway  Company  compares 
with  February,  1908,  as  follows: 

1909.  L908. 

cross  earnings   $t;s,590  51    $GS,407  38 

Operal  tig  expenses  33,151  45      ;;5,4»:3  95 

Net   earnings    $35,439  06     $32,943  43 

Fixed   charges    23,142  06       20,851   90 

Surplus     $12,297  00     $12,09153 

<  i  \KLAXD.  C  \L.— 'I 'he  February  statement  of  the  Oakland 
Traction  Company  compares  with  February,  1908,  as  follows: 

1909.  1908. 

Cross    earnings    $205,100   51      $210,59113 

Operating  expenses   102,258  16      110,303  22 

Net  earnings    $102,842  35     $100,287  91 

Fixed  charges   45,367  32        45.830  74 

Surplus     $57.17.-,  03     $  54.457   17 

The  decrease  in  gross  earnings  in  February  was  $5,400, 
compared  with  a  decrease  of  $10,500  in  January.     The  surplus 

increased     $3,1 ,    as     compared     with     a    small    decrease    in 

January. 


FINANCE. 
BAKERSFIELD,   CAL— The   Springfield  Oil  Company  has 
levied  an  assessment  of  2  cents  per  share  on  the  capital  stock 
of  the  company. 

BAKERSFIELD,  CAL— The  Loveland  Oil  Company  has 
levied  an  assessment  of  7  cents  per  share  on  the  capital  stock 
of  the  company. 

VISALIA,  CAL.— The  Wutchumne  Water  Company  has 
levied  assessment  No.  130  of  $10  per  share  on  the  capita!  stock 
of  the  company. 

SAX  FRANCISCO,  CAL.— The  Union  Oil  Company  has 
levied  assessment  No.  1  of  10  cents  per  share  on  the  capital 
stock  of  the  company. 

BAKERSFIELD,  CAL.— The  Bakersfield  Fuel  &  Oil  Com- 
pany has  levied  an  assessment  of  $100  per  share  on  the 
capital  stock  of  the  company. 

TACOMA,  WASH.— Bids  will  be  received  April  5  for  $300,- 
000  electric  light  and  power  system  bonds — John  F.  Meads, 
Comptroller;  Ray  Freeland,  Treasurer:  J.  W.  Linck.  Mayor. 

SAX  LUIS  OIIISPO.  CAL.— An  election  for  the  issuance  of 
bonds  amounting  to  $180,000  for  municipal  improvements  has 
I"  en  called.  The  city  contemplates  expending  $80,000  for 
improving  the  water  system;  $60,000  for  extending  the  sewer 
system,  and   $40,000   for  other  improvements. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for   appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 
Benjamin   Electric   Mfg.  Co. 
Bryant  Electric  Co. 
Dale  Co. 

General   Electric  Co. 
Hubbell,  Harvey. 
Perkins  Elec.  Switch   Mfg.  Co. 

ALARMS 

BURGLAR   ALARMS 
Edwards  &   Co. 
Electric   Goods   Mfg.  Co. 
Partrlck, Carter  &  Wllklns  Co. 
Stanley   &    Patterson,    Inc. 
Western   Electric  Co. 

FIRE   ALARMS 
Edwards  &   Co. 
Partrlck,     Carter     &     Wilkins 

Co. 
Western    Electric   Co. 

WATER   ALARMS 
Partrlck, Carter  &  Wilkins  Co. 

ANCHORS 

Johns-Manville    Co.,     H.     W., 

"J.   W." 
Klerulff,     B.     F.     Jr.     &     Co., 

"Hubbard." 
Klein  *    Sons.   Mathlas. 

ANNUNCIATORS 

Edwards  &   Co. 

Elec.  Goods  Mfg.  Co.,  "Ross," 

"Rivol,"    "Perfect,"    "Nox- 

all." 
Partrlck,     Carter    &     Wilkins 

Co.,   "King." 
Standard   Elec.  Wks,   "C.&S." 
Stanley   &   Patterson,    Inc. 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 
Klerulff  B.   F.,  Jr.  &   Co. 
California    Pole   &    Piling    Co. 
Walworth  &   Neville   Mfg.   Co. 
Western    Electric   Co.,    ^Wal- 
worth &  Neville." 

MAST    ARMS 
Elec.  Appliance  Co.,  "Cutter" 
ft.   Wayne   Electric  Works. 
Klerulff,     B.     F.,    Jr.     <&.     Co., 

"Cutter." 
Western   Elec.  Co.,  "Fletcher" 

TELEPHONE   TRANS- 
MITTER   ARMS 


"Baco." 
&    Co., 


Dean   Electric  Co. 
Elec.   Appliance   Co., 
Klerulff,     B.     F.,    Jr. 

"Sterling." 
Sterling    Elec.    Co. 
Western    Elec.   Co 

ASBESTOS 

Johnt-Manvllle   Co.,    H.    w. 


JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

S    P.,   Ort 

LOOK   FOR   THE  ROEBLING   SEAL  ON   EVERY  BUNDLE 

PORFUMD,  91  first  Strccl 
SEATTLE,  900  First  Ave.  South 


SAN  FRANCISCO,  624  Folsom  Street 
LOS  ANGELES,  Market  and  Alameda  St 


ASK   YOUR    DEALER    FOR 


"WALWORTH  &  NEVILLE"  CROSS  ARMS 


We  are  the  Oldest  and  Largest  .Manufacturers  of  Cross  Arms 
in  the  World. 


Washington  Mills   Devoted   to    Fir    Cross    Arm    Manufacture 
Carry  Large  Stocks 

WALWORTH   &.    NEVILLE    MFG.  CO. 

HEYWORTH    BUILDING  CHICAGO,    ILL. 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN  FRANCISCO 


MATERIAL  FOR 

Pole  Line  Construction 

Foundry,  Machine  and  Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY    2191 


ARROW  -E-  SWITCHES 


ARROW    E    ROTARY    FLUSH    SWITCH 

DUST  PROOF  CAP 


It  is  the  only  standard 
rotary  flush  switch  that 
will  fit  all  wall  boxes  on 
the  market. 


Notice   Fibre  Cap 

Long,  heavy  binding-screw  with  large  head. 

Small  porcelain  cup.  Ample  room  for  wiring  in 
wall  box. 

Binding-post  one  piece,  strong  and  substantial; 
screw-holes  heavily  re-inforced. 

THE  ARROW  ELECTRIC  COMPANY 

Hartford,  Conn. 


TYPE  "C"  PELTON   WATER    MOTORS 

Furnish  Economical  Power  Dtive  for  Blowers.  Pumps  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 


SAN   FRANCISCO 


NEW  YORK  CITY 


"The    Paint  That   Won't  Come   Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 

<s 


Because    it    is    the    Best 
It  is  the  Cheapest 

RUBEROID  ROOFING 

BONESTELL  &  CO.,  Agents 


118  first  Street, 


San  Francisco 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


M 


odem  transformer  engineer- 
ing coupled  with  Higa 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 
Pacific  Coast  Agents 

Western  Electric  Company 

Los  Angeles  San  Francisco  Seattle 
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INDEX  TO  ADVERTISEMENTS 


A 

American  Circular  Loom  Co.      I  I 
Boston.    4  5    Milk. 
San   Francisco,  770  Fol- 
som. 
Seattle,    Lowraan    Bldg. 

American  Electrical  Works 

Phillipsdale.  R.  I. 

San       Francisco,       6  12 

Howard. 

Los    Angeles,     Security 

Bldg. 

Seattle,  Alaska  Bldg. 

Portland,  Couch  Bldg. 

American  Transformer  Co 7 

Newark,  N.  J. 

Arrow  Electric  Co 7 

Hartford,  Conn. 

Aylsworth  Agencies  Co 

San  Francisco.  165  Sec- 
ond St. 

B 

Belden  Manufacturing  Co 3 

Chicago.     1  y 4.  Michigan 
St. 

Benicia  Iron  Works 7 

San    Francisco,    Monad- 
nock  Bldg: 

Benjamin  Elec.  Mfg.  Co. 
Chicago,  40  W.  Jackson 
Bvd. 

San  Francisco,   151  New 
Montgomery. 

Blake  Signal  and  Mfg.  Co 16 

Boston,   246  Summer. 

Bonestell  &  Co '__   7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co.,  10 
Utica,  N.   Y 

San  Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The I 

New    York,    TT.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San    Francisco,    44    Sec- 
ond St. 

Bryan-Marsh  Co 3 

Oakland.  Cal.,   12th  and 

i 'lay. 

Bryant  Electric  Co. 18 

Bridgeport,   Conn. 
San  Francisco,  609  Mis- 
sion. 


Cal.  Inc.  Lamp  Co 2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.   16 
San    Francisco,    800-804 
Fife   Building. 


11 


Chase  Shawmut  Co. 

Newburyport,  Mass. 

San  Francisco,  770  Fol- 

som. 

s.  attle.    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co.  _ 
Chicago,  170  So.  Clin- 
ton St. 

Continental  Nat.GasAlcohol  Co.  4 
Wheeling,   W.   Va. 

Cutter  Company,  The 10 

Philadelphia,   Pa. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 


D 

Dale  Company,  The  .. 10 

New   York.  352  W.   13th. 

San    Francisco,  770  F.il- 

som. 

Seattle,    Lowman    Bldg. 

Dean  Electric  Co 

Elyria,    Ohio. 

San  Francisco,  606  Mis 

sion. 

Dearborn  Drug  &  Chem.  Wks.  I  2 
Chicago,   Postal  Bldg. 
San    Francisco, 
Front. 
Los  Angeles,   355  E.    2d. 

Dietert-Swenson  Co.  5 

Duncan  Elec.  Mfg.  Co.  7 

Lafayette,   Indiana. 
San    Francisco,    61    Sec- 
ond. 

Dunham,  Carrigan&  Hayden  14-15 

San  1  : 

D.  &  W.  Fuse  Co.  _  .   5 

Providence.  R.  T. 

E 

Edwards  &  Co.,  3 

New  York.  140th  and 
Exterior   E 

Electric  Appliance  Co.  I 

San  Francisco,  730  Mis- 
sion. 

Ele/itric  Goods  Mfg.  Co.. 
Boston,   Mass. 
San  Francisco,   165  Sec- 
ond St. 

Electric  Storage  Battery  Co.    . . 
Philadelphia. 
San    Francisco,   Crocker 
Bldg. 

F 

Fort  Wayne  Elec.  Works 24 

Fort  Wayne,  Ind. 
San  Francisco.  604  Mis- 
sion. 

G 

General  Electric    Co 22 

Schenectady,  N.  Y. 

San      Francisco,      Union 

Trust  Bldg. 

Los    Angeles,    Delta 

Bldg. 

Seattle.   Colman    Bldg. 

Portland.     W  o  r  c  e  ster 

Bldg. 

H 

Habirshaw  Wire  Co 

New  York,  255  Broad- 
way. 

Heald's  School  of  Eng'ing 2 

San  Francisco,  425  Mc- 
Allister. 

Henshaw,  Bulkley  &  Co 4 

San  Francisco,  219  Spear. 
Oakland.  5th  &  Franl-lin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holophane  Company,  The 

New  Y'ork,  227  Fulton. 
San  Francisco,  151  New 
Montgomery. 

Hubbell,  Harvey,   Inc 16 

Bridgeport,  Conn. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Hunt,  Mirk  &  Co 6 

San  Francisco,  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    1 
Jonesboro.  Indiana. 


J 

Johns-Manville  Co.,   H.   W.__    5 
New  York,  loo  William. 
San    Francisco.  159  New 
Me-ntgomei  v. 
Los  Angeles,  203  E.  5th. 
Si    ittl...   576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chicago. 

San   Francisco.  SS  First. 

Kierulfr,  B.  F.  Jr.  &  Co.    _      .    9 
1         Vngclcs    120  S.   Los  An- 

San   Francisco,   133  New 
Montgomi  i 

106    i'  e  n  t  r  a  1 

Bldg. 

Klein,  Mathias   &  Sons    ..  2 

Chicago,     95     W.     V  a  n 
Buren 

L 

Locke   Insulator   Mfg.  Co. 
Victor,  N.   Y. 
San    Francisco,    Monad- 
nock  Bldg. 

I. os   Angeles,   Pacific 
Electrical   Bldg. 
Seattle.   Colman  Bldg. 

M 

Marshall  Electric  Company  14-15 

Moore.  C.  C.  &  Co.,  Inc 3 

San  Francisco,  99  First. 

Los    Angeles,    Trust 

Bldg. 

Seattle,    Mutual    Life 

Bldg. 

Portland,    Wells    Fargo 

Bldg. 

N 

New  York  Insl'td  Wire  Co.    .10 
New   Y'ork.   114   Liberty. 
San  Francisco,    770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

o 

Ohio  Brass  Co. 4 

Mansfield,   Ohio. 

San    Francisco,    Monad- 
nock    Bldg. 

Los  Angeles,  Pac.  Elec. 
trie    l'.ldg. 
Seattle,    Colman    Bldg. 

Okonite  Co I 

New    York,    253    Broad- 
way. 

P 

Pacific  Elec.   Heating  Co 19 

i  intario,  Cal. 

Pacific  Meter  Co.  _.       I 

San  Francisco,  301  Santa 
Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San  Francisco.  Shreve 
Bldg. 

PaisteCo.,  H.  T. 9 

Philapelphia,   Pa. 

ParaffinePaint  Co. 3 

San    Fran  Cisco,    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co.  9 
Philadelphia,     22d     and 
Wood. 


Pass  &  Seymour,  Inc. 

Solvay,  N.   Y. 
Pelton  Water  Wheel  Co..The     7 

San        Francisco,       1095 

Monadnock    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.The 
Bridgeport,   Conn. 
Sa  ii    Fra  ncisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket,  R.  I. 

Pierson.  Roeding  St  Co. .  4 

San    Francisco,    Monad- 
nock Bldg. 

I. os  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle,  Colman  Bldg. 

R 

Reisinger,   Hugo  16 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co 4 

S  o  u  t  Ii       Framingham, 

Mass. 

San    Francisco,    60    Na- 

tonia. 

Roebling's,  John  A.  Sons  Co..    7 
San   Francisco,  624  Fol- 

s 

Los   Angeles,   Market  & 

Alameda. 

Portland,  91  First. 
Seattle.   900   1st  Av.   So. 

S 

Safety  InsTt'd  Wire&CableCo.  3 
Bayonne.  N.  J. 
San  Francisco,  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks  1 6 

imento,  Cal.,  211  J. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D. 24 

Boston,  131  State. 

Simplex  Elect'l  Co.,  The 2 

Boston.  110  State. 

San       Francisco,       6  12 

Howard. 

Los     Angeles,    Security 

Bldg. 

Seattle,    Alaska  Bldg. 

Poi  tland.   Couch   Bldg. 

Simplex  Electric  Heating  Co — 
Cambridge.     Mass. 
San       Francisco,       6  12 
I  Iowa rd. 

Los     Angeles,    Security 
Bldg. 

Seattle.    Alaska    Bldg. 
Port  land,  Couch  Bldg. 

Southern  Engineer 19 

Atlanta.  Georgia. 
Southern  Pacific  Co. 24 

San   Francisco.   Flood 
Bldg. 

Sprague  Electric  Co. 23 

New  York  City,  527-531 

W.-st    34th    St. 

San      Francisco,      Atlas 

Bldg. 

Seattle,   Colman    Bldg. 

Standard  Elect'l  Works 2 

San  Francisco,  141  New 
Montgomery. 

Standard  Eng.  Co 4 

San    Francisco,    60    Na- 

toma  St. 
Standard  Und.  Cable  Co I 

San    Francisco,    Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bldg. 

Seattle   Office,   Lowman 

Bldg. 
Stanley  &   Patterson,  Inc II 

New    Y'ork.    23    Murray 

St. 

San  Francisco,  770  Fol- 

som. 

Seattle,   Lowman    Bldg. 

Star  Porcelain  Co 9 

Trenton,  N.   J. 


Sterling  Electric  Company 2 

San  Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company, 1 

San       Francisco,       118 
First. 

Sunbeam  Inc.  Lamp  Co 

Chicago,  259  S.  Clinton. 


Technical  Book  Shop 

San  Francisco,  604  Mis- 
sion. 


Teddy's  Laboratory  Co. 
Wheeling.   W.  Va. 


I 


Tel.  &  Elec.  Equip.  Co. 

San       Francisco,       6  12 

Howard, 

Los     Angeles,     Security 

Cl.lg 

Seattle,   Alaska  Bldg. 

Portland,  Couch  Bldg. 

Thomas  and  Sons  Co.,  R 

New   Yerk,    227    Fulton. 
East   Liverpool.   Ohio. 

Thorpe  &  Son,  J.  T 

San  Francisco,  r, 25  A  st. 

Tracy  Engineering  Co 

San  Francisco,  461  Mar- 
ket. 

Los    Angeles,    Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co 

Chicago,  74  West  Jack- 
son. 


Vulcan  Iron  Works 

San  Francisco,  604  Mis- 
sion. 

w 

Walworth  &  Neville  Mfg.  Co. 
Chicago,  Heyworth 
Bldg. 

Waters  &  Co.,  R.  J... 

San    Francisco.  7  17  Mar- 
ket   St. 

Watson,  Sidney j 

San    Francisco,   180  Jes- 
sie st. 

Welsbach  Company 2 

San   Francisco,   351   Mc- 
Allister. 

Western  Electric  Company 1 

San  Francisco,  680  Fol- 

som. 

507   16th  St..  Oakland. 

Los  Angeles.  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co... 
Pittsburg,  Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527  South 
Main. 

Seattle.    314    Central 
Bldg. 

Portland,   Couch    Bldg. 
Spokane,   424    1st   Av. 

Westinghouse  Machine  Co 

Pittsburg,   Pa. 
San  Francisco,  141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.--/ 
Waverly  Park.  N.  J. 
New  York.  74  Cortlandt. 
San   Francisco,   418   Eu- 
genia Av. 

Wilbur.  G.  A 

San    Francisco,    61    Sec- 
ond St. 
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BATTERIES 

DRY    BATTERIES 
Elec.    Appliance    Co.,    "1900. " 
Elec.   Goods   Mfg.   Co.,   "Sam- 
son Semi-Dry." 
Klerulff,     B.     F.,    Jr.    &     Co., 

"Columbia."    "King." 
Sterling     Elec.     Co.,     "Bear." 

"Sequoia." 
Standard      Electrical     Works. 

"Standard." 
Stanley     &     Patterson,     Inc., 

"Exeter."    "Matchless." 
Western    Electric    Co.,    "Blue 

Bell."   "Liberty." 
DRY  BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 

"Patterson." 

MEDICAL   BATTERIES 
Partrick, Carter  <t  Wllkins  Co. 
Stanley     &     Patterson,     Inc., 

"Electro-tonic,"    "Vetter." 

OPEN  AND  CLOSED  CIR- 
CUIT  WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

Partrick, Carter  &  Wilklns  Co. 

Stanley  &  Patterson,  Inc., 
"Gold    Medal."    "Faraday." 

Western    Electric   Co. 
STORAGE     BATTERIES 

Elec.   Storage    Battery   Co. 

Westghse  Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Fdwards  &.  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonla." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"    "Tyrolean." 

Partrick, Carter  &  Wllkins  Co. 

Stanley  &  Patterson,  Inc., 
"Faraday."  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  &   Co. 
Electric   Goods    Mfg.    Co. 
Partrick. Carter  &  Wllkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 

Elec.   Appliance   Co.,    "Eaco." 
Electric  Goods  Mfg.  Co. 
Klerulff,     B.     F.,    Jr.     <4     Co., 

"Sterling." 
Kellogg  Sw'b'd  &  Supply  Co. 
Standard  Elec.  Wks.,  ''C  &  S" 
Western   Electric  Co. 

BOILERS 

Henehaw-Bulkley   A    Co. 

Keystone  Boiler  Wks.,  "Par- 
ker." 

Moore  &  Co.,  Chas.  C,  "B.  & 
W." 

Tracy  Engineering  Company, 
Edge  Moor." 

BOOKS      ' 

Technical    Book   Shop. 

BOXES 

WALL   BOXES 
Benjamin   Elec.   Mfg.  Co. 
Bossert    Electric    Const.    Co., 

"Bossert." 
Chase-Shawmut  Co.,  "Knock- 
out." 
Chicago    Fuse    Wire    &     Mfg. 

Co.,   "Union." 
Cutter  Co.,   The,   "Munlt." 
Elec.  Appliance  Co.,  "T  &  B" 
General   Electric   Co. 
Palste,    H.    T.    Co. 
Pass  <S.  Seymour. 
Sprague    Electric    Co.,    "Uni- 
versal." 
Standard   Elecfl   Wks  ,   "M  & 

M.- 
Stanley    A     Patterson,     Inc., 
"Simplex." 

BRACKETS 

CEILING      BRACKET   AND 

DESK   FIXTURES 
Stanley     &     Patterson,     Inc., 

I     "Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,     Inc., 

"Imperial." 
Sterling      Elec.      Co.      "Equi- 
poise." 
Western   Electric  Co. 


Paistc  Fielding  Receptacles 


Catalog  No.  50724 


are  still  and  always  will  be  the 
proper  receptacles  for  wooden 
moulding.  Just  look  at  the  cut  to 
see  how  easily  they  are  wired. 
Now  they  also  fit  Pipe  Taplets, 
the  new  conduit  fittings,  and  are 
wired  on  these  in  exactly  the  same 
way  as  on  wooden  moulding. 
"Paistery"  tells  you  all  about  this. 
If  you  are  in  the  trade  you  should 
receive  it  monthly.      Do  you? 


H.   T.   PAISTE    CO.,  Philadelphia,  Pa. 


New  York 


Chicag 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION    GUARANTEED 

AGENTS    FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant  Auxiliaries 


461  Market  Street 

San  Francisco 


Central  Bldg. 

Los  Angeles 


Wanted  and  For  Sale 


Tht  rate  for  artvertisemt  it's  in  this  column  is  $1.00  pi  r  inst  rtion  for  15 
•words  or  less;  additional  word  '.  cen  i  each,  payable  in  advance.  Rt  n\  ;t- 
tance  and  copy  should  reat  A  this  office  not  later  than  Monday  noon  for  the 
next  succt ed, m;  ismt . 

Rt  plies  may  be  sent  in  cart  of  tht  Journal  of  Electricity  Power  and  Gjs 
60k   '/..-  ion  Street,  Sun  Francisco, 


\17  \  Mi;i) — Back  numbers  of  the  Journal  of  Clec- 
**  tricHy,  Power  and  Gas.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  thej 
have.  On  receipt  of  such  list  we  will  name  the  price 
we   are  willing  to  pay. 

Journal  of   Electricity,  Power  ami   Gas, 

601    Mission    Street,    San    Francisco. 

A  GENTS    WAITED    on    a    guaranteed    weekly    salary 

■"■  to  represent  our  two  publications.  "Southern  En- 
gineer" and  "Southern  Machinery"';  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB 
Sub.  Dept..  Atlanta,  Georgia. 

WANTED — Men  coming  in  direct  touch  with  Steam, 
Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  9u7  Atlas 
Bldg.,  San  Francisco,  Cat. 

SITUATION  WANTED — By  electrical  engineer  with 
15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor  , 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress  Box    101,  Journal   of  Electricity,  San   Francisco. 

MR,  MANUFACTURER:  I  am  young,  alive,  adver- 
tising manager,  large  electrical  manufacturing 
company,  Chicago.  Fifth  year.  What  I  am  aci  om 
plishing  is  my  proof  that  I  can  do  better.  Will  you 
give  me  a  chance?  Address,  Opportunity,  care  Journal 
of  Electricity.     Box   105. 


B.  r.  Kierulff,  Jr.  &  Co. 


PACIFIC   COAST  SALES   AGENTS    FOR  ■ 


STERLING    ELECTRIC    CO. 

LAFAYETTE.  IND. 

Manufacturers  of  Telephones,  Switchboards 
and  Protectors 


See  our  new  Central  Energy  Desk  Set. 
Best  and  cheapest  on  the  market. 
Write  for  catalogue  and  prices. 
Complete  stock  carried  in  Los  Angeles. 


Chicago  Insulated  Wire  &  Mfg.  Co. 

Factory:  Sycamore.  Illinois 


Weatherproof,     Magnet   and 
Annunciator  Wire 


Los  Angeles:    120  S.  Los  Angeles  St. 

Seattle:    Manny  Myers  Co.,  406  Central  Building 

San  Francisco:    133  New  Montgomery  St. 


When  in  Doubt 
use  u,e"Guarantee" 

SELF-SETTING 

ANNUNCIATOR 


Descriptive  Circulars  and  Price 
on  Application 


Partrick,  Carter  &  Wilkins  Co. 

Manufacturers  of  Electrical  House  Goods 
PHILADELPHIA 


Carried  in  stock  and  for  sale  by  all  leading 
supply  houses  on  the  Pacific  Coast. 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON.    N.    J. 
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"MUNIT"  Wall  Boxes       Dale  Wireless  Clusters 


For  Improved  C-S  Switches 

The  unit  idea,  which 
has  proven  such  a  suc- 
cess in  tin-  standardiza- 
tion of  switchboards, 
forms  the  basis  of  our 
system  <>f  steel  wall 
boxes. 

Ea<  h  box  is  complete 
in  itself,  there  being  four 
holes  in  the  back  of  eai  h 
biix,  two  holes  in  the  top 
and  two  holes  in  the  bot- 
tom. These  holes  are 
filled  with  heavy  steel 
buttons,  one  or  more  of 
whi(  li  may  readily  be  re- 
moved by  a  slight  blow 
of  the  hammer.  The 
demand  for  this  box  is 
constantly  increasing  for 

the  reason  that  it  is  the    best    and    cheapest    box  on 

the   market. 

The  Cutter   Company 

SAN  FRANCISCO 


770  Folsom  Street 


PHILADELPHIA 
PA. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried  in  San   Francisco. 


You   Can   Depend 

ou  every  foot  of  our  "Grimshaw"  and 
"  Raven  Core"  Wires.  We  put  quality 
and  experience  into  every  part  of  their 
manufacture.      Have  done  so  for  years. 


Write    us    direct,    if   your    supply 
house  does  not  carry  them  in  stock. 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 

SAN  FRANCISCO 

770   Folsom  Street 


NEW  YORK 
114  Liberty  Street 


SEATTLE, 
Lowman  Building 


Complete  Stock  Carried  in  San   Francisco. 


GAS,  ELECTRIC   and 
COMBINATION  FIXTURES 


Desk  Portables  -:-   Lighting  Novelties 


THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 


NEW  YORK  CITY 
9th  Ave.  and  13th  Street 


SEATTLE 
Lowman  Building 


Complete  Stock  Carried  in  San   Francisco. 


The 

Fiercest 

Competition 

causes  very  little 

uneasiness  to  the 

man  who  offers  first-class   conduit  work    at 

reasonable  prices  because  he  figures  on  the  usl- -'f 

Bossert  Drawn  Steel  Boxes 

when  he  estimates.  There  are  hundreds  of 
such  men  all  over  the  country,  who  are 
always  busy  with  profitable  work.  Get  in 
line!  See  for  yourself  how  we  make  one 
sharp  hammer  blow  do  the  work  of  drill,  file 
and   reamer,    and  how   any  live    contractor 

can  get  a  living 
out  of  his  busi- 
ness. The  sam- 
ple tells  the 
story.  Shall  we 
send  it ? 


Bossert  Electric  Construction  Co. 

SAN  FRANCISCO 

770   Folsom  St. 
Works  and  Offices:  SEATTLE 

UTICA.  N.  Y.  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


,    "Hab- 
&    Co., 


IRON    POLE    BRACKETS 
Benlcla    Iron   Works. 
Elec.  Appliance  Co.,  •"Cutter." 
Kierulff,     B.     F.r    Jr.     &     Co., 

"Cutter." 
Pierson,   Roeding   &   Co. 
Western    Elec.   Co,  "Fletcher" 

BUILDING  CONTRACTORS 

Watson,    Sidney 
Thorpe  &    Sons,   J.   T. 

BURNERS 

ELECTRICGAS  LIGHTING 
BURNERS 

Edwards  &  Co. 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Welsbach   Company. 

Western  Electric  Co..  "Ed- 
wards." 

CABLES 

SUBMARINE    AND    LEAD- 
COVERED 
American   Electrical  Works. 
Electric  Appliance  Co.,  "Par- 

anite." 
General    Electric   Co. 
Habirshaw    Wire    Co 

irsnaw." 
Kierulff,     B.     F.,     Jr. 

"National." 

National  Conduit  &  Cable  Co., 
"National." 

Okonite  Co.,   "Okonite." 

Roebllng's  Sons  Co.,  John  A., 
"Tolma." 

Safety  Ins.  Wire  &  Cable  Co. 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western    Electric  Co.,   "Haw- 
thorne." 
PAPER   INSULATION 

Belden    Manufacturing   Co. 

Nat'l.  Conduit  &  Cable  Co. 

Western    Electric   Co. 

TELEPHONE  CABLE 

Dean    Electric   Co. 

Kellogg  Sw'b'd  &  Supply  Co. 

Kellogg.    W.    E.   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      t*orp'n, 

"he,  "Siemens." 
Reislnger,     Hugo,     "Electra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter      Co.,     The,      "I-T-E," 

"Halite." 
Ft.   Wayne   Electric  Works. 
General    Electric   Co. 
Kierulff,     Jr.,    &    Co.,     B.     F. 

"Hartman." 
Western    Elec.    Co.,    "I-T-E," 

"Dalite." 
Westghse   Elec.  &   Mfg.   Co. 

CLAMPS 

GROUND   CLAMPS 
Belden    Manufacturing   Co. 
Bossert   Electric   Const.   Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
General    Electric   Co. 
Paiste    Co.,    H.    T.,    "Perma- 

Effect." 

CLEATS 

FIBRE   CLEATS 
Blake   Signal  &   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric  Co. 
Pass  &   Seymour 
Standard      Electrical     Works, 

"Standard." 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears, 

general  sales  agent. 
Western  Elec.  Co..  "Thomas" 

COILS 

ARMATURE     AND     FIELD 

COILS 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.  &   Mfg.  Co. 

INDUCTION    COILS 
Electric   Goods    Mfq.   Co. 
Kellogg  Sw'b'd  &  Supply  Co. 
Partrick, Carter  &  Wllkins  Co. 
Western    Electric   Co. 

SPARK    COILS 
American    Electrical    Works. 
Electric   Goods   Mfg.   Co. 
Western    Electric   Co. 
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COMPOUNDS 


BOILER     COMPOUNDS 
Dearborn     Drug    &     Chemical 

Works. 
Johns-Manvllle     Co..     H.     W., 


'Magic 


CONDUIT 


FLEXIBLE    CONDUIT 
American   Circular   Loom   Co., 

"Circular   Loom." 
Sprague    Electric  Co.,  "Green- 
field." 

RIGID  CONDUIT 
American   Circular   Loom   Co., 

"Electroduct." 
Elec.   Appliance   Co.,   "Galva- 

duet."    "Loricated." 
Klerulff,     B.     F.,     Jr.     &     Co., 

"American." 
Roeblings     Sons     Co.,     J.     A. 

"Navalite." 
Sprajue     Electric    Co.,     "Iron 

Armored." 

UNDERGROUND   CON- 
DUIT 

W., 


"Fi- 


Johns-Manville    Co.,     H. 

"J.-M." 
Plerson,   Roeding  &   Co., 

bre.' 
Roeblings     Sons     Co.,     J.     A.. 

"Bituminized    Fiber." 
Walworth  &   Neville   Mfg.  Co. 
Western   Electric  Co.,  Agents 

Walworth    &    Neville    Mfg. 

Co. 

CONNECTORS 

CABLE     CONNECTORS 
Belden    Manufacturing    Co. 
Chicago    Fuse    Wire    <£.     Mfg. 

Co. 
Klerulff,   B.   F.,  Jr.  &  Co. 


CORD 


FLEXIBLE    BELL   CORD 
American   Electrical  Works. 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Klerulff,     B.     F.     Jr.     &     Co., 

"National." 
Plerson,  Roeding  &  Co.,  Agts, 

Elec.   Cable   Co. 
Roebling    Sons    Co.,    John    A. 
Simplex    Elec.   Co. 
Western    Electric   Co. 

LAMP   CORD 
American   Electrical  Works. 
Belden    Mfg.    Co. 
Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The.    "Okonite." 
Pierson,  Roeding  <£.  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons    Co.,    John    A. 
Safety   Ins.  Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 
Belden    Manufacturing   Co. 
Dean   Electric   Co. 
Kellogg   Sw'b'd   &   Supply   Co 
Klerulff,  B.  F.,  Jr.  4  Co. 

"National." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Safety   Ins.   Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Western    Elec.    Co..    "Victor." 

CROSS  ARM  BRACES 

Benlcia    Iron   Works. 
Klerulff,   B.   F.,  Jr.  A.  Co. 

WOOD    KNOBS 
Blake  Signal   <S.   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale  Co. 

General    Electric   Co. 
Hubbell,    Harvey,    "Hubbell. " 

CUT-OUTS 

ARC   CUT-OUTS 
3ryant   Electric  Co. 
rt.   Wayne   Electric   Works. 
Seneral  Electric  Co. 

INCANDESCENT  CUT- 
OUTS 
3ryant   Electric   Co. 
3.  &  W.  Fuse  Co. 
General  Electric  Co. 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


"You    screw  the  battery  in  —  we've  done    the  rest' 

(Batterj  renewals  like  lamp  renewals) 


A  REVOLUTION  IN 
BATTERY    WORK 


BOSTON  CABLE  CLIP 

SIMPLEST 
STRONGEST 
£?  BEST  JZr 

It  consists  merely  of  two  pieces  of  steel  wire  and  a 
strap  of  sheet  zinc,  eliminating  rivets,  pinsor  buttons 
and  consequently  breakage  from  these  sources. 


^^^   - 


.STANDARD 
%  BATTE^ 
!    2^X6 


<][  Wireless  Battery  Udders 
must  win  the  commendation 
df  every  up-to-date  con- 
tra<  t<  ir,  fur  they  make  the 
hitherto  unsightly,  unsatis- 
factory battery  set  ideal. 
<fl  Strips  screw  up  against 
beams  of  cellar  or  against 
side  wall,  as  desired. 
<J[  Automatic  bridge  for  etch  cell,  so  an  ex- 
hausted battery  can  be  taken  out  without 
interrupting  circuit.  Send  for  Bulletin 

STANLEY  &  PATTERSON,  Inc. 

SAN   FRANCISCO 

770   Folsom  St. 

NEW  YORK,  23  Murray  St.  SEATTLE,  Lowman  Bld«. 

Complete  Stock  Carried   in  San   Francisco. 


It  is  adjustable  to  different  sizes  of  cable,  the  straps 
being  furnished  in  different  lengths.  Being  wholly 
adjusted  by  hand  it  is  more  easily  and  firmly  at- 
tached than  any  form  demanding  the  use  of  pliers. 

Chase-Shawmut   Company 

SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman   Bldg, 


Complete  Stock  Carried   in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmiss-.ui;  Systems 

L406-8  Chronicle  Bldg:.        San  Francisco   I 


C.  F.  Braun 
Power  Plant   En 

6  i  Nal i  Street 

San  Francisco 


c. 

L. 

Cory 

Consu 

kin; 

»  Engineer, 

803-804-805  Union  Trust  Bldg. 

Edward  5. 

Cobb 

Con 

lulting  Engineer, 

Mechanics          t»-<    5  Pa< 

Hydraulics 

Heavy  t  Construction 

Reinforced  t  !onc  rete 

fie  Electric  Bldg. 

Los  Angeles 

Clem  A.  Copeland,  M.  E. 

-ulting:  and  Supervising  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldg. 

Cal. 


Supervision   of   Operation    and     Improvement    of 
Steam  Installations  for  Fuel  Economy 

R.  F.  Chevalier 

CONSULTING  ENGINEER 

Steam  Boiler  and  Engine,  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Tests.  Reports.Esumales,  Alameda,  Cal. 

Designs.       Fuel  Analysis  Phone  Alameda   1 389 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine    Design,     Development   and    Tests. 

Automobiles.  Motor  Trucks,    Tractors. 

Development  of    Inventions. 

Automati-  Machinery. 

1  28  North  Main  St.  Los  Angeles,  Cal. 


Office:  I  1.  W.  Helln 

F.  C.  Finkle 

Consulting  Engineer, 

tlties 
Hydn    i  .   r  Plants    I. \V.  1 1 

Watei  Ca 


A. 

M. 

Hunt 

M  E  M 

Ml   M 
M  1   M 

AM 

\\1 

si  ii 

1,  E 

E. 

Union 

Bide. 

San 

Fra 

D.I      [ackj     .i     i       '■'.       i  M.E. 

D.  C.  and  Wm.  B.  Jackson 

neers.  EXPERTS 

Bldg. 
igo,  111. 


i .    i     N..ble  C.  S.  David: 

Noble  &  Davidson 

Consulting   Engini 


i      u 


M.  M.  O'Shaughnessy 

Men  '      E. 

Consulting   Kn^ineer, 

i  ■  level  pment 

i  !  D 


1 

Emerson  W.  Read 

Cor.  Calil 

Ro 


E.  F.  Scattergood 

Consulting  Engineer 

i  v.es.  Plans.  Supervision,  Test*  of  Steam 

I'r.uts- 
■i  ins. 
Standa 


'  i  ■ 


1 


Smith,  Emery  &  Co. 

ecting  and  Testing 
Engineers  and  Chemists 


651  Howai 


San  Frani 


The  Tracy  Engineering  Co. 
Engineers 

Powei  l'lants 
instruction 


Rudolph  W.  Van  Norden 
Consulting  Engineer 

Udg., 

■ 

dty,  Hydraul 


G.  F.  Wakefield 


Surveyor  ami  Kni/ineer 

Hydro-Electric  Power  Development 
Porter]  Jose,  i 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments . 
Fire  Pi     ectivi      I 

nee 

Automatic  Sprinkler 
Ala;-k a  Commercial  Bldg. 

S  '.  \    1'"      VN 


TECHNICAL  BOOK  SHOP 

Subscriptions    Received  for   all    Educational,  Electrical    and    Engineering   Publications 


604  MISSION  STREET 


SAN  FRANCISCO 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GET  OUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


Pass  4  Seymour. 

Paiste   Co.,    H.   T.,   '■Shaffer, 

"K.     W .."    "P.    K  i'apl.-ls." 

Perkins  Elec.  Switch  Mrg.  Co. 
Weber   Elec.   Co.,  II.  I'.  S.-ars. 

general  sales  agent 
Westghse   Elec.  4   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant   Electric  Co. 
D.   4   W.    Fuse   Co. 
General  Electric  Co. 
Pass  4  Seymour. 
Westghse   Elec.   4   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Ft.   Wayne   Electric   Worki. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Eiectrlc    Co. 
Westghse   Elec.  4   Mfg.   Co. 

DIRECT  CURRENT 

DYNAMOS 

Electric   Appliance  Co.,   "Col 

onial  " 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Electric   Co. 
Westghse   Elec.   4   Mfg.   Co. 

ENGINES 

GAS    AND    GASOLINE     ■ 
ENGINES 
Moore  4   Co.,  Chas.   C. 
Henshaw'Bulkley  4   Co. 
Hunt,  Mirk  4  Co.,  "Westing 

In  >use." 
Kierulff,      B.      F..     Jr.     4     Co. 

"American    Diesel   Engine.'! 
Tracy  Engineering  Co. 
Westghse  Machine  Co. 

MARINE   ENGINES 
Standard      Engineerinj      Co. 
bi  rg." 

STEAM    ENGINES 

Moore  4   Co.,  Chas.   C. 
Henshaw-Bulkley  4   Co. 
Hunt,  Mirk  4  Co.,  "Westing 

house." 
Standard    Engineering   Co. 
Tracy  Engineering  Co.,  The 
Westghse  Machine  Co. 

FANS 

DESK  AND  BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Worki 
General   Electric  Co.,  "G.  E. 
Standard      Electrical     Worki 

"Jandus." 
Western    Elec.    Co.,   "Victor, 

"Emerson." 
Westghse   Elec.  4   Mfg.   Co. 

DESK  AND  BRACKET 

DIRECT  CURRENT    FA 

Electric   Appliance  Co.,   "Col 

onial." 
Ft.   Wayne   Electric   Works. 
General   Electric   Co.,   "G.  B. 
Sprague    Electric    Co.,    "Lun 

Standard      Electrical     Work! 

"Jandus." 
Western    Electric  Co.,  "Haw 

thorne." 
Westghse   Elec.  4   Mfg.   Co. 

CEILING,  ALTERNATINf 
CURRENT    FANS 

Standard    Elec.    Wks.,    "Jar 

dus."    "Century." 
Western    Elec.    Co.,   "Victor, 

"Emerson." 
Westghse   Elec.   4   Mfg.   Co. 

CEILING,   DIRECT    CUR 

RENT  FANS 
Electric   Appliance  Co.,   "Co 

onial." 
General  Electric  Company 
Sprague    Electric    Co.,    "Lull 

dell." 
Standard    Elec.    Wks.,    "Jai 

dus." 
Western    Electric  Co.,  "Ha? 

thorne." 
Westghse   Elec.  4  Mfg.  Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard   Elec.   Wks.,   "M. 

Co." 
Western    Elec.   Co.,   "W.   E. 
Westghse   Elac.   4   Mfg.  Co. 


.. 


N 
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FIXTURES 

CEILING,   BRACKET    AND 
DESK   FIXTURES 

Benjamin   Electric   Mfg.   Co. 
Dale  Co. 

MARINE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling    Electric   Co. 

SHOW  CASE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manvllle  Co.,  H.  W., 
"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw- 
mut." 

FUSE  MATERIAL 

ENCLOSED  FUSES   AND 
FITTINGS 
Bryant   Electric  Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse  Wire   Mfg.   Co., 

"Union." 
D.  &   W.   Fuse  Co. 
General   Electric  Co. 
Johns-Manvllle    Co.,     H.     W., 

"Noark." 
Western  Elec.  Co.,  "D.  &  W." 
Weitghse   Elec.   &   Mfg.   Co. 

FUSE  BOXES 
Including  Service  Boxes,  Sub- 
way    Boxes     and     Junction 
Cut  Outs   for  use  with   en- 
closed fuses. 
D.  4  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manvllle    Co.,     H.    W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric   Co. 

Plerson,  Roedlng  &  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 
Bryant    Electric    Co. 
General  Electric  Company 
Paiste,    H.    T.    Co.,    "H    &    I." 
Weber   Elec.   Co.,  H.   D.  Sears 

Gen'l  Sales  Agt. 
TELEPHONE    FUSES 
Dean    Electric    Co. 
D.   A   W.   Fuse  Co. 
Klerulff,     B.     F.     Jr.     &     Co., 

"Sterling." 
Standard   Elec.   Wks.,  "Couch 

&  Seeley." 
Western  Electric  Co. 


GOVERNORS 


WATER-WHEEL 
GOVERNORS 
Plerson,       Roedlng       4       Co.. 
"Lombard." 


GUARDS 


WIRE    LAMP   GUARDS 
Benjamin    Electric    Mfg.    Co., 

"Can't    Break,"    "Protecta- 

lite." 
Hubbell,    Harvey. 
Welsbach    Company. 

HANGERS 

CABLE    HANGERS 
Chase-Shawmut     Co.,     "Bos- 
ton." 
Klerulff,     B.     F.     Jr.     &     Co., 

"National." 
Standard   Underground   Cable 
Co.,  "Nordyke  Support." 

HEATING  MATERIAL 

Including  Cooking  Utensils. 
Soldering  Irons,  Sad  Irons. 
Etc. 

Elec.  Appliance  Co.,  "Ameri- 
can." 

General    Electric   Co. 

Johns-Manvllle  Co.,  H.  W., 
"Electrotherm." 

Simplex  Elec.  Heating  Co.. 
"Simplex." 

Vulcan  Electric  Heating  Co., 
"Vulcan." 

Westghse  Elec.  4   Mfg.   Co. 

HOODS 

STREET    HOODS   AND 
FIXTURES 
Elec.  Appliance  Co.,  "Cutter." 
Ft.  Wayne  Elec.  Works. 


TECHNICAL 
BOOK  SHOP 


OVER  1 50,000  SOLD 


THERE  is  only  one 
'  book  on  Electric 
Light  and  Power 
Wiring  and  Construc- 
tion that  is  kept  abso- 
lutely accurate  and  up 
to  date. 

Every  Insurance  and 
City  Inspector  knows 
it  and  will  pass  your 
work  if  done  in  ac- 
cordance with 

"Standard  Wiring" 


$1.00    POSTPAID 

echnical    Book   Shop 

604  Mission  St.,  San  Francisco 


"A  B  C  of  the  Telephone" 


By  JAMES  E.  HOMANS 


335  Pages 


266  Illustrations 


Second  and  revised  edition.  A  practical 
and  useful  treatise  for  students  and 
workers  in  telephony,  giving  a  review  of 
the  development  of  the  industry  to  the 
present  date,  and  full  descriptions  of 
numerous  valuable  inventions  and  ap- 
pliances, together  with  very  many 
illustratrations,  diagrams  and  tables. 
The  book  contains  twenty-ning  chapters, 
each  one  thoroughly  covering  some  one 
feature  of  the  subject. 

$1.00    Postpaid 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 


AUDELS 

Gas  Engine  Manual 

S2.00  Postpaid 

THIS  volume  just  published  gives 
the  latest  and  most  helpful  in- 
formation respecting  the  con- 
struction, care  and  management  of 
Gas,  Gasoline  and  Oil  Engines, 
Marine  Motors  and  Automo- 
bile Engines,  including  chapters  on 
Producer  Gas  Plants  and  the 
Alcohol  Motor.  Each  chapter 
is  illustrated  by  diagrams  wh ch  make 
it  a  thoroughly  helpful  volume,  con- 
taining 512  pages,  156  drawings, 
printed  in  large  clear  type  on  fine 
paper,  handsomely  bound  in  rich  red  cloth,  with  gold 


top  and  title  measuring 
ing  over  two  pounds. 


5'  ,x8' 


2  inches  and  weig 


h- 


Technical    Book  Shop 

604  Mission  St.,  San  Francisco 


Power    Stations 


Transmission 


by  George  C.  Shaad,  e.  e. 


A  complete  and  authoritative 
■**■  treatise  on  theory,  con- 
structive details,  calculation,  and 
design  of  dynamo-electric 
machinery,  including  such  im- 
portant subjects  as  Armature 
Winding,  the  Determination  of 
Characteristic  Curves,  etc.  It  is 
a  treatise  giving  complete  de- 
scriptions of  the  various  accesso- 
ries of  the  boiler  room  and  engine 
room  essential  to  economical 
operation,  such  as  evaporators, 
pumps,  feed -water  heaters,  in- 
jectors, mechanical  stokers,  etc., 
with  practical  instruction  in  their 
use. 


1  76  pp.      43  Illustrations.     Cloth  Binding 
$1.00  Postpaid 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 
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NOTICE 

How  to  Use  Pipe -Ends 


The  entire  Pipe-Ends  system   is  based   on  just    two  hard 
drawn    steel    boxes,    one    rectangular    (No.    1201      in    the    i 
inch  size)  and  one  octagonal  (No.   1203  In  the  V6   inch  size.) 

The     RECTANGULAR     BOX     lias    seven     openings     all 
gether — three  knock-outs  on  one  side,  one  in  the  other  si  h- 
om    in   the  bottom,  and  one  in   each  end. 

On  a  given  job  it  is  onlj  necessary  to  determine  how 
many  ol  these  you  want  of  each  pipe  size.  As  you  come  to 
the  first  place  where  a  box  is  required,  hit  the  knock-out 
sharply  In  the  middle  and  drive  it  in  where  you  want  to  put 
the    pipe    tend,    bottom    or    either    side' 

To  make  TYPE  "E"  (Fig.  6).  strike  the  knock-out  in 
the  end   (No.    1201,   Fig.   5)   a   sharp   blow   with  a   round-nosed 

hammer  and  put  a  nipple   (No.    l-'l".  Fig.   II   into  tl. lening 

from   the  inside.      It  has  a  square  head  and   won't   turn   round 
in    the   box,   so   you   can   screw   tins    threaded    nipple   and    box 
right    into    the    pipe   coupling    and    you    have    gol    a    sti 
neat    job,    that    won't    el  ark    or    ever    sue    way.      Cut     (Fig.    Ill 
shows    a    porcelain    cover    with    pipe    drop 
you  ran    put    on   afterwards,   or  any    co\ 

To   make   TYPE      \      (Fig.    7)    for  Greenfield 
duct    drive    in    the   bottom    knock-out,   put    in   square 

1245    (Fig.    1)    and    screw    tiom    ti  i     through 

and   into   this  square  nut   No.   124:;   (Fig.   2). 


w hich,    of 
you    want. 


Spi  ague 

nil        N. 
the      bOX 


This    fitting     is    tapped    on     both 

■  i  i  i  c      ran     always     he    put     in     from 
box    is    against    the    wall. 


sides    so    that     the 
the    outside    when 


Set 

the 


S    shows    how    to    do    it. 
3    wire    cover.       N'ou    ean 


If   you   want   a   TYPE   "X."    Fig. 
Cover  in   this  cut   is  a  Marshall    1.   -, 
make  smooth  holes  in  this  cover  to  suit  yourself,  too.    Simply 
push    out    the   cement    with    a   screw-driver,    where    you    want 

a    hole. 

To  make  u  inch  size,  TYPE  tl  1  Fig.  11).  which  will 
in  ANY  Switch  you  can  find  of  :.  or  1"  Amp.  capacity.  ANY 
Receptacle,  or  ANY  Rosette,  take  Box  Xo.  1203  (Fig.  '.'1  and 
Universal  Cover  No.  l_::_  (shown  in  Fig.  lei.  Adjust  the 
1  holes  "A"  and  "B"  by  pushing  BOTH  hinged  clips 
at  once  v  itli  the  fingers,  in  or  out.  so  that  it  will  just  fit  the 
fastening  holes  through  the  porcelain;  then  loosen  up  the 
two  screws  in  this  cover,  set  it  on  the  bos  (No.  1203,  Fig.  9i 
so  that  the  clips  will  extend  under  the  turned  over  rim.  turn 
it  round  in  any  position  you  want  to  bring  the  Switch  or 
Rosette  right:  tighten  up  these  screws,  BEING  SURE  THAT 
THE  CLIPS  ARE  TURNED  UNDER  THE  KIM.  Next,  thread 
your  wires  through  the  Switch,  Rosette  m  Receptacle,  fasten 
it  to  the  box  with  the  machine  screws  sent  with  the  cover. 
It   will    fit   any  SWITCH.    ROSETTE   or   RECEPTACLE. 

The  square  nut  (Fig.  4)  is  used  to  join  two  boxes  to- 
gether end  on  end  and  in  connection  with  the  male  and  fe- 
male bushing  (No.  1851  in  the  V2  inch  size)  for  threading 
the  end  of  the  tope  directly  into  said  bushing  without  the 
se  of  a  coupling  which  is  used  on  end  of  all  pipe  for  the 
Xo.  1240  bushing.  Some  users  prefer  this  method  of  con- 
struction to  using  the  Xo.  1;' )n  style  of  connection.  This  can 
also  be  used  for  Sprague  and  Greenfield  conduit  making  a 
construction   approved    by    the    Underwriters 

Over   Jen  different   combinations  can    he   made   with   these 
two   boxes,  and   don't   forget   that   you   can   make   up  anything 
you    want   as   you    go   along  on    the   job.      No    waiting   and   no 
-tuck.     Sizes,    ';,    -';4  .   1.   I',. 

We  are  pleased   to  answer  questions,  and  will  appreciate 
■  gestions. 

DUNHAM,  CARRIGAN  & 
HAYDEN  CO. 


SAN  FRANCISCO 


CALIFORNIA 


No.    1203   11ml 
No.    1232 
(Fig.    10) 


TYPE    "Ci" 
(Fis.lll 
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ECONOMY  ■  DURABILITY 


EVERY  SINGLE 


MARSHALL 


(  NEW  60,000   LINE  I 


SOCKET 


IS  GUARANTEED  TO   HOLD 
WEIGHTS  AS  SHOWN! 


^ 


30  its 


If  you  can  wire  your  sockets  for 
2  cents  instead  of  1 0  cents,  why 
don't  you  do  it? 

If  the  Marshall  Socket  is  perfect 
in  addition  to  saving  you  four-fifths 
of  wiring  cost,  why  don't  you  use  it? 


We  will  send  a  demonstrator 

to  prove  it  to  you  in 

your  own  shop 


Where  would  we   profit   if    we 
didn't  make  good? 


50ib 


S. 


Where  do  you    lose  money   by 
trying  it  out? 


Send  for  a  demonstrator  and 
know  the  value  of  the  best  socket  at 
one-fifth  of  the  wiring  cost. 

Write  today.     Write  Now. 


DUNHAM,  CARRI6AN  &  HAYDEN  COMPANY 


SAN   FRANCISCO 


CALIFORNIA 
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When  a  Man 
Thinks 

About  better 

illumination 

for  his 

office  or  store, 

he  has  a 

mental  vision 

of 

Tungsten  Lamps 

AND 

HUBBELL  CEILING  SOCKET 

No.   35032 

Each    is   successful    without    the    other,   but   doubly    so    together. 

COME    TO    US    FOR    INSIDE    INFORMATION 

HARVEY     HUBBELL,     INC. 

SAN  FRANCISCO 

770   Folsom  St. 

Bridgeport,  Conn.  Seattle,  Lowman   Bldg. 

Complete  Stock  Carried   in  San  Francisco. 


Blake  Insulated  Staples 

Speak  For  Themselves 

S  Sizes 


CD 

r 
> 

tn 

n 
o 

n 

PI 
a 

o 

r 
tn 
> 

H 

C/5 


i:  kcst  (•  r  telephone,  telegraph 
an  1  atinun  iator  wiring1.  Most  efficient, 
fewer  necessary,  better  job. 

Blake  Signal  &  Mfg.  Co. 

140  Summer  Street,  Boston,  Mass. 

1       nts: 
BROOKS-FOLUS  ELECT.   CORP 


\V.  M.  PI  .  Wash. 


San   Francisco 
WESTERN  ELTCTRIC  CO. 


THE    SCHAW  -  BATCHER    CO. 
PIPE    WORKS 


INCORPORATED 


Manufacturers  of 

RIVETED  IRON  and  STEEL  PIPE 

Tanks  of  all  descriptions  for  Water,  Oil  and  Gas. 

Single  and  Double  Well  Casing. 
Our  Specialty:      Riveted  Pipe  for  High  Pressure. 

Engineers  and   Contractors  for  ,the 

°  complete 

installation  of  Pipe  Lines  used  in  the  operation  of 
Hydraulic  Mines,  Power  Plants,  Water  Works,  Irriga- 
tion, Reclamation,  etc.  We  have  special  facilities  for 
supplying  general  supplies  for  Mills,  Mines,  etc. 

Office,  211  to  219  J  St.     Works,   15th  and  B  Sts. 

SACRAMENTO,  CAL 


San  Francisco  Office 
New  York  Office 


356  Market  Street 
-  05  Reade  Street 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  o'j  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 

1  1     Broadway    —    New  York 


Tables ^  Engineering  Calculation 

Second   Edition   Revised  and   Enlarged 

By   Richard   C.  Powell 

A  judicious  assemblage  of  valuable  formulae  and 


tables   for  electrical,  I 
engineers. 


ydraulic,  mechanical   and   civil 

Price  $2.00,  Postage  Paid 


TECHNICAL  BOOK  SHOP 


604  MISSION   ST. 


SAN   FRANCISCO 


California  Pole  &  Piling  Company 


Rooms  800  to  804  Fife  Building 

San  Francisco,  Cal 


Yard:     Point  San  Pablo,  Richmond  Belt  Line,  Cal. 
St.  Helena,  Ore.,  on  N.  P.  Rv. 


CEDAR    POLES    &    PILING 

^=^=  WASHINGTON    PIR    CROSS    ARMS   ===== 
Eor  Telephone,  Street  Railway  and  Electric  Lighting 

Write  Us  for  Delivered  Prices.  LOCATED  ON  SOUTHERN  PACIFIC  AND  SANTA  FE  RAILWAYS 


General    Electric   Co. 
Kierulff,     B.     F.,     Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co,  "Fletcher" 

INSULATORS 

GLASS    INSULATORS 

Brookfield  Glass  Company, 
"Brookfield." 

Elec.  Appliance  Co.,  "Hem- 
ingray." 

Plerson  Roedlng  &.  Company, 
"Locke    Triple    Petticoat." 

Roebllngs  Sons  Co.,  John  A., 
"Knowles." 

Standard  Electrical  Works, 
"Standard." 

Western  Elec.  Co.,  "Brook- 
field." 

HIGH-TENSION 
INSULATORS 
General  Electric  Company 
Kierulff,     6.     F.,    Jr.    <£.     Co., 

"Ohio  Brass." 
Pass  &  Seymour. 
Plerson,  Roedlng  4  Company, 

"Locke." 
Roebllngs  Sons   Co.,   John   A., 

"I. una." 
Thomas  <t  Sons  Co.,  R. 
Western  Elec.  Co.,  "Thomas" 

PORCELAIN    INSU- 
LATORS 
General    Electric   Co. 
Pass  &  Seymour. 
Plerson,  Roeding  &  Company, 

"Locke." 
Standard      Electrical     Works, 

"Standard." 
Star    PorceLaln    Co. 
Thomas  &   Sons  Co.,   R. 
Weber     Electric     Co.,     H.     D. 

Sears,  general  sales  agt. 
Western  Elec.  Co.,  "Thomas" 

INSULATING  MATERIAL 

Belden    Manufacturing   Co. 

Johns-Manville  Co.,  H.  W. 
"Asbestos     Wood,"     "Indu- 
rated     Fibre."     "Vulcabes- 
ton,"     "Monarch."     "Phoe- 
nix."   "Electrobeston." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"Pi-electric." 

Paraffine  Paint  Co.,  Agents 
"P    &   B"   Products. 

Standard  Underground  Cabls 
Co..   "Ozite." 

LAMPS 

ELECTRIC  ARC  LAMPS 

Elec.  Appliance  Co.,  "Adams- 
Bagnall." 

Ft.  Wayne  Electric  Works. 
"Wood." 

General   Electric  Co..  "G.   E." 

Standard  Electrical  Works, 
"Jandus."    "Boulevard." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse  Elec.  &  Mfg.  Co. 
FLAMING   ARC    LAMPS 

General    Electric   Co.,   "G.    I." 

western   Elec.  Co..  "Beck." 

WestThse  Elec.  &  Mfg.  Co. 
GAS   ARC   LAMPS 

Welsbach    Company. 
INCANDESCENT  LAMPS 

Brooks-Follls  Elec.  Corp., 
"Fostoria." 

Bryan-Marsh  Co.,  "Imperial." 

California  Inc.  Lamp  Co., 
"California." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

General  Elec.  Co.,  "Edison," 
"Lowatt." 

Kierulff,     B.     F.,    Jr.    &    Co., 
"Excelsior." 
-  Johns-Manville    Co.,     H.     W. 
"I.inolite." 

Sterling  Elec.  Co.,  "Sterling.' 

Sunbeam  Inc.,  Lamp  Co. 
"Sunbeam."    "Regal." 

Western  Electric  Co.,  "Sun- 
beam "    "Regal." 

Westqhs,.  Ilec.  &  Mfg.  Co. 
"Westinghouse." 

TANTALUM    LAMPS 
Bryan- Marsh  Co..  "Imperial.' 
Columbia      Inc.      Lamp      Co. 

"Columbia." 
General    Elec.    Co..   "Merldiai 

Tantalum." 
Kierulff,     B.     F.     Jr.     &     Co. 

"Excelsior." 
Sunbeam      Inc.        Lamp     Co 

"Sunbeam." 
Western    Electric    Co.,    "Sun 

beam." 
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TELEPHONE  SWITCHBOARD  AT  EVERETT, 

WASHINGTON. 


BY    GEORGE    A.    SCOVILLE. 


The  growth  of  independent  telephony  in  tliel 
.Northwest  has  always  been  assured  through  the  wis- 
dom of  many  large  operating  companies.  As  com- 
pared with  cities  of  small  size  in  the  East,  most  of  the 
purchasers  have  bought  equipment  of  a  remarkable1 
ultimate  capacity.  Everett,  Wash.,  for  instance,  is  a1 
city   of   about   25,000   inhabitants.       The   old    Eastern 


In  December,  [906,  a  four-section  Dean  common- 
batter)  multiple  switchboard  was  installed.  Complete 
■  power  and  terminal  facilities  were  also  provided,  as 
(well  as  ample  switching  room  for  toll-calls,  and  mod- 
||ern  wire  chief's  and  chief  operator's  desks.  In  fact,  the 
[[exchange  was  the  most  modern  obtainable  at  that  time, 
hand   the   operating  company   has   kept   the   equipment 


IVN»|ili<»ue    S«  itelilmiinl    ill     Kveretl,    Washington, 


telephone  operator,  in  a  city  of  this  size,  would  pur- 
chase no  larger  than  a  three-section  common  battery 
board,  which  would  be  amply  sufficient  to  meet  his 
most  sanguine  expectations.  If  such  a  scheme  had 
been  adopted  in  Everett,  the  remarkable  success  and 
growth  of  the  Farmers'  Mutual  Independent  Tele- 
phone Company  would  have  necessitated  the  early 
purchase  of  exchange  additions  that  could  not  have 
been  installed  as  reasonably  as  with  the  initial  job. 


thoroughly  up  to  date.  Provision  was  made  for 
handling  960  local  lines.  Since  their  equipment  is  de- 
signed for  operation  by  means  of  the  Dean  harmonic 
system,  this  number  does  not  represent  the  total  num- 
ber of  subscribers  that  might  be  handled  without  in- 
creasing the  exchange  facilities.  The  harmonic  party 
line  ringing  system  has  since  been  developed  so  that 
many  operators  are  able  to  average  three  subscribers 
to  a  circuit.      Any  telephone  investor  will  appreciate 
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how  profitable  would  be  any  development  that  would 
in  n  require  a  proportionate  increase  in  the  exchange 
im  estment. 

rhe  switchboard  proper  consists  of  lour  sections  of 
six  panels  each.  Each  section  provides  three  operators' 
positions,  and  the  ultimate  capacity  of  the  entire  board 
is  3,000  lilies.  The  trunking  facilities  from  the  toll 
hoard  and  from  the  wire  chief's  and  chief  operator's 
desk  arc  looked  out  for  in  the  second  position.  From 
the  third  to  tenth  positions,  inclusive,  each  operator 
handles  120  incoming  lines,  with  ten  per  strip  answer- 
ing and  lamp  jack..  Each  position  is  provided  with  15 
local  cord  circuits,  all  of  which  are  equipped  with  Dean 
harmonic  four-party  ringing  keys,  which  are  operated 
without  the  use  of  ground  or  third-wire  connections. 
Breast-plate  transmitters  are  used  throughout. 

\s  will  be  noted  from  the  illustration,  the  eleventh 
and  twelfth  positions  were  left  blank  in  the  original 
installation.  These  have  been  partially  Idled  up  by 
rapid  increase  in  business  since  the  board  was  cut 
over.  Tlie  illustration  will  further  show  the  method  of 
lighting,  which  has  been  very  satisfactory.  Connec- 
tions  are  provided  on  the  rear  of  the  board  lor  power 
for  the  lights  for  the  switchboard  man  and  for  his 
soldering  iron,  etc. 

The  chief  operator's  desk  provides  a  monitor's 
position,  which  contains  a  most  improved  system  of 
supervision.  This  consists  of  line  supervisory  pilot 
lamps  for  each  operator's  position,  so  arranged  that 
the  monitor  is  informed  instantly  of  the  failure  of  any 
operator  to  do  hei  work  promptly.  This  monitor  is 
provided  with  means  of  listening  on  a  conversation 
without  the  operator's  knowledge. 

The  wire  chief's  desk  provides  just  as  efficient 
equipment  for  performing  his  work.  lie  is  able  by 
simply  throwing  the  key  to  determine  the  actual  tech- 
nical condition  of  any  line.  He  has  several  testing 
trunks  to  the  main  operating  board,  and  it  should  be 
noted  that  when  he  makes  a  test  on  a  line  or  when 
the  monitor  listen-  in  e>n  a  line  that  this  in  no  way 
interferes  with  any  incoming  or  outgoing  calls  on  that 
circuit.  This  wire  chief's  desk  is  equipped  with  the 
most   modern  technical   testing  equipment. 

The  toll  board  consists  of  one  section  of  two  posi- 
lions.  Since  the  original  installation  it  has  been  found 
necessary  to  continually  make  additions  to  this  depart- 
ment of  the  exchange.  The  Everett  power  plant  is  one 
of   the    most    complete    telephone    installations   on    the 

1.  All  power  may  be  generated  in  the  building 
b)  a  u;a>  engine  outfit.  Complete  storage  batteries 
were  installed  along  with  the  original  equipment,  and 
Dean  harmonic  converters  provide  selective  party  line 
ringing  frequencies  in  a  most  satisfactory  manner. 


Tungsten  lamps  in   Germany   are  being  marketed 
m    16-candle-power  size  and  can  be  used  in  any  posi- 
tion.     There  has  been  a  recent  reduction  of  about  30 
per    cent   in    German    tungsten    lamps,    the    16-candle- 
for  100  to  130  volt  service  being  listed  at 
.its. 


A  telegraph  line  across  the  Sahara  desert  is  being 

built  to  connect  Algeria  with  French  colonies  to  the 
south  near  Timbuctoo.  Hollow  steel  poles  are  being 
used. 


STORAGE  BATTERIES  IN  TELEPHONE 
SERVICE.' 

BY   GEORGE.    R    Ml  RPH\ . 

The  use  of  the  storage  battery  has  now  reached 
such  proportions  that  one  might  truly  say  that  it  is 
used  in  every  branch  of  the  electrical  art,  and  the 
growth  of  its  manufacture  has  been  exceeding!)  rapid 
In  telephony  alone,  the  increase  in  the  number  and 
size  of  cells  installed  has  been  very  great,  especially 
in  the  past  ten  years.  It  might  be  .said  that  the 
storage  battery  has  made  the  common  battery  system 
possible,  and  in  addition  has  proven  on  innumerable 
occasions,  an  able  and  ready  friend  during  times  of 
emergency  and  trouble.  In  110  field  is  the  watchword, 
"continuity  of  service"  s(1  vital  and  important  as  in 
telephony,  and  yet  in  this  service  the  manufacturer 
is  frequently  surprised  at  the  conditions  under  which 
the  battel  \  is  installed  ami  the  subsequent  care  it 
receives.  A  machine  with  moving  parts,  either  rotary 
or  reciprocating,  will  indicate  almost  immediately  an) 
trouble  caused  by  lack  of  attention,  but  the  storage 
battery  will  stand  for  a  considerable  length  of  .time 
any  abuse  or  rough  handling.  It  does  not  give  out 
suddenly,  but  continues  to  perform  its  work  long  after 
11  should  have  received  attention,  and  when  the  point 
oi  failure  is  reached,  it  may  be  seriously  damaged. 

For  ibis  reason,  it  is  most  advisable  and  more 
economical  to  give  the  batters  from  the  very  begin- 
ning, the  attention  and  care  it  should  receive.  The 
amount  of  labor  and  material  required  is  small,  and 
iff  sets  many  times  over  the  expense  of  too  frequent  re- 
newals of  plates.  This  view  of  the  situation  is  fre- 
quently given  small  consideration  b\  the  operating 
companies,  and  in  this  article  1  will  endeavor  to  show 
some  methods  of  the  care  and  operation  of  a  battery 
in   telcpln  me  sen  ice. 

INITIAL   CHARGE. 

Assuming  that  the  battery  has  been  installed  and 
the  elctrolyle  added  to  the  cells,  the  first  step  in 
putting  the  battery  into  commission  is  the  "initial" 
or  first  charge.  It  is  extremely  important  that  this 
charge  be  properl)  given  and  carried  to  completion. 
The  positive  pole  of  the  generator,  or  charging  source, 
must  be  connected  to  the  positive  terminal  of  the 
battery,  as  charging  in  the  wrong  or  reverse  direction 
will  always  result  in  serious  and  permanent  injury 
to  the  plates.  1'he  polarity  of  the  charging  source 
can  best  be  determined  by  a  voltmeter,  and  the  posi- 
tive and  negative  plates  of  the  battery  are  readily 
recognized  by  their  color,  the  former  being  brown,  and 
the  latter  a  light  gray. 

The  length  of  time  taken  in  the  initial  charge  can- 
not be  exactly  stated,  but  approximately  speaking 
it  consumes  from  forty-rive  to  fifty-five  hours  at  the 
normal  rate  or  its  equivalent  in  ampere  hours,  1.  e., 
if  the  charging  rate  was  reduced  fifty  per  cent,  it  would 
take  twice  as  long  as  if  the  normal  rate  was  used,  but 
the  number  of  ampere  hours  would  be  the  same  in 
each  case.  Charging  should  begin  at  the  normal  rate 
immediately  after  the  electrolyte  has  been  added  to 
the  cells,  and  should  preferably  be  continuous,  until 
there  is  no  further  increase  either  in  the  specific  gra- 
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vity  of  the  electrolyte  and  the  voltage  over  a  period  of 
ten  hours,  and  all  the  plates  arc  gassing  quite  freely. 
'These  readings  should  be  the  only  guide  to  the  de- 
termination of  the  end  of  the  initial  charge,  and 
whereas  the  approximate  time  in  hours  has  been 
mentioned,  even  the  maximum  limit  given  may  be 
increased  if  there  arc  any  interruptions  to  the  charge 
or  the  plates  have  been  standing  in  electrolyte  for 
any    length    of   time    before   charging   commenced. 

It  is  advisable  in  all  cases  to  follow  this  first 
charge  closely  by  taking  readings  of  the  gravity, 
voltage  and  temperature  of  the  electrolyte  of  one  or 
two  pilot  cells  at  least  once  every  hour,  and  it  is  well 
to  forward  a  copy  of  these  readings  to  the  nearest 
office  of  the  manufacturer,  for  confirmation  that  the 
charge  has  been  thorough  and  properly  conducted. 

In  addition  to  the  readings  on  one  or  two  pilot 
cells,  all  the  remaining  cells  should  be  carefully 
watched  in  order  to  ascertain  that  they  are  gassing. 
If  any  are  not,  these  cells  should  be  examined  at  once 
and  the  cause  of  the  trouble  removed.  The  tempera- 
ture of  the  electrolyte  should  also  be  watched  and  ai 
iK i  time  should  it  be  allowed  to  exceed  too  degrees 
Fahrenheit.  If  there  is  any  tendency  to  closely  ap- 
proach this  figure,  it  is  advisable  to  either  decrease 
the  charging  rate,  or  if  this  does  not  have  any  effect, 
to  stop  the  charge  entirely  and  allow  the  cells  to  cool. 

As  soon  as  the  operator  has  satisfied  himself  that 
the  charge  has  been  completed  according  to  the  con- 
ditions mentioned,  a  reading  of  all  the  individual  cells 
should  be  taken,  ft  will  be  noted  that  the  voltage 
at  the  end  of  charge,  with  normal  charging  current 
flowing,  will  vary  between  2.50  and  2.70  volts,  and 
hence  it  is  selfevidcnt  that  a  maximum  figure  and  not 
necessarily  a  fixed  value  should  be  reached.  The  read- 
ings of  the  specific  gravity  will  show  that  in  the  begin- 
ning the  gravity  dropped  rapidly  for  several  hours 
and  then  gradually  rose  to  the  proper  value,   1210. 

It  might  be  mentioned  here  that  with  some  types 
of  cells,  especially  those  containing  what  is  known 
as  the  "pasted"  type  of  negative,  the  electrolyte  added 
to  the  cell  before  the  beginning  of  the  initial  charge, 
has  a  gravity  of  1170,  while  the  standard  "box"  nega- 
tive used  in  the  larger  cells,  calls  for  1210  electrolyte, 
but  with  both  types,  the  gravity  at  completion  of  this 
charge  should  be  1210  at  a  normal  temperature  of  70 
degrees  Fahrenheit. 

If  any  of  the  cells  should  happen  to  have  a  gravity 
lower  than  1205  or  higher  than  1215  at  this  tempera- 
ture, the  electrolyte  should  be  adjusted  by  adding 
acid  in  the  one  case,  and  pure  water  in  the  other.  If 
all  the  conditions  mentioned  here  have  been  fulfilled 
in  every  detail,  the  operator  can  safely  assume  that  the 
battery  is  ready  for  regular  service,  and  we  can  now 
proceed  to  the  important  points  in  connection  with 
Ihc  subsequent  care  and  operation. 

CHARGING. 

Proper  charging  is  the  most  important  part  of  the 
operation  of  a  battery,  and  in  the  past  much  has  been 
said  and  written  about  it.  but  even  at  the  present  time, 
especially  in  telephone  service  the  evil  of  excessive  and 
unnecessary  charging  exists. 

Aside  from  the  wasting  of  power,  which  is  always 
an    item    of    expense,    especially    as    the    majority    of 


telephone  companies  purchase  energy  from  outside 
sources,  there  also  exists  the  more  serious  consider- 
ation of  wasting  away  of  the  plates.  The  reason  foi 
this  unnecessary  and  excessive  charge  has  never  been 
entirely  apparent  to  the  manufacturer.  We  can  011I) 
conclude  that  either  the  operator  is  generoush.  in 
clined  toward  the  battery  or  excessive  charge  is  con- 
sidered the  panacea  for  everything  that  occurs,  or  is 
likely   to   happen. 

There  are  two  general  reasons  for  charging  : 

First,  to  put  back  the  energy  taken  out  on  the 
previous  discharge  and  be  ready  for  another  discharge. 

Second,  to  keep  the  battery  in  good  condition  ami 
obtain   maximum   life   from  the  plates. 

The  first  case  illustrates  what  is  known  as  the 
"regular  charge."  and  the  second,  the  "overcharge." 
The  regular  charge  restores  to  the  battery  all  the 
energy  taken  out  on  the  previous  discharge,  while 
the  "overcharge,"  given  weekly  or  bi-weekly,  as  the 
case  may  be,  evens  up  any  irregularities  that  may 
exist  in  the  different  cells.  The  charging  of  a  battery 
is  a  simple  matter,  but  the  vital  point  is  the  proper 
lime  at  which  to  terminate  it.  The  cwd  of  charge 
is  detected  in  three  ways:  First,  the  increase  in  volt- 
age; second,  increase  in  specific  gravity;  and  third,  the 
amount  of  gassing. 

Voltage  Method — During  charge,  the  cell  pies 
sure  gradually  increases,  until,  when  the  battery  is 
fully  charged,  there  is  no  further  rise,  irrespective 
of  the  length  of  time  that  the  charge  is  continued. 
The  point  at  which  there  is  no  further  increase  in 
voltage  is  known  as  the  "maximum  voltage."  At 
one  time,  there  existed  a  general  idea  that  it  was 
necessar}  to  charge  to  a  fixed  voltage,  but,  happily, 
this  incorrect  method  is  gradually  passing  away,  and 
it  must  be  understood  that  the  "maximum  voltage" 
is  not  fixed  in  any  way.  but  on  the  contrary,  the  actual 
value  will  vary,  depending  on  the  age  of  the  battery, 
the  temperature,  the  specific  gravity  of  the  electrolyte 
and  the  charging  rate. 

The  disadvantage  of  using  the  voltage  method 
only,  lies  in  the  fact  that  any  variation  in  charging 
current  will  necessarily  cause  a  change  in  cell  pres- 
sure, and  furthermore,  it  is  very  difficult  to  make 
temperature  corrections,  the  voltage  at  times  of  high 
temperature  being  much  lower  than  normal,  while  the 
reverse  is  true  of  low  temperature. 

Specific    Gravity    Method — Durfng   the    discharge 
of   a   cell,    there    is    combination    between    the   acid    in 
the  electrolyte  and  the  active  material  of  the   pla 
the    latter   becoming   somewhat    sulphated.     Thei 
also  a  gradual  reduction  in  the  specific  gravity-  of  the 
electrolyte,   and    during   the   charge,   the   reverse    hap- 
pens, the  acid  leaves  the  plates  and  the  specific  gra\  it) 
of    the    electrolyte    increases.      This    rise    and    fall    ol 
gravity,    due    to    charge    and    discharge,     is     direct  l> 
proportional    to    the    ampere    hour    input    or    output, 
and  any  variation   in  rate  of  charging  or  discharging 
current  has  no  bearing  whatever. 

It  is  neeessarv  in  using  this  method,  however,  to 
make  some  corrections,  that  is,  for  temperature  and 
evaporation.  The  temperature  correction  consists 
in  adding  or  subtracting  one  point  for  a  variation  of 
every  three  degrees  (Fahrenheit),  above  or  below 
normal    temperature    or    70    degrees    Fahrenheit.      If 
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the  specific  gravity  at  70  degrees  Fahrenheit  is  [205, 
at  55  degrees  Fahrenheit,  it  would  be  uio.  and  con- 
versely at  85  degrees  Fahrenheit,  it  would  be  1200. 
\  aviation  due  to  the  evaporation  can  also  be  corrected 
by  adding  each  day  the  necessary  amount  of  pure 
water  to  keep  the  electrolyte  at  a  predetermined  level. 
preferabl)  kj  of  an  inch  above  the  top  of  the  plate-. 
["here  mighl  also  be  the  objection  thai  a  hydrometer 
is  nol  as  easj  to  read  as  a  voltmeter,  but  the  newer 
type  of  instrument  has  an  increased  range,  and  there 
is  less  chance  of  error  than  heretofore. 

As  the  variable  features  of  the  gravity  method  are 
so  easily  corrected,  the  reasons  for  preferring  it  to  the 
voltage  method  are  self  evident,  but  it  must  lie  under- 
stood that  both  should  he  considered,  a-  one  serves  as 
an  excellent  check-  on  the  other. 

Gassing — A-  a  battery  is  charged,  there  is  some 
gas  given  off.  little  or  none  in  the  beginning,  gradually 
increasing,  while  toward  the  end,  the  gassing  is  m 
01  less  violent.  While  this  gassing  may,  at  time-. 
help  as  a  guide,  it  is  impossible  to  depend  on  it  for 
anr  accuracy,  and  it  is  only  used  where  local  condi- 
tions prevent  the  adoption  of  either  of  the  first  two 
methods. 

Color  of  Plates — The  color  of  the  plates  may 
serve  as  a  partial  guide  to  experienced  battery  men. 
hut  this  is  only  a  check  on  the  charging  methods  used, 
and  not  for  any  individual  charge  as  the  variation 
in  color,  from  a  state  of  charge  to  that  of  discharge 
is  very  slight. 

Pilot  Cell — When  a  battery  has  been  installed  and 
'he  initial  charge  completed,  the  first  essential  point 
is  the  selection  of  a  cell  as  a  guide  to  the  operation, 
known  as  a  "pilot  cell."  This  "pilot  cell"  should  be 
so  chosen  as  to  he  of  easv  access,  but  should  not  be 
at  the  end  of  a  row.  It  should  also  contain  plates  that 
are  of  the  same  age.  and  if  the  battery  is  made  up  of 
plates  of  different  ages,  a  cell  containing  the  older 
plates  must  be  used.  Readings  on  this  cell  should  be 
taken  frequently  in  older  that  the  operator  may  know, 
at  all  time-,  the  state  of  charge  or  discharge  of  the 
battery.  The  height  of  the  electrolyte  in  this  cell  must 
be  kept  at  a  constant  level,  either  by  hand  or  automa- 
tically, by  adding  a  little  water  from  time  to  time. 
Water  added  in  this  way  should  be  put  in  at  least  once 
a  day  to  avoid  a  sudden  fall  in  gravity. 

It  is  always  well  to  mark  this  level  of  the  elec- 
trolyte, either  by  painting  a  line  on  the  outside  of  the 
glass  jar.  or  if  the  cell  in  question  is  installed  in  tanks, 
an  "S"  shaped  piece  of  lead,  hanging  from  the  glass 
supporting  plates  will  answer  the  purpose.  When 
cells  are  not  equipped  with  the  full  number  of  plates, 
naturally  the  variation  in  gravity  over  a  cycle  of 
charge  and  discharge  i'  necessarily  reduced,  because 
of  the  excess  electrolyte.  In  order  to  avoid  any  chance 
of  error  becau-e  of  this  decreased  variation,  it  is 
advisable  to  displace  the  excess  electrolyte  by  using 
onstructed   lead  tank,  or  if  the  plates  are 

nbled  in  glass  jars,  a  wooden  block,  weighted  and 

erly  treated,  may  he  used.  Once  a  pilot  cell 
has  ■  i.  it   should  not  be  charged  unless  for 

il    treal  ment    1  >l    repair-. 

Readings  might  be  taken  on  all  the  cells  to  check- 
up the  operation,  bul  we  have  found  by  experience 
that  it  is  not  necessary,  and  that  one  cell  may  be  taken 


to  represent  the  others.  Readings  of  all  cells  would 
also  entail  coniderable  labor  on  the  part  of  the  at- 
tendant. 

General— In   general,   a   batter)    should   receive  a 
"regular"    charge    when    it    is    from    one-half    to    two 
thirds  empty,  and  if  it    is  necessary   to  give  a  regular 
charge   daily,   an    ''overcharge"   should   be    made   once 
a    week,  or  bi-weekly   if  the   regular  charges  are  noi 

given    Si  I    1  'I'trn. 

It  is  not  usually  advisable  to  charge  until  the 
specific  gravity  has  dropped  at  least  fifteen  points 
below  the  maximum  reached  on  the  previous  over- 
charge lor  a  cell  in  which  all  the  plate-  are  installed  or 
where  a  displacing  tank  is  used  in  a  cell  partially 
filled  with  plate-.  If  the  displacing  tank  is  not  used 
in.  a  partially  equipped  cell,  this  limit  should  be  re- 
stricted to  a  ten  point  drop.  If  the  voltage  method 
only  is  used  as  a  guide,  it  is  almost  impossible  to 
state   when   a    charge    should    he    started,    as    the   cell 

-ure  varies  with  the  rate  of  discharge.  Conse- 
quently, this  characteristic  of  a  storage  battery  cell 
demonstrates  the  superiority  of  the  specific  gravity 
method. 

Regular  Charge — This  charge  should,  in  all  cases, 
where  it  is  possible,  be  given  at  the  normal  rate.  It 
lower  rates  are  used,  the  charging  consumes  more 
time,  and  the  increase  in  voltage  is  so  small,  it  is 
more  difficult  to  detect  the  cutting  off  point  or  comple- 
tion of  charge.  Higher  rates  of  charge  need  very 
careful  watching  in  order  to  detect  the  proper  point 
for  cutting  off  the  current,  and  if  kept  up  after  the  cell 
is  charged,  they  cause  abnormal  temperature  rise  in 
the  cell,  furthermore,  the  violent  gassing  tends  to 
wash  out  the  active  material  of  the  plates. 

The  charge  at  the  normal  rate  should  be  con- 
tinued until  the  gravity  in  the  pilot  cell  has  risen  to 
within  five  points  of  the  maximum  obtained  on  the 
previous  overcharge.  If  no  displacing  tank  is  used  in 
a  cell  partially  equipped  with  plates,  the  charge  must 
be  continued  until  the  gravity  is  within  three  points 
of  the  maximum.  The  voltage  will  also  rise  until  it 
is  .05  to  .10  volt  per  cell  below  that  figure  reached 
on  the  preceding  overcharge,  the  charging  rate  being 
the  same  and  constant  in  both  cases.  Furthermore, 
all  the  cells  should  be  gassing  moderately,  but  not  so 
violently  or  freely. 

Overcharge — When  it  is  found  necessary  to 
charge  a  battery  daily,  the  overcharge  should  be  given 
once  a  week  and  preferably  on  the  same  day  of  each 
week.  If  the  battery  is  charged  less  frequently,  the 
overcharge  should  be  given  bi-weekly.  In  both  cases. 
the  charge  should  be  continued  until  both  the  gravity 
and  voltage  reach  a  maximum  value,  and  show  no 
further  increase  for  one  or  two  hours  and  all  cells  are 
gassing  freely.  It  should  he  carefully  noted  that  these 
values  are  not  necessarily  the  same  at  the  etui  of  each 
overcharge.  No  attempt  should  lie  made  to  reach 
a  fixed  value,  but  the  charge  should  be  continued  until 
neither  voltage  nor  gravity  will  rise  any  higher,  ir- 
respective of  what  figures  are  reached. 

It  will  be  noticed  in  these  overcharges  that  the 
cell  voltages  will  vary  throughout  the  life  of  the  plate-, 
the  values  varying  between  2.55  and  _'/>o  at  normal 
temperature —  70  degrees  Fahrenheit — when  a  cell  is 
new.  and  as   low  as  2.40  when   the  age  of  the  plates 
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has   increased.      The   effect   of   temperature   as   stated 
before  will  also  be  very  marked. 

Although  excessive  charge  is  to  be  particularly 
avoided  on  account  of  the  detrimental  action  on  the 
plates,  it  might  lie  well  to  state  that  these  periodic 
overcharges,  instead  of  causing  any  injury,  are  very 
beneficial  and  necessary.  The  necessity  of  continuing 
these  overcharges,  for  an  hour  or  two,  will  be  readily 
recognized  from  the  fact  that  unless  the  charges  are 
so  carried  through,  it  would  be  difficult  to  obtain 
the  true  maximum  value.  Furthermore,  the  long  over- 
charge is  necessary  in  bringing  up  any  cells  that  may 
have  dropped  behind  and  become  temporarily  less 
efficient  than  the  others.  Naturally,  if  the  interval 
between  overcharges  is  lengthened,  the  greater  the 
variation  there  may  be  between  the  different  cells, 
and  it  is  ad\  isable  in  all  cases  to  make  it  a  practice  to 
overcharge  periodically  weekly  or  bi-weekly,  accord- 
ing to  the  work  the  battery  is  called  upon  to  perform. 
It  is  self  evident  then,  that  the  overcharge  sets  a  fixed 
standard  for  the  subsequent  operation  of  the  battery 
and  especially  for  the  determination  of  the  end  of  sub- 
sequent regular  charges,  but  on  account  of  many 
variable  characteristics  it  is  not  well  to  use  this  fixed 
standard  more  than  two  weeks  and  hence,  this  is  the 
longest  time  that  any  battery  should  run  without  an 
overcharge   irrespective  of  the   work   it  does. 

DISCHARGING. 

Just  a.--  there  is  an  increasing  voltage  during  the 
charge  of  a  battery,  conversely  during  discharge, 
there  is  a  decrease.  This  decrease  is  very  slight  dur- 
ing the  greater  pari  of  discharge  and  very  gradual, 
but  it  is  very  marked  toward  the  end.  The  limit  is 
reached,  if  the  battery  is  discharging  at  the  normal 
rate,  when  the  voltage  has  fallen  to  1.75  volts  per  cell. 

With  rates  other  than  normal,  however,  the  limit- 
ing voltage  varies,  as  does  the  drop  in  gravity  and 
capacity  in  ampere  hours.  At  rates  higher  than  nor- 
mal, the  voltage  at  the  end  of  a  complete  discharge- 
is  lower  and  the  fall  in  gravity  and  the  ampere  hour 
capacity  is  also  less.  The  fall  in  gravity  is  an  excellent 
indication  of  the  amount  taken  out  during  discharge, 
and  this  is  especially-  true  when  the  rate  of  discharge 
current  varies  over  a  considerable  range. 

With  a  cell  fully  equipped  with  plates,  the  drop 
in  gravity  is  about  35  points  for  the  full  eight  hour 
or  normal  capacity,  and  as  the  fall  in  gravity  is  inde- 
pendent of  the  rate  of  discharge,  and  directly  propor- 
tional to  the  number  of  ampere  hours  taken  out.  the 
state  of  discharge  of  the  battery  can  be  readily  calcu- 
lated at  any  time,  providing  the  maximum  at  the  end 
of  the  previous  overcharge  is  known. 

If  there  are  less  than  the  full  number  of  plates 
in  a  cell,  there  will  be  an  excess  of  electrolyte,  and  con- 
sequent!}" the  drop  in  gravity  will  be  less.  In  order 
to  get  as  wide  a  range  as  possible,  and  thereby  in- 
crease the  accuracy  of  readings,  the  displacing  tank 
should  be  used. 

For  determining  the  limits  of  discharge  at  any- 
given  rate,  the  voltage  and  gravity  should  both  be 
taken  into  consideration,  for.  whereas  the  gravitv 
drop,  especially  in  the  form  of  the  gravity  limit  curve 
shown.  Fig-.  1.  is  a  very  ready  method  of  showing  the 
discharge  limit  as  well  as  the  percentage  of  capacity 


taken  out.  it  does  not  necessarily  show  the  actual 
capacity,  and  the  voltage  should  be  ued  as  a  protection 
in  case  the  capacity  of  the  battery  in  question  is  below 
it'-  rating.  In  general,  a  cell  should  not  be  discharged 
below  its  ampere  hour  capacity,  neither  should  it  be 
discharged  at  rates  higher  than  it  was  intended  to 
work. 

Floating — "Floating"  has  been  very  common  in 
lighting  work,  partly  for  regulation,  and  also  to  act  as 
a  ready  reserve  in  case  of  any  interruption  of  the  prime 
movers  or  other  points  of  the  system,  to  automatically 
take  care  of  the  load.  The  term  "floating"  is  generally 
applied  to  that  method  of  operation  where  the  battery 
is  connected  to  the  generator  bus,  but  the  voltage  of 
the  generator  is  so  adjusted  that  the  battery  will  not 
take  care  of  any  continued  charge  or  discharge,  al- 
though it  may  take  care  of  any  rapid  fluctuations  and 
thereby  keep  a  steady  load  on  the  generator.  Floating 
has  been  used  in  telephone  service  more  or  less  re- 
cently, but  its  use  is  frequent,  especially  in  such  ex- 
changes where  only  one  battery  is  installed  with  a 
generate  >r. 

It  is  readily  recognized  that  the  best  practice  is  to 
charge  during  times  of  the  heaviest  exchange  load,  as 
the  generator  is  then  working  at  its  best  efficiency.     If 


the  battery  has  been  charged,  and  if  the  load  on  the  ex- 
change still  warrants  the  running  of  the  generator,  the 
current  on  the  machine  is  reduced  so  that  it  is  just 
equal  to  the  exchange  load,  and  the  battery  is  con- 
nected to  the  bus  ready  for  any  emergency.  It  also  acts 
as  a  regulator,  preventing  any  cross  talk.  The  battery 
is  generally  floated  in  this  way  until  such  time  as  the 
exchange  load  drops  off  to  a  point  where  it  is  uneco- 
nomical to  operate  the  generator.  Care  should  be 
taken  to  float  the  battery  in  such  a  manner  that  the 
battery  will  receive  only  sufficient  charge  to  compen- 
sate for  the  discharge,  as  floating  at  too  high  a  point 
causes  excessive  charge,  while  floating  at  too  low  a 
point  results  in  discharge. 

Th  result  of  investigation  on  a  large  number  of 
plants  has  demonstrated  that  if  the  voltage  is  main- 
tained at  an  average  of  2.08  volts  per  cell,  the  battery- 
will  be  kept  at  the  proper  point.  It  should  be  especially 
noted,  however,  that  the  battery-  should  not  be  floated 
when  the  gravity  is  at  its  maximum  density,  for  exam- 
ple, at  the  end  of  an  overcharge,  as  at  that  time  the 
fluctuating  charges   will   cause  gassing  and   excessive 
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charge.  It  is  far  preferable  to  float  al  a  point  equiva- 
lent I"  the  end  of  tin-  "regular"  charge.  There  arc 
several  methods  used  for  watching  the  correct  floating 

point . 

(a)  A  very  simple  device  is  a  recording  voltmeter, 
with  the  proper  range,  connected  directly  across  the 
battery  terminals.  This  meter  is  generally  designed 
for  a  24-hour  record  and  can  he  placed  directly  at  the 
switchboard.  If  connected  across  11  cells,  the  proper 
average  for  floating  should  lie  23  volts,  and  with  22 
cells,  the  corrected  figure  is  46  vi  'Its.  The  curve  on  the 
dial  shows  at  once  whether  the  floating  has  been  loo 
high  or  too  ]i  >\\ . 

1 1>  i  Where  it  is  possible  to  do  so,  periodic  readings 
of  the  pilot  eeil  gravit)  during  the  floating  period  act 
as  a  ready  tell  tale.  If  the  battery  has  been  floated 
properly,  there  will  be  no  change  in  gravity  over  the 
floating  period,  whereas  a  rise  or  fall  will  denote  thai 
tin-  voltage  of  the  generator  has  been  too  high  01 
In,,  for  the  battery  during  this  time  and  should  there- 
El  11  e  he  adjusted. 

(c)  Frequent  readings  oi  the  batter}  ammetei 
would  also  ser\  e  as  a  guide,  but  this  demands  the 
constant  attention  of  the  operator,  when  his  time  and 
labor  arc  necessary  in  other  directions.  There  have 
been  several  meters  of  the  integrating  ampere-hour 
type  designed  and  put  on  the  market  that  desi 
special  attention.  Two  meters,  one  manufactured  by 
the  General  Electric  Company  and  the  other  by  the 
Sangamo  Electric  Company  arc  very  similar  in  con- 
struction and  have  been  found  verj  reliable.  The 
instrument  manufactured  by  the  General  Electric  Com- 
pany is  of  the  mercun  motor  type  and  is  an  improve 
merit  on  the  old  Halsey  ampere  hour  meter.  This 
instrument  is  equipped  with  a  register  having  a  sweep 
hand  which  may  he  se1  back  to  zero  whenever  desired, 
i  sually  the  meter  is  set  al  no  at  the  end  of  charge, 
and  kept  there  b)  adjusting  the  bus  pressure.  It  is 
so  constructed  that  if  the  current  reverses,  that  is.  from 
charge  to  discharge,  the  rotation  of  the  meter  will  be 
in  the  reverse  direction  and  at  the  same  rated  speed 
per  ampere  in  either  direction.  From  the  portion  of 
the  pointer  it  can  lie  readily  noted  whether  the  charge 
exceeds  t  he  discharge  1  >r  vice  \  ersa. 

Briefly,  the  principle  ol  operation  is  based  upon 
the  fact  thai  electric  current  passed  through  the  disc 
or  cylinder  immersed  in  mercury,  where  it  is  cut  by  a 
field  from  a  permanent  or  electro  magnet,  will  cause 
the  disc  to  rotate  in  a  direction  at  right  angles  to  the 
flow  of  the  current,  the  torque  being  proportionate  to 
the  intensity  of  current  flow,  assuming  the  field  con- 
stant. 

AUXILIARY    APPARATUS. 

<  >n  account  ,.f  the  ease  in  operating  by  the  gravity 
method,  especially  by  the  use  of  a  pilot  cell,  some  spe- 
cial apparatus  has  bei  eloped.      A-  stated  previ- 
ously, specific  gravity   readings  are  only  correct   indi- 
is  of  the  state  of  charge  or  discharge   when   the 
temperature  and  height  of  the  electrolyte  remain  con- 
\ny  change  in  temperature  must  be  compen- 
>  any  variation   in  the  height   of  elec- 
This  may   be  done  by  calculation,  bul    this  is 
•1  lain  .in  :                  'ding  and  consequently  apparatus  has 
been   designed   in  accomplish   the  same  purpose  auto- 
matically. 


Compensating  Hydrometer  -  This  instrument  is 
similar  in  general  appearance  to  the  hydrometer  in 
use  for  many  year.-.  Ii  ha,  in  addition,  however,  a 
small  inner  bulb,  connected  by  a  small  lube  to  the 
electrolyte  of  the  cell.  When  the  hydrometer  is  prop 
erly  adjusted,  the  small  bent  inner  tube  is  Idled  with 
1  I.,.  1  rol)  te  up  ti 1  the  bulb,  which  is  filled  w  ith  air.  Any 
change  in  temperature  of  the  electrolyte  will  cause  a 
corresponding  variation  of  the  volume  of  air  in 
the  bulb,  and  expel  from  the  hydrometer  or  draw  into 
il  a  certain  quantity  of  electrolyte.  This  will  vary  the 
weight  of  the  hydrometer,  and  ibis  variation  compen- 
sates for  the  change  in  specific  gravit)  of  the  electro- 
lyte due  to  temperature  changes.  To  properly  adjust 
this  instrument,  a  reading  of  the  gravity  of  the  pilot 
cell  after  charge  should  be  taken  and  the  temperature 
-I  the  electrolyte  noted.  The  gravit)  leading  should 
then  be  corrected  to  a  standard  temperature  of  70  de 
grees  Fahrenheit. 

\\  Inn  the  correct  reading  has  been  calculated,  in 
sen  the  compensating  hydrometer  in  the  electrolyte  of 
the  same  cell,  then  remove  it,  and,  by  inverting  it,  allow 
the  acid  in  the  small  lube  to  enter  the  bulb.  This  o]vc- 
ration  should  be  repeated  until  the  compensating  in- 
strument reads  the  same  as  the  corrected  reading  of 
the  standard  hydrometer. 

A  comparison  of  the  standard  and  compensating 
instruments  should  be  made  on   the   following  day  to 

if  the  adjustment  is  fixed,  and  if  it  is  not,  a  further 
adjustment  is  necessary.  lor  the  firsl  month  it  is 
desirable  to  check  the  compensating  instrument  weekly 
with  readings  of  the  standard  corrected  for  tempera- 
ture, but  after  that  the  comparison  is  not  necessary 
so  frequently.  Naturally,  it  requires  some  time  foi  an 
instrument  of  this  character  to  adjust  itself  to  the 
temperature  of  the  electrolyte,  -•>  if  it  is  moved  about 
from  cell  to  cell,  at  least  fifteen  minutes  must  elapse 
before  any  reading  is  taken.  As  a  general  ride,  it  is 
preferable  to  keep  it  in  the  pilot  cell  and  take  individ 
ual  cell  readings  weekly  or  bi-weekly,  as  the  case  may 
be.  with  the  standard  hydrometer. 

Automatic  Cell-Filling  Device — Constant  evapora- 
tion from  the  surface  of  a  cell  will  vary  the  amount 
of  electrolyte,  and  naturally  the  specific  gravity  read 
nig-  are  affected.  In  some  cells  the  amount  of  evap- 
oration is  as  high  a-  3  per  cent  per  week,  and  this  will 
change  the  electrolyte  approximately  8  points  without 
any  charge  or  discharge  having  taken  place,  producing 
an  error  of  anywhere  between  20  and  40  per  cent,  de- 
pending on  the  type  of  cell.  This  error  may  be  cor- 
rected if  the  attendant  adds  sufficient  water  to  the 
electrolyte  daily  to  keep  the  height  constant,  but  quite 
an  error  can  be  introduced  if  this  proceeding  is  omitted 
fi  'f  several  days. 

The  automatic  cell-filling  device  was  developed  by 
the  Electric  Storage  Battery  <  ompany  to  insure  a 
constant  level  of  the  electrolyte.  Its  operation  is 
similar  to  that  of  the  automatic  float-valve,  and,  being 
constructed  entirely  of  glass,  with  the  exception  of  the 
rubber  stoppers,  is  not  acted  on  in  any  way  by  the 
acid  fumes. 

Signalling  Hydrometer — Although  the  specific 
gravity  method,  as  an  indication  of  the  -tale  of  charge 
or  discharge,  has  been  found  to  be  the  most  preferable. 
it  is,  nevertheless,  in  some  case-,  impossible  or  trouble- 
some for  the  attendant    to  take  a  number  of  readings, 
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to  determine  accurately  whether  the  gravity  has 
reached  a  certain  predetermined  point,  either  on  cnarge 
or  discharge.  Furthermore,  it  is  necessary  to  make 
the  temperature  correction  in  each  case  demanding 
additional  attention  and  time  on  the  part  of  the  ope- 
rator. 

The  signalling  hydrometer  corrects  automatically 
for  temperature  and  gives  notice  at  the  switchboard, 
either  by  the  ringing  of  a  hell  or  the  lighting  of  a 
signal  lamp,  that  the  gravity  has  reached  the  point  that 


Pig.    2.     Vntonintio    Cell    Pilling    Device. 

the  instrument  is  set  for.  The  principle  involved  in 
the  operation  of  this  instrument  consists  in  measuring 
by  means  of  a  balance  the  varying  resultant  weight  of 
a  hull)  of  constant  volume  immersed  in  the  electrolyte. 
This  bulb  is  filled  with  electrolyte,  and  as  the  tempera- 
ture of  the  electrolyte  of  the  cell  changes,  expansion  or 
contraction  of  that  in  the  bulb  results  and  either  some 
electrolyte  is  ejected  or  drawn   into  the  bulb  in   such 


l-'i*i.    :t.     siun.'illiiiK     Hyilr in 
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amount  as  to  cause  the  weight  to  vary  inversely 
the  temperature. 

Recording-Signalling  Hydrometer — A  further  devel- 
opment of  the  signalling  hydrometer  is  the  recording- 
signalling  hydrometer.  The  principle  is  precisely  the 
same,  with  the  additional  feature  that  a  permanent 
record  is  made  of  the  battery  operation  and  the  per- 
sonal  equation    of   the   attendant    is   checked   at   oner. 


The  moving  mechanism  or  drum  carrying  the  record 
is  actuated  by  an  eight-day  clock  so  that  a  complete 
record  of  one  week  is  obtained  on  each  sheet. 

Individual  Cell  Readings — From  all  that  has  been 
said  about  the  advantage  of  reading  the  pilot  cell  fre- 
quently, it  must  not  be  inferred  that  these  are  the 
only  readings  to  be  taken.  The  readings  of  the  pilot 
cell  only  serve  as  a  guide  to  the  regulation  of  the 
amount  of  charge  and  discharge  the  battery  as  a  whole 
should    receive,    and.    therefore,    periodic    readings    of 
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Pig.     4.    Signalling    Hydrometer. 


voltage  and  gravity  should  be  taken  on  the  individual 
cells,  the  frequency  of  these  readings  depending  on  the 
number  of  overcharges  the  battery  receives  per  month. 
In  the  first  place,  never  take  voltage  readings  on  open 
circuit;  they  are  of  no  value  whatever.  It  is  best  to 
take  the  reading  of  the  specific  gravity  of  each  cell  on 
the  day  before  the  overcharge  and  at  the  same  time  in 
each  case.  An  ordinary  hydrometer  will  do  for  this 
purpose,  as  relative  values  only  are  desired.  At  the 
end  of  overcharge  a  voltage  reading  of  each  cell  should 
be  taken  while  the  charging  current  is  still  flowing. 
If  any  falling  off  is  noticed  in  any  one  cell  relative  to 
the  others,   this  cell   should   be   examined  at  once  for 


Pig.    ■"».    Recording    Signalling    Hydrometer. 

the  possible  cause  of  the  trouble.  These  readings 
should  be  recorded  on  suitable  forms  and  carefully 
kept  on  file. 

Records — Too  much  cannot  be  said  about  records, 
as  it  is  only  by  the  careful  keeping  of  them  that  a  his- 
tory of  the  work  that  the  battery  has  performed 
throughout  its  life  can  be  obtained.  It  sometimes  hap- 
pens that  a  battery  is  read}'  for  renewals,  and  yet  when 
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the  question  is  being  considered,  there  are  no  figures 
or  facts  to  show  that  the  equipment  has  performed  the 
w..ik  for  which  it  was  installed,  and  quite  often  the 
blame  is  placed  on  the  manufacturer  when  it  does  not 
belong  there. 

In  general,  the  operation  of  any  equipment  or  ma- 
chinery that  has  a  financial  value  should  be  carefully 
recorded,  as  in  no  other  way  can  the  maintenance  be 
arrived  at,  and  any  figures  are  valueless  unless  they 
are  founded  on  facts.  In  some  cases  it  is  the  custom 
for  the  attendant  to  keep  his  records  in  a  book,  but  I 
think  that  special  forms  so  arranged  as  to  contain  the 
complete  record  of  a  week  or  longer  are  more  advis- 
able. 

Inspection — Frequent  inspection  of  the  individual 
cells  should  be  encouraged,  but,  of  course,  the  fre- 
quency of  inspection  is  dependent  on  local  conditions. 
ll  is  possible,  however,  in  an  1 1  -cell  equipment  to  in- 
spect all  the  cells  thoroughly  in  approximately  two 
hours,  This  time  need  not  be  spent  continuously  in 
the  battery  room,  but  may  be  scattered  throughout  the 
day.  If  the  cells  are  of  a  small  type,  this  time  will  be 
ci  insiderably  lessened. 

In  general,  it  is  well  to  get  over  all  the  cells  at  least 
two  or  three  times  a  week,  but  1  would  advise  that 
this  work  be  performed  even  oftener,  as  frequent  and 
close  observations  on  the  part  of  the  attendant  will  do 
more  towards  his  education  than  anything  else.  Aside 
from  this  feature,  thorough  inspection  will  always  an- 
ticipate trouble,  and  this  is  certainly  more  satisfactory 
than  the  doubtful  procedure  of  waiting  for  something 
to  develop.  Special  attention  should  be  given  to  the 
hanging  lugs  to  see  that  they  are  not  in  contact  with 
the  adjoining  lugs,  and  naturally  any  cells  that  read 
low  at  the  time  individual  readings  are  taken  should 
be  carefully  watched.  The  accumulation  of  sediment 
should  be  examined  from  time  to  time,  and  under  no 
circumstance^  should  it  be  allowed  to  touch  the  plates. 
This  sediment  can  be  easily  removed  from  a  battery 
made  up  <  f  cells  installed  in  glass  jars  by  removing  the 
elements,  pouring  off  the  clear  electrolyte,  washing 
out  the  sediment  and  replacing  the  element.  This  pro- 
cedure, however,  should  only  be  performed  when  the 
battery  is  fully  charged,  and  particular  care  should  be 
taken  not  to  allow  the  plates  to  become  dry. 

In  the  larger  type  of  cells  a  special  wooden  scoop 
may  be  used  to  advantage  and  the  sediment  removed 
without  disturbing  the  operation  of  the  battery. 

Another  method  of  cleaning  large  cells  is  to 
draw  off  the  electrolyte  and  thoroughly  flush  the  cell 
with  water  so  that  the  sediment  will  lie  stirred  up.  A 
syphon,  preferably  a  2-inch  rubber  hose,  should  then 
be  inserted  in  the  bottom  of  the  tank  so  that  the  dis- 
charge will  be  as  rapid  as  the  inflow  of  water  until  the 
cell  is  free  from  sediment.  The  water  in  the  cell  should 
then  be  replaced  by  electrolyte. 

Low  Cells — The  presence  of  low  cells  is  readily 
detected  by  (' I  l  falling  off  in  specific  gravity  or  volt- 
age, relative  to  surrounding  cells,  (2)  lack  of  gassing 
at  the  end  of  overcharge,  and  (31  by  the  color  of  the 
plates.  Tiie  cause  of  the  trouble  should  be  sought  out 
and  remi  wed  at  ence. 

Treatment — If  the  trouble  is  discovered  immedi- 
ately, it  will  be  possible  to  restore  the  cell  to  the  proper 
condition  by  the  following  overcharge.  If  this  over- 
charge  does  not   entirelv   restore   it.   the   second   over- 


charge may,  or  it  might  be  necessary  to  charge  the  cell 
separately. 

The  simplest  method  is  to  overcharge  the  entire 
battery,  but  care  must  be  exercised  not  to  do  this  to 
excess.  It  is  preferable  to  cut  the  cell  out  for  several 
discharges  and  put  it  back  in  circuit  again  before  be- 
ginning each  charge.  In  this  way  the  low  cell  receives 
the  benefit  of  several  charges  without  going  through 
am  discharge.  Another  method  is  to  charge  the  cell 
from  some  outside  source,  either  using  the  charging 
generator  with  a  water  rheostat  in  circuit  or  by  cutting 
down  the  field  excitation,  or  a  special  low-voltage  ma- 
chine may  be  used. 

BATTERY     ROOM    AND    VENTILATION. 

An  exceedingly  important  item  is  the  design  of  the 
batter)  room  and  the  proper  means  for  obtaining  ven- 
tilate m.  The  normal  temperature  for  a  battery  is  70 
degrees  Fahrenheit,  so  the  aim  should  be  to  so  design 
the  room  that  the  temperature  can  be  kept  between  50 
and  So  degrees  Fahrenheit.  If  the  temperature  is  too 
high  excessive  wear  on  the  plates  will  be  the  result, 
and  whereas  a  cold  room  causes  no  harm,  still  the 
capacity  of  the  battery  is  temporarily  reduced  while 
operating  at  low  temperatures. 

Ample  ventilation  should  also  be  provided  to  in- 
sure a  sufficient  circulation  of  the  air  so  that  all  stands, 
insulators,  cells,  etc..  may  be  kept  reasonably  dry.  At 
the  end  of  charge  a  slight  percentage  of  the  acid  is 
given  off  when  the  cells  are  gassing,  and  as  acid  is 
hydroscopic  and  will  collect  moisture  from  the  atmos- 
phere, keeping  all  surfaces  where  it  settles  damp, 
ample  means  mu-t  he  provided  lor  carrying  off  the  gas 
and  particles  of  acid.  The  deposit  of  acid  on  the  insu- 
lators should  be  carefully  watched,  as  this  will  start 
electric  leakage,  which  will  eventually  cause  electro- 
lysis on  the  lead  lining  of  the  tanks,  if  they  happen  to 
he  used,  and  the  tanks  will  leak.  Naturally,  when  the 
w len  shell  of  the  tank  is  saturated  with  acid,  deteri- 
oration is  more  rapid.  It  is  not  sufficient  to  wash  off 
with  water  in  order  to  obtain  dryness,  but,  in  addition, 
all  parts,  namely  tanks,  woodwork,  insulators,  floor, 
etc.,  should  be  washed  occasionally  with  a  solution  of 
bi-carbonate  of  soda  until  all  the  acid  is  neutralized, 
and  then  remove  with  a  stream  of  water  all  traces  of 
the  soda.  Furthermore,  if  the  gases  given  off  on 
charge  are  closely^  confined,  there  is  danger  of  an 
explosive  mixture,  and  for  this  reason  a  naked  flame 
should  never  be  brought  into  the  battery  room  when 
gassing  is  going  on.  The  simplest  method  of  ventilat- 
ing is  to  make  suitable  outlets  in  the  ceiling  with  a 
number  of  inlets  near  the  floor  level,  about  twice  the 
area  of  the  outlets.  In  some  cases  where  the  outlets 
and  inlets  cannot  be  properly  arranged,  forced  draught 
is  necessarv. 


Canadian  telegraph  lines,  according  to  a  report 
presented  to  the  Dominion  Parliament  at  Ottawa,  re- 
cently, are  not  profitable.  The  receipts  are  $122,432.53, 
while  the  expenses  amount  to  $386,567.34.  In  Yukon 
and  northern  British  Columbia  considerable  difficulty 
is  experienced  through  snow  slides,  rock  slides,  bliz- 
zards, etc..  and  a  proposition  is  under  consideration  to 
install  wireless  systems  where  wire  trouble  is  most 
prevalent. 
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LAW  OF  THE  TELEPHONE. 

liY    EMERSON    V\  .    READ. 

Reference  has  heretofore  been  made  in  these  arti- 
cles to  the  interference  of  trees  with  the  stringing  of 
wires  by  enterprises  making  use  of  wires  in  the  regular 
course  of  business.  From  cases  actually  occurring  and 
reported  in  the  various  courts  of  appeal  it  appears  that 
such  interference  can  be  treated  in  three  classes, 
namely  : 

1.  When  trees  wholly  stand  on  private  property. 

2.  When  trees  root  and  stand  on  private  property, 
but  overhang  adjoining  property  or  highways. 

3.  When  trees  wholly  .stand  on  highways. 

In  the  first  class  courts  have  no  trouble  in  deter- 
mining rights  questioned  on  the  interference  with 
trees  by  employees  of  a  company   stringing  its   wires 

through  the  foliage.     T >ften  has  it  been  held  that, 

should  a  telephone  company  cut  away  or  trim  trees 
wholly  within  the  boundaries  of  private  property,  such 
company  is  liable  for  the  damage  done  to  the  owner  ol 
the  tree.  In  such  instances  the  company  should  enter 
into  an  agreement  with  the  owner  relative  to  Stringing 
wires  through  the  tree,  or  else,  actually  avoid  it.  A 
reliable  decision  on  this  poinl  is  rendered  in  Tissol 
v.  Great  Southern  Tel  &  lei.  Co.  1 J  Am.  Flee,  (as. 
286).  There  the  company's  servants  cut  awav  foliage 
in  a  valuable  magnolia  tree  to  the  extent  of  aboul  a 
thirty-foot  circumference.  It  was  shown  that  the  com 
pany's  servants  had  committed  trespass,  both  in  en- 
tering the  premises  and  in  cutting  the  tree.  This  fol- 
lows directh-  as  a  consequence  of  the  rules  of  law 
applicable  to  all  private  property,  and  especially  the 
one  insuring  to  an  owner  protection  in  the  enjoyment 
of  his  property. 

Some  difficult  questions  arise  in  dealing  with  tree- 
that  protrude  into  the  highway,  (in  first  impression 
1:  would  seem  that  a  company,  owning  a  franchise  to 
string  telephone  wires  in  a  highway  could,  without 
further  negotiation,  trim  tree-  that  actually  and  un- 
avoidably interfered  with  the  company's  operation-. 
This  was  the  fact  in  Southwestern  Tel.  &  Tel.  Co.  vs. 
Branham,  a  Texas  case  (74  S.  VV.  949).  There  it  was 
determined  that  trees  so  protruding  cannot  be  trimmed 
and  chopped  away  summarily.  first  the  municipal 
government  must  declare  such  branches  to  be  public 
nuisances  and  abate  them  as  such.  In  the  absence  of 
any  finding  by  the  proper  authorities  that  such  consti- 
tuted a  nuisance,  they  cannot  be  dealt  with  by  the 
company  as  such. 

(.'are  must  be  taken  in  trimming  trees  back  to  the 
owner's  line.  Any  unnecessary  cutting  or  spoliation 
beyond  the  line,  or  even  an  intrusion  upon  the  land  oi 
the  owner,  in  carrying  on  the  authorized  work,  will 
constitute  a  trespass.  The  case  of  Memphis  Bell  Tel. 
Co.  vs.  Hunt  (1  S.  W.  159)  suggests  that  limbs  of 
trees  protruding  from  private  grounds  into  the  high- 
way might  be  trimmed  from  ladders. 

Another  condition  arises,  too,  with  respect  to  trees 
of  this  class.  'frees,  in  their  spreading,  might  en- 
compass wires  long  in  place  ami  hung  at  a  time  when 
no  such  trouble  or  source  of  annoyance  existed.  This 
was  the  Branham  case  doctrine.  The  company,  under 
such  conditions,  cannot  take  summary  action,  how- 
ever. True,  it  has  a  suit  for  damages,  yet  its  relief 
must  be  had  from  the  hands  of  the  municipality,  to- 
wit  :  have  the  city  remove  the  obstruction. 


I  rom  this  it  eaunc.it  be  implied,  however,  that 
owners  oi  trees  are  entitled  to  space  above  the  high- 
way at  their  pleasure.  In  that  particular  they  owe  a 
duty  to  travellers  and  the  municipality  to  use  reason- 
able care  to  prevent  trees  on  his  land  becoming  a 
menace  or  a  danger  to  those  using  the  highway  as 
travellers  on  the  street  or  as  companies  erecting  poles, 
wires,  car  systems,  and  the  like. 

It  may  fie  said  by  way  of  modification  that  the 
rules  above  stated  differ  with  the  various  state  juris- 
dictions. For  instance,  .Michigan  has  decided  (Wyant 
vs.  Central  Tel.  Co.,  [23  Mich.  51  1  that  notice  need  not 
be  given  to  either  owner  or  municipality  by  a  com- 
pany stringing  wires  under  a  proper  franchise  if  such 
limbs  protrude  over  the  owner's  line  and  obstruct  the 
hanging  of  the  necessary    wires. 

Questions  arising  out  of  the  third  class  shown 
above  are  subject  to  much  legal  difficulty  in  solution. 
Two  elements  are  to  be  regarded  in  dealing  with  cases 
of  that  nature:  <  Inc.  does  the  abutting  owner  own  to 
the  center  of  tin-  street,  his  fee  being  subject  to  the 
public's  easemenl  of  thorough  fore?  Two,  does  the 
municipality  own  the  fee  of  the  street  absolutely? 

Generally  speaking,  telephone  companies  cannot 
trim  trees  growing  wholly  on  the  highway  if  the 
abutting  owner  owns  to  the  center  of  the  street.  This 
is  the  general  rule,  though  it  has  so  many  modifications 
thai  it  now  represents  an  elementary  rule  much  de- 
parted from  in  the  course  of  the  development  of  mod- 
ern   rules. 

In  cases  in  which  the  municipality  owns  the  fee 
simple  title  to  the  street  one  rule  predominates.  The 
abutting  owner  may  lie  ignored  I  Wyant  case)  and  the 
company  may  do  reasonable  and  necessary  trimming 
subject  solely  to  the  regulation-  of  the  municipality. 

On  the  whole,  the  rules  regulating  the  trimming 
by  companies  which  string  wires  are  reasonable  and 
proper.  Hut  harsh  rules  have  been  established  in 
some  states.  New  York  and  Connecticut  111  the  blast, 
and  Ohio  and  Illinois  in  the  north  central  part  of  the 
United  States,  have  come  to  such  determinations  as 
Ibis,  "a  telephone  company  is  liable  to  the  owners  of 
the  trees  even  where  the  trimming  does  not  go  beyond 
what  is  necessary  in  the  reasonable  prosecution  of  the 
work  of  construction."  Generally  the  states  merely 
require  that  reasonable  and  lawful  trimming  by  the 
companies  be  done.  Unnecessary  cutting  of  branches 
constitutes  a  trespass  either  if  the  .branches  are  cut 
back  and  across  the  line  of  the  owner,  or  if  too  large 
a  circumference  of  foliage  is  cut  in  proportion  to  the 
needs  of  the  wires. 

State  constitutions  provide  that  the  state  govern- 
ments shall  not  interfere  in  matters  of  municipal  gw 
ernment  which  are  purely  municipal  matters.  Such 
a  matter  is  the  ordinance  of  a  city  prohibiting  the  in 
jury  of  trees  and  encouraging  their  growth.  An 
ordinance  enacted  by  the  Supervisors  of  a  city  pro- 
viding a  penalty  for  the  cutting,  trimming  and  break- 
ing of  trees,  their  limbs  and  foliage,  is  a  police  regula- 
tion and  can  be  enforced  against  companies  and  indi- 
viduals indiscriminately.  A  case  of  that  nature  arose 
in  New  lersev  when  the  state  of  Xew  Jersey  attempted 
to  show  such  an  ordinance  (enacted  by  Orange  Town- 
ship)   to  be   without    the  police  power  and   invalid    (61 

N.  J.  I..  202). 
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When   people   played   the  organ    with   their   fists, 
when  they  could  multiply  only  with  the  multiplication 
table  before  them,  when  hands  did 
Room  wh.ii    is  now  done  by  heads,  time 

For  All  and   labor    were    of    little    conse- 

quence. Now,  however,  anything 
thai  saxes  time  or  work  is  no  longer  a  luxury  but  an 
absolute  necessity. 

The  judicious  use  of  the  telephone  is  a  great  saver 
of  tune,  and  consequently  it  is  fast  becoming  indis- 
pensable. Likewise  its  injudicious  use.  such  as  by 
the  stenographer  during  the  noon  hour,  is  a  waste  oi 
time,  but  this  is  extraneous.  Man's  gregarious  in- 
stinct is  cognate  with  thai  of  self-preservation,  and 
it  is  satisfied  by  the  telephone,  whether  in  the  ease 
of  the  housewife  in  the  citj  flat  or  the  rancher  in  his 
lonelj    cabin. 

Although  the  increase  in  its  use  has  been  great, 
yet  there  remains  a  demand  For  its  services  which 
existing  companies  cannot  supply.  There  is  still  SO 
much  to  be  done  that  it  seems  futile  to  engage  in  in- 
ternecine   quarrels.      The    public    wants     service     and 

cues  little  by    whom   it    is  given.  SO  Ion-   as   it    is   g I 

There  never  was  a  time  s,,  favorable  ior  telephone  de 
velopmciil.  nor  is  its  field  so  limited  as  to  shut  out 
compet  itii  m. 

Competition,  in  its  better  sense  of  emulation, 
gives  better  service.  It  mav  even  become  co-operation 
in   extending  service,  rather  than   opposition   in   limit 
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ine  it.     "Live  and   let    In  e' 


a   better   doctrine   than 


"dog   eat    dog." 

The  field  for  the  telephone  is  a  broad  one  and 
there  is  ample  room  for  all.  A  quart  llask  tilled  with 
alcoholic  vapor  will  receive  another  quart  of  gasoline 
vapor  without  increase  in  volume,  just  as  a  glass  tum- 
bler filled  with  shot  can  hold  a  large  amount  of  water 
without  spilling.  This  is  much  like  the  case  of  the 
vegetable  man  who  sells  live  bushels  of  big  potatoes 
and  one  bushel  of  small  ones  from  his  original  five 
bushel  basket.  With  so  many  fields  as  yet  unde- 
veloped, however,  there  should  be  no  necessity  to 
duplicate  lines  except  where  public  opinion  demands 
better  service  or  a  better  rate. 

At  a  recent  meeting  of  independent  telephone  men 
in  Boston  it  was  the  consensus  of  opinion  that  there 
is  a  greater  demand  for  telephone  service  than  exist- 
ing organizations  can  supply  and  that  the  plan  of  the 
independents  will  be  to  offer  good  service  at  fair  rates 
ami  let  competition  take  care  of  itself.  We  have  often 
spoken  of  the  great  strides  being  made  by  independent 
i elephone  companies  on  the  Pacific  Coast.  The  fad 
that  sixteen  and  one-half  million  dollars  are  to  be  ex- 
pended by  the  Bell  companies  in  improving  their  ser- 
vice goes  to  show  that  this  competition  is  felt.  As 
long  as  il  results  in  improvement  of  service  the  pub- 
lic   is    satisfied. 
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Wireless  communication  from  Paris  to  Canada, 
a  distance  of  over  3,000  miles,  is  maintained  by  the 
stations  on  the  Eiffel  Tower  and  at  Glace  Bay. 

Wireless   for  the  Orient   is   to  be   established   by 
the   United   Wireless   Company.     A   chain   of  wireless 
stations  will  he  established  from  Vladivostok  to  Aden 
to  communicate  with  the  steamships  in  the  Pacific. 

Coyote  hunting  by  telephone  is  reported  from 
Gridley,  California.  After  crippling-  the  animal  a 
farmer  telephoned  to  his  neighbor  that  it  was  headed 
his  way.  The  second  farmer  missed  the  coyote  but 
telephoned  to  a  third  farmer  who  killed  the  animal. 

Electric  smelting  of  iron  ore  is  to  be  tried  on  a 
commercial  scale  in  Norway.  The  first  installation 
includes  two  2,500  h.  p.  iron  furnaces  and  two  600 
h.  p.  steel  furnaces.  Two  phase  current  is  to  be 
used  and  the  system  of  Otto  Stolhane  of  Sudrika, 
Sweden,   installed. 

A  big  bond  issue  of  $111,500,000  first  mortgage 
and  collateral  trust  five-per-cent  sinking  fund  thirty- 
year  gold  bonds  of  the  Pacific  Telephone  and  Tele- 
graph Company  is  being  offered  for  public  subscrip- 
tion at  95.5  and  accrued  interest,  simultaneously  in 
New  York.  Chicago,  Philadelphia  and  Boston.  The 
bonds  may  be  retired  at  no  on  January  2,  1922,  or  any 
interest  date  thereafter.  The  new  bonds  are  secured 
by  a  first  mortgage,  either  direct  or  by  deposit  of 
securities  on  the  entire  plant  and  property  of  the  com- 
pany, subject  only  to  $3,000,000  bonds  of  one  of  the 
constituent  companies  maturing  in    IQ13. 

The  wireless  telegraph  as  a  life  saver  was  called 
into  service  in  summoning  aid  for  the  Pacific  Mail 
Steamship  Indiana,  which  went  ashore  at  Port  Tosco 
on  the  western  coast  of  Mexico  this  week.  While  the 
^hip  was  pounding  on  the  rocks  the  cruiser  West  Vir- 
ginia. Admiral  Swinburne's  flagship,  saw  the  distress 
signals"  which  were  sent  up.  and  immediately  sum- 
moned bv  wireless  the  cruiser  Albany,  with  the  tugs 
Fortune  and  Navajo,  which  were  in  Magdalena  bay. 
The  ships  of  lighter  draft  were  able  to  go  close  to 
the  wreck  and  take  off  the  passengers  and  crew.  The 
pa^engers  were  carried  to  San  Francisco  by  the 
armored  cruiser  California.  All  news  of  the  disaster 
until  the  arrival  of  the  cruiser  was  by  wireless  tele- 
graph. 

An  important  telephone  decision  by  the  Indiana 
Supreme  Court  relates  to  the  exchange  of  service 
through  physical  connection  of  rival  lines.  The  court 
was  asked  by  the  complaining  company  to  compel  the 
defendant  company  to  restore  the  connection  which 
had  been  severed  in  order  to  enforce  the  payment  of 
disputed  tolls.  The  court  held  that  a  telephone  com- 
panv  is  a  common  carrier  of  messages,  and  when  the 
owner  of  one  system  of  telephones  and  exchanges  has 
made  physical  connection  between  his  and  other  lines 
and  exchanges  in  the  surrounding  country  under  an 
agreement  for  interchange  of  service  for  an  inter- 
mediate period,  and  each  has  developed  his  own  tele- 
phone system   with  reference  thereto,  the  courts  will. 


upon  a  proper  proceeding,  restrain  the  owner  of  such 
telephone  system  from  severing  relations  with  a  single 
(■ne  of  the  connecting  lines  and  exchanges,  or  compel 
him  to  restore  a  severed  connection.  The  court  ruled, 
however,  that  the  complainant  should  have  paid  under 
protest  the  amount  claimed  as  due  for  tolls  and  then 
recovered  the  same;  that  this  was  his  adequate  remedy 
and  for  his  failure  to  invoke  this  remedy  he  was  not 
entitled  to  a  writ  of  mandamus  to  compel  restoration 
of  connection.  The  court  added  that  after  actual  phys- 
ical connection  has  been  made  between  the  lines  of 
two  systems  of  telephones,  the  property  of  each  is 
impressed  with  such  a  public  interest  that  neither  can 
disregard  it. 

Indiana  telephone  legislation  provides  that  any 
telephone  company  organized  in  the  State  shall  have 
power  to  acquire  by  lease  or  purchase  the  lines,  ex- 
changes, franchises,  rights  and  other  property,  or  any 
part  thereof,  of  other  telephone  companies,  or  to  dis- 
pose of  by  lease  or  sale  its  lines,  exchanges,  rranchise 
rights  and  other  property,  or  any  part  thereof,  and 
a  No  shall  have  the  power  to  acquire  and  hold  stock  and 
bonds  of  other  telephone  companies.  Until  this  recent 
amendment  was  made  the  law  did  not  permit  a  com- 
pany organized  under  the  laws  of  Indiana  to  hold  stock 
in  any  other  company.  On  the  other  hand,  the  Central 
Union  and  other  companies  organized  under  the  laws 
of  other  States  have  had  such  right  and  power.  The 
amended  law  puts  home  companies  on  an  equal  footing 
with  foreign  companies  and  is  expected  to  stimulate 
and  strengthen  the  independent  system  in  the  State. 

The  telephone  for  train  dispatching  was  explained 
iti  a  paper  read  before  the  St.  Louis  Railway  Club,  on 
February  12th,  by  Mr.  W.  F.  Harkness.  The  orders 
are  issued  verbally  by  the  dispatcher  to  the  operator 
or  operators  over  a  metallic  circuit  telephone  line  in 
place  of  being  sent  by  telegraphy.  By  means  of  se- 
lective apparatus  each  station  is  called  individually 
without  signaling  the  other  station?  on  the  line.  Tt 
has  been  found  that  the  operators  answer  the  selector 
hell  more  promptly  than  they  do  the  sounder,  due 
partially  to  the  extra  volume  of  sound  given  by  the 
bell  and  also  to  the  fact  that  it  will  ring  until  the  call 
is  answered.  The  accuracy  of  the  telephonic  trans- 
mission is  clearly  shown  by  the  fact  that  the  dispatch- 
ing and  reporting  of  trains  on  a  large  number  of  roads 
have  been  handled  for  a  year  or  more  by  telephone 
without  mistakes  having  occurred.  Telephones  are 
now  used  for  train  service  over  certain  sections  by  the 
Lake  Frie  Alliance  &  Wheeling,  the  Pennsylvania,  the 
New  York  Central  &  Hudson  River,  the  Chicago,  Bur- 
lington &  Otiincy.  the  Lake  Shore  &  Michigan  South- 
ern, the  Chicago  &  Northwestern,  the  Michigan  Cen- 
tral, the  Chicago,  Milwaukee  &  St.  Paul,  the  Northern 
Pacific,  the  Delaware,  Lackawanna  &  Western,  the 
Great  Northern,  the  Chicago,  Rock  Island  &  Pacific, 
the  Union  Pacific,  the  Illinois  Central,  the  Canadian 
Pacific,  the  Atchison.  Topeka  &  Santa  Fe.  the  Frie. 
the  West  Jersey  &  Seashore  and  the  Virginia  Rail- 
roads. 
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DEATH    OF   H.    D.    SCRIBNER. 

Herbert  Dudlej  Scribner,  Pacific  ('nasi  manager  of  the 
Allis-Chalmers  Companj  of  Milwaukee,  Wis.  died  al  San 
Francisco  on   April   ".    1909,   aged    11    years. 

In  the  death  of  11  D.  Scribner,  the  electrical  interests  of 
the  Pacific  Coast  have  lost  a  man  who  was  not  only  a  business 
associate  bui  a  friend  and  comrade — a  man  whose  many 
years  of  hard  work  in  the  period  of  earlj  development  un- 
questionably entitled  him  to  a  place  among  the  pioneers  of' 
the    electrical    industry    in    this    section. 

He   came   to   the    Pacific   Coast    from    the   Stale   of   Maine, 

wentj  years  ago   and  at  that  time,  although  but  23  years 

of  age,  he  alreadj   occupied  a  high  position  in  the  eleci 
business 

Shortlj  after  his  arrival  here  he  built  the  first  elec- 
trical road  on  the  coast  at  Seattle,  which  marked  th<  be 
ginning  ol  electrical  development  in  that  section  of  the  conn 
try.  For  some  time  thereafter  he  was  associated  with  How- 
ard C.  Holmes,  constructor  of  the  San  Francisco  Ferry 
Building  and  in  connection  with  Mr.  Holmes  undertook  some 
extensive  operations.    Electrical  lines  tit  Stockton  and  Tacoma 
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Herbert    Dudley    Scribner. 

resulted   from  his  efforts,  and  Vancouver,  B.  C.  saw  its  first 
electrical  railway  constructed  by  him. 

Among  other  engineering   feats   by   which   his  name   will 
abered  is  the  line  which  connects  Oakland  and  Hay- 
wards,  Cal. 

Following    rlie    above    work    he    became    associated    with 
the  San  Francisco  office  of  the  Westinghouse  Electric  &  Man- 
ufacturing  Co.,    where   hi     occupied    an    important    position    in 
the   Power   Apparatus  Sales   Department    for  many  years.     It 
he   was   with   the  Westinghouse  Company  thai    he 
ed    and   accepted    the   offer   of   the    Allis-Chalmers    Coin 
the   management   of   their    Pacific    Coast 
i  ch  position  In-  occupied  at  the  time  of  his  death. 
Mi.    Scribner's    home    was    in    Alameda,    Cal.,    and    lie    is 
survived  by  a  wife  and  three  children,  two  girls  and  a  boy. 

bebl  a-  bis  la  ,.  home  on  April  f.th.  at  which 

■iid  associates  testified   to  the  esteem 

in   which   lie   was   held    bj    numerous    Moral    tributes;    a    large 

ii  of  the  San   Francisco  lodge  of  Elks,  of  which   Mr. 

Scribner  was  a  popular  member,  participated   m  the  services 


PERSONAL. 
F.  II.  Toss  of  San  Francisco  is  at   Victoria,  It.  C. 

Thomas  <;.  Crier,  general  sales  i tager  of  the  Nungesser 

Electric  Battery  Company,  has  sailed  for  Porto  Rico 

W.  II.  Whiteside,  president  id'  Allis-Chalmers  Company, 
Milwaukee,  Wis,  arrived  in  San  Francisco  this  week  from 
l.os  Angeles. 

A.  M.  Little  has  resigned  as  representative  of  Pass  & 
Seymour  to  become  general  manager  for  the  Mohawk  Electric 
( !ompanj  of  Syracuse,  X.  Y. 

E.  H.  Stevens  has  resigned  as  general  superintendent  of 
plants  of  the  Public  Service  Corporation  of  New  Jersej  to 
become  vice  president  and  general  manager  of  the  Bird-Archer 
Company,  manufacturers  of  boiler  compounds,  90  West  street, 
New   York. 


NEWS    OF    THE    STEAM    ENGINEERS. 

A  large  audience  composed  of  members  and 
friends  of  California  No.  '■',.  National  Association 
of  Stationary  Engineers,  attended  an  illustrated 
lecture  on  the  "Parsons  Turbine"  at.  the  asso- 
ciation rooms  Wednesday  evening,  March  :11st. 
The  subject  was  ably  handled  by  Mr.  Charles  W.  Baker,  who 
pn  i.iced  his  remarks  bj  giving  a  short  history  of  the  turbine 
from  the  days  of  Hem,  to  the  gradual  evolution  of  the  modern 
parallel  and  double  How  turbine,  illustrating  his  remarks  by 
lantern  slides. 

The  Educational  Committee  of  the  association  announced 

that   on   Wednesday  evening,    \pril  7th.  a  talk  on    "Motors"  will 

iven  ai   the  association   rooms  by   Mr.  .1.   Henry  Klink  of 

the    Westinghouse    Electric  Company,   which    promises   to   be 

of  much  interest  to  the  engineers  and  their  friends.    A  general 

iiiou   to  attend   is   extended    bj    the  association   to  anyone 

i  >ted  in  the  subject 

Stiii  Francisco  No.  I.  X.  A.  s.  E.,  at  its  last  meeting 
decided  bj  unanimous  vote  to  affiliate  with  the  California 
State  Associaiton,  X  A.  S  E.  Steps  to  that  end  will  be  taken 
immediately,  and  delegates  elected  to  attend  the  State  con- 
vention in  June  coming. 


TRADE    CATALOGUES. 

The  General  Electric  Companj  has  issued  Bulletin  No. 
1654  devoted  to  the  description  of  G.  E.  Section  Swindles. 

Bulletin    No     (655,    from    the   General    Electric   Company, 
a  description  of  an  electric  furnace  adapted  to  temper 
ing  and  annealing. 

An  attractive  booklet  from  the  General  Electric  Company 
states  the  advantages  of  tantalum  incandescent  lamps  for 
lighting  railroad  cars 

Westinghouse  Multiple  Tungsten  lamps  for  alternating 
or  direct  current  circuits  are  illustrated  and  described  in 
Circular  Xo.  1160  from  the  Westinghouse  Electric  and  Man- 
ufacturing   Company. 

Circular  Xo.  1164  from  the  Westinghouse  Electric  and 
Manufacturing  Company  is  devoted  to  their  type  M.  S.  al- 
ternating current  polyphase  induction  motor.  This  is  a  con- 
stant speed  squirrel  cage  rotor,  especially  designed  for  mill 
service. 

Bulletin  Xo.  3765,  entitled  "Hell  Ringing  Transformers," 
from  the  General  Electric  Company,  illustrates  and  describes 
a  small  transformer  for  use  in  connection  with  the  operation 
of  electric  call  bells,  eliminating  the  usual  battery  for  this 
purpose. 

The  General  Electric  Company  in  folder  Xo.  3761.  entitled 
"Extension  Diffusers,"  describes  a  diffuser  for  use  in  connec- 
tion with  incandescent  lamps  designed  to  meet  the  demand  for 
an  incandescent  lamp  fixture,  embodying  aesthetic  as  well  as 
the  scientific  principles  required  for  certain  high  grade  [ncan 
i   'nt.  lighting. 
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915,625.  Telephone  Receiver.  Alcorn  Rector,  New  York, 
N.  Y.,  assignor  to  Rector  Help-A-Phone  Company,  New  York, 
N.  Y.  The  combination  wilh  a  telephone  receiver  of  the  usual 
type,  of  a  ring  interposed  between  the  end  of  the  receiver  and 
its  ordinary  ear  piece,  the  said  ring  being  adapted  to  fasten 


A    & 


to  the  receiver  over  the  diaphragm,  having  its  outer  end 
screw  threaded  to  receive  the  usual  ear  piece,  and  having  a 
central  sound  bore  corresponding  with  the  bore  of  the  ear 
piece. 

915,079.  Telephone  Receiver.  James  Dixon,  Cleveland, 
Ohio.  A  telephone  receiver  having  the  usual  opening  therein 
for  delivering  sound  waves  and  provided  at  one  side  of  and  a 
suitable  distance  from  the  said  opening  with  a  lug  arranged 


wholly  at  the  said  side  of  the  opening  and  in  position  to  be 
pressed  against  the  bonj  structure  of  the  head  of  a  person  in 
suitable  proxinii  j  to  the  outer  ear  of  the  organ  of  hearing  to 
which  the  telephone  receiver  is  to  be  applied. 

915,077.  Desk  Stand.  William  \V.  Dean,  Chicago,  III. 
assignor  to  Kellogg  Switchboard  and  Supply  Company,  Chi 
(■ago.  111.  In  a  desk  set.  Hie  combination  with  a  stand  having 
a  tubular  standard  and  a  hollow  base,  of  a  hook  switch  lever 
mechanism  within  said  standard  and  suitably  pivoted  near  its 
upper  end  upon  which  the  receiver  is  adapted  to  he  suspended, 
a    portion    of    said    hook  switch    lever    mechanism    extending 


downward  through  the  tubes  with  its  lower  end  adapted  to 
have  a  horizontal  reciprocating  motion,  a  set  of  switch  springs 
inclosed  by  said  base  and  disposed  in  a  horizontal  plane  to 
render  their  contacts  visible  from  beneath,  the  lower  end  of 
said  switch-hook  mechanism  being  adapted  to  actuate  said 
springs  by  its  horizontal  movemenl  to  control  the  circuit 
therethorugh,  substantially  as  described. 


915,578.  Machine  for  Recording  Telephone  Calls.  Her- 
mann Fascher,  San  Diego,  Cal.  In  a  telephone  call  recorder, 
the  combination  with  the  central  switchboard  and  line  wires, 
of  connections  therewith  through  receiver  switch  of  sub 
scriher's  telephone,  a.  call  transmit  ling  mechanism  and  a  call 


recording  mechanism,  each  of  said  mechanisms  being  con- 
nected with  said  receiver  switch,  and  a.  double  source  of 
energy  at  central  for  the  operation  of  said  call  recorder 
mechanisms. 


915,305.  Telephone  Pole.  Eugene  .1. 
New  hall.  Waupaca,  Wis.  In  combination, 
a  pole,  braces  seemed  to  the  pole  al  inter- 
vals in  its  length,  guys  having  connection 
at  their  upper  ends  with  the  pole  and  de- 
flected by  means  of  the  braces,  stays  having 
connection  at  their  lower  ends  with  said 
pole,  turn  buckles  connecting  the  upper  ends 
of  the  stays  with  the  lower  ends  of  the 
gu\  s.  and  means  connecting  the  turn 
buckles  in  series  to  prevent  l heir  move- 
menl  when   properly  adjusted. 


916,245.  Telephone  Transmitter  Attachment.  Richard  L 
Woodward,  Jersej  City,  X  I.  The  combination  with  the  main 
casing  and  mouth  piece  of  the  transmitter  of  a  telephone,  of 
an  intermediate  casing  detachably  connected  with  the  main 
casing  and  with  which  the  mouth  piece  is  detachably  eon 
nected.   said   intermediate   casing   being   provided   transverse!} 
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of  the  bottom  portion  thereof  and  of  tin  outer  end  thereof 
with  a  rod  which  projects  therefrom  at  one  side  and  is  pro 
viiled   with   a   handle,  and  a   plate  secured   to  said   rod    within 

said  inten liate  easing  ami  adapted  in  one  position  to  close 

the  transmitter,  said  plate  and  rod  being  provided  with  a 
spring  which  normally  holds,  said  plate  in  position  to  close 
the  transmitter. 
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TELEPHONE  BOOTH  FANS. 

Everyone  is  familiar  with  electric  fans  and  knows  what 
a  relief  thej  are  in  the  summer  time  for  offices  and  for 
houses,  but  their  use  is  being  extended  to  another  field,  where 

they   are   as   niiich   appreciated        To   anyone    who   has  occasion 

to    use    long-distance    telephone    booths    at    all    it    will    be   a 

source  of  pleasure  to  know  that  the  Westinghouse  Company 
i  mow  manufacturing  an  8-inch  fan  which  can  bo  used  to  keep 
the  aii-  in  circulation  in  the  booth. 

These  fans  look  like  a  toy:  some  people  have  facetiously 
said  I  hey  would  do  for  a  watch  charm,  bin  they  are  far  from 
being  mere  toys.  The  blades  spread  Inn  8  inches,  while  the 
motor  is  not  half  the  size.  The  motor  is  supported  bj 
springs  from  an  arm  screwed  to  the  side  of  the  booth,  ami 
may  lie  tilted  or  turned  through  a  wide  range  of  directions. 
'lie'  springs  prevent  anj  transmission  of  vibration  from 
motor  to  the  telephone,  and.  as  the  fan  is  noiseless,  the  effect 


Teli'pliouc    Ko.itii    i-'mii. 

is  to  blow  the  impure  air  out  of  the  booth  and  bring  in  fresh 
without  in  any  way  affecting  the  use  of  the  telephone.  As 
booths  are  usually  provided  with  several  small  holes  thi  ail 
i;  circulated  even  with  the  door  closed,  but  of  course  the 
best  ventilation  comes  when  the  door  is  opened.  This  in- 
sures users  against  breathing  the  same  air  someone  else  has 
just  been  using.  We  notice  it  speedily  if  it  is  a  man  who 
has  been  using  tobacco,  but  we  are  not  aware  of  the  con- 
tagion that  there  may  bo  given  off  by  a  sick  person,  whether 
afflicted  with  some  loathsome  disease  or  wi'h  a  less  dan- 
gerous  sickness.  The  fan  is  kept  running  all  the  time  and 
about  one-quarter  of  the  current  required  by  an 
ordina  andle-power  carbon  lamp       A   regulating  switch 

s  provided  in  the  base  of  the  bracket  from  which  the  motor 
is   suspended,   by   which   the  speed   may   be  adjusted   to  three 

s,  any  one  ol  which  may  lie  used  for  running  indefinitely. 
'I'le-  ii  of  the  air  is  dependent   upon  the  speed  of  the 

is  is  the  amount  of  power  required.  In  some  booths  the 
lowest  speed  of  the  fan  is  sufficient.  At  the  usual  rates  for 
power,  in  cents  a  kilowa't  hour,  it  would  cost  a  cent  and  a 
half  to   run   it   all  day   hum 


INSULATING    TRANSFORMER     FOR     TELEPHONE     LINES. 

An  insulating  transformer  for  use  on  telephone  lines  has 
recentlj  been  placed  on  the  market  by  the  General  Electric 
Company.      The   purpose  of  this   transformer  is  twofold: 

First— To  safeguard  the  users  of  telephones  from  the 
dangers  of  high  voltages  due  either  to  induction  or  acci- 
dental  contact  between  telephone  and  power  lines,  where 
those  lines  are  on  the  same  pole,  or  upon  a  parallel  adjacent 
line  of  poles. 

Second — To  improve  the  telephone  service  by  removal  of 
the  ordinary  small  ground  gap  carbon  arrester  from  direct 
connection  with  the  line,  as  well  as  improvement  through 
b(  tier  insulation  by  removing  the  interior  wiring,  instrument, 
batteries,  etc..   from  direct  connection   with  the  line. 

Special  attention  has  been  given  to  the  electrical  and 
mechanical  design  of  the  transformer;  the  high-frequency 
talking  currents  are  transformed  with  small  loss,  while  at 
the  same  time  the  magnetizing  current,  which  must  be  sup- 
plied  by   the   ringing  generator,  is   very   small.       Tests  show 


I  I'll-  pin  in  c  TriiUMformerM 


thai  the  magnetizing  current  taken  by  this  transformer  is 
about  half  the  current  passed  by  a  standard  1,000-ohm  bell. 
As  can  be  seen  from  Fig.  1.  the  insulating  transformer  is 
assembled  in  a  weatherproof  iron  case  and  may,  if  desired,  be 
installed  out  of  doors  and  mounted  in  any  convenient  place. 

In  designing  this  transformer  the  insulation  has  been  con- 
sidered of  primary  importance.  A  high  potential  test  between 
windings  of  25,000  volts  for  one  minute  is  given  to  each 
transformer  before  shipment.  The  high  insulating  quality 
assured  by  this  test  makes  the  transformer  a  sturdy  piece  of 
apparatus  under  ordinary  conditions  of  operation,  but  the 
lust  protection  is  afforded  when  it  is  installed  with  a  com 
bined  switch,  fuse  and  lightning  arrester.  This  combina- 
tion affords  the  greatest  safety  to  both  the  telephone  instru- 
ments and  the  user,  even  in  the  most  extreme  cases  when  the 
telephone  lines  come  in  actual  contact  with  a  high-tension 
power  citcuit. 

The  switch,  fuse  and  lightning  arrester  combination  rec- 
ommended for  this  service  is  shown  at  the  top  of  Fig.  1'.  the 
whole  being  mounted  on  a  base  of  insulating  material.  The 
long  handled  insulated  hook  at  the  right  of  the  illustration 
is  used  to  pull  the  switch  open  when  it  is  desired  to  discon- 
nect   the    telephone    and    transformer    from    the    line.     The 
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arrester  is  hinged  at  the  bottom,  the  insulated  hook  engaging 
with  a  ring  at  the  top  of  the  arrester.  The  usual  form  of 
carbon  arrester  with  mica  separation  is  used  to  protect  the 
winding  of  the  transformer  against  any  abnormal  difference 
of  potential  which  might  accidentally  exist  between  the  tele- 
phone lines.  This  arrester  is  connected  across  the  terminals 
of  the  transformer,  but  is  not  connected  with  the  ground. 

An  adjustable  gap  arrester  is  connected  between  the  tele- 
phone lines  and  ground,  the  function  of  this  arrester  being  to 
take  care  of  lightning  discharges,  and  in  case  of  actual  con- 
tact with  high  tension  lines  to  arc  over  and  blow  the  fuse, 
thus  disconnecting  the  transformer  and   telephones  from   the 


Telephone       Willi       I  nsul:i  I  mil;       Triui.Nl'oriiier-       :m<l       CoinbinAtioll 
Lightning     Vrrester    :nnl    DiNconnecting    Switch. 


line.  Should  a  ground  occur  on  the  adjacent  high-tension 
line  the  voltage  induced  cm  the  telephone  line  will  not  ma- 
terially interfere  with  the  service,  provided  the  line  is  suf- 
ficiently well  insulated.  The  adjustable  air  gap  is  set  just 
beyond  the  point  where  this  induced  voltage  will  arc  across. 
Tests  on  a  30,000  volt  transmission  line  in  actual  opera- 
lion  showed  that  a  ground  on  one  phase  of  the  transmission 
system  induced  a  potential  on  the  telephone  line  of  approxi- 
mately 7,000  volts,  measured  between  telephone  line  and 
earth.  Notwithstanding  this  high  induced  voltage  on  the  tel- 
ephone line,  it  was  impossible  to  use  the  telephone  when  the 
transformer  was  installed.  The  line  was  somewhat  noisier 
than  under  normal  conditions,  but  not  so  noisy  as  to  prevent 
comprehensive  conversation. 


NEW  AGENTS  FOR  SKINNER  ENGINE  COMPANY. 
The  Skinner  Engine  Company  of  Erie,  Pa.,  has  made 
arrangements  to  have  their  business  on  the  Pacific  Coast 
handled  by  Henshaw,  Bulkeley  &  Co.  of  San  Francisco,  Ma- 
chinery and  Electric  Company  of  Los  Angeles  and  .1  M.  Main 
of  Portland. 

The  Skinner  Engine  Company  has  been  designing  and 
building  steam  engines  for  over  thirty  years.  For  its  product 
the    company    claims   steam-tighl    valve    economy,    practically 


Skinner  Engines  in  Alaska  Commercial  Building. 

absolute  regulation,  automatic  oiling  and  purifying  system, 
accessibility  and  reliability.  They  manufacture  single  valve 
ci  nter  crank  engines  as  well  as  side  crank  engines  of  both 
the  single  and  four-valve  type  from  one  hundred  to  one  thou- 
sand horsepower  The  accompanying  view  shows  an  instal- 
lation of  Skinner  engines  in  the  Alaska  Commercial  Building 
ni   San  Francisco. 


DEAN  ORDERS. 
A  showing  of  eighteen  switchboards  dining  one  working 
week  of  six  days  is  the  record  made  by  one  of  the  largesl 
Independent  manufacturers.  The  Dean  Electric  Company 
advises  that  during  the  week  ending  March  27th,  they  shipped 
the  following  eighteen  boards,  which  is  at  the  rate  of  three 
a  daj  :  Twelve  private  branch  exchanges  arranging  from  50 
in  200  lines  each  for  use  on  the  Pacific  Coast.  One  200-line 
P.  li.  X.  for  the  Kansas  City  Home  Telephone  Company;  a 
25-line  magneto  switchboard  for  Eureka,  Illinois;  a  100-line 
board  for  Everett,  Pennsylvania;  a  150-line  switchboard  for 
Burlington,  Kansas,  and  a  300-line  exchange  for  Delta,  Penn- 
sylvania. The  other  job  was  a  rush  order  to  replace  the  Fair 
Haven  I  Vermont)  exchange,  which  was  destroyed  by  tire  on 
March  16th.  The  new  equipment  was  ordered  the  next  day 
and  was  shipped  from  Elyria  on  the  24th,  reached  Fair  Haven, 
Vermont,  the  day  it  was  promised  on  the  26th,  and  was  in 
full  operation  on  the  28th.  An  interruption  of  only  twelve 
days  on  a  complete  replacement  of  a  common  battery  ex- 
change is  a  record  that  all  Independents  may  be  proud  of. 
The  business  done  by  the  Dean  Company  during  this  week  is 
only  an  indication  of  a  widespread  business  awakening. 


Bulletin  No.  5  from  the  Kellman  Electric  &  Manufac- 
turing Company,  of  Eos  Angeles,  shows  the  Kellman  high 
voltage  out-door  type  oil  switches  and  oil  circuit  breakers 
in   use. 


"Hot  Points"  for  March,  1909,  from  the  Pacific  Electric 
Heating  Company  of  Ontario,  California,  tells  about  the  great 
advertising  and  educational  campaign  that  is  to  be  conducted 
by  this  progressive  company  during  the  coming  summer.  It 
also  shows  how  the  electrical  dealer  will  profit  thereby  in  the 
sale  of  electric  irons.  The  texl  is  well  worth  any  man's  read 
ing  from  cover  to  cover 
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THE    AMERICAN    EVEREADY    COMPANY. 
An  example  >>i   the   w lerful  growth  in  consumption  of 

ilr.\    batteries  on   the    Pacific  Coast,   is  shown   bj    the  accom 

panying  illustration  of  the  planl  of  the  American  Eveready 
Company,  at  745  to  755  Folsom  s1 
s.in  Francisco.  The  frame  building, 
shown  a(  the  left,  was  erected  within 
thirtj  days  after  the  fire  of  1906,  and 
served  as  temporarj  quarters  until  the 
erection  of  the  new  class  "B"  building 
in  1908.  The  old  building  is  s:ili  being 
used  fin  manufacturing  purposes  and 
with  ttic  aew  building  occupies  a  space 
of  10,000  square  feet.  This  has  still  b 
found  to  be  inadequate  and  plans  are  now 
being  prepared  tin- an  additional  building, 

giving  a  flooi  20, square  feet. 

Tin-  greal  development  of  the  tele 
phone  business  and  all  things  electrical, 
as  well  as  the  demand  for  the  automobile 
trad.',  is  responsible  for  the  fact  that  the 
American    Evereadj    Companj     are    now 

producing  dailj    over  a  rail. .ad  of  dry  batteries  in  their  San 

Francisco  factory. 


naturally   being  shorter  in  comparison  and   practically   impos- 
Ki  ship   from   the   Eastern   markets  on   account    of  the 
liability  of  deterioration  before  reaching  the  consumer's  hands. 
When    the    American    Electrical    Novelty    &    Manufactur- 
ing  Company    was    first    organized,    the    name    was    typical,   as 

the  principal  lines  manufactured  were  electrical  novelties, 
i.nt  in  later  years  a  great  many  new  and  entirely  different 
lines  have  been  added,  such  as  vacuum  bottles,  speedometers, 
vulcanizers,  automobile  starters,  voll  meters  and  ammeters, 
bulldog  battery  connectors,  miniature  lamps,  etc.  For  the  rea- 
on    thai    the   Old    name    has   ceased    to   signify    any    thing,   and 

besides  being  unsatisfactory  on  account  of  its  length,  it   has 

been  decided  to  change  the  name  of  the  companies  operat- 
ing in  the  U.  S.  A  to  American  Evereadj  Company,  in  Eng- 
land  lo  British  Eveready  Company,  and  in  Germany  to  the 
German  Eveready  Company.  The  San  Francisco  branch  be- 
ing styled  the  American  Eveready  Companj  of  the  Pacific 
<  loast. 

The  numerous  Evereadj   Companies  have  also  developed 
and  have  now    readj    i.n   the  market   something  entirely  new 

in  the  way  of  a  small  battery  lor  flash-lighl  use.  It  is  made 
from   entirely   different    materials  and   ill   a  different    way    from 

the  ..id  style  cell,  and  is  guaranteed  to  give  more  than  dou- 
ble   the    life.       |l     is    now    possible    lo    produce    a    pocket     flash 


San  Francisco  Factory  of  the  American  "Eveready"  Company 


In    addition    t« 
has  developed  a   in 


.HREECRESfl  , 
BATTERY 


mad         i  teries   i 
cells   than   on   the   1 


.  the  "Eveready"  battery  this  company 
■w  battery  which  will  be  of  great  interest 
•o  all  of  the  telephone  companies  and 
electrical  trade.  This  cell,  the  "Three 
Crescent"  telephone  battery,  manufac- 
tured only  at  the  San  Francisco  factory. 
is  sold  with  a  guarantee  of  an  initial 
voltage  of  1  6-10.  initial  amperage  from 
15  to  IS  and  a  shelf  depreciation  of  only 
:'  amperes  in  six  months.  It  has  now 
beet  mi  the  market  a  trifle  over  one 
year,  long  enough  for  a  thorough  test  to 
'i.i\.  been  made  in  actual  use,  and  the 
high  testimonials  of  half  the  telephone 
companies  of  the  Pacific  Coast  is  a  suf- 
guarantee  that  the  battery  is  all 
that  is  claimed  for  it. 

in  addition  to  the  standard  types  of 

dry   batteries  a  complete  line  of  novelty 

and  flash-light  batteries   is  made   in   San 

Francisco,    and    the    advantage    of   coast- 

of  even   greater   importance   on    the   small 

arger  sizes,  the  life  of  flashlight   batteries 


light,  as  small  as  '-xl'-x-  inches,  which  used  in  conjunction 
with  the  new  Tungsten  lamp  will  give  wonderful  results  in 
the   way  of  life  and  recuperation. 


Gas  engines  in  Japan  represent  nearly  15  per  cent  of  the 
total  motors  adopted  by  manufacturers.  The  number  of  fac- 
tories worked  by  motors  in  Japan  in  1S97  was  2,910,  none  of 
them  using  gas  or  oil  engines;  the  number  of  factories  using 
motors  in  1906  was  4,656,  of  which  306  were  gas  and  429 
petroleum  engines.  Consul  J.  H.  Snodgrass-  of  Kobe  states 
sales  in  these  lines,  the  imports  of  American  gas,  petroleum, 
and  hot-air  engines  amounting  to  $14.u^5.  while  the  imports  of 
American  steam  engines  and  boilers  amounted  to  $186,119. 
This  is  due  to  the  strong  competition  of  Japanese  manufac- 
turers, and  also  on  account  of  the  fealty  displayed  by  the 
average  Japanese  dealer  in  behalf  of  Japanese  products.  One 
of  the  Kobe  iron  works  is  manufacturing  a  horizontal  engine 
of  the  latest  pattern  which  can  be  converted  into  a  gas  engine. 
The  manufacturers  claim  that  it  can  be  worked  with  a  very 
small  supply  of  kerosene,  and  that  it  is  safe,  economical,  and 
simply  built. 
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TELEPHONE. 
GRAND   FORKS.   B.   C— The   British   Columbia   Telephone 
Company  will  erect  a  two-story  brick  building. 

SUSANYILLE,  CAL  —  N.  S.  McKinsey  has  been  awarded 
a  contract  for  constructing  telephone  lines  in  Lassen  county. 

MOUNT  VERNON,  WASH.— The  Sunset  Telephone  Com- 
pany will  install  its  system  in  a  new  building  being  erected 
here. 

PORT  ANGELES.  WASH.— C.  .1.  Farmer  has  been  granted 
franchises  at  Bremerton,  Charleston,  Port  Orchard  and  other 
nearby  towns. 

.MEDFORD,  ORE.— The  Citizens'  Telephone  Company  has 
been  incorporated  here  with  a  capital  stock  of  $3o,000,  by 
E.   B.   Pickel,  et    al. 

PETALl'MA.  CAL.— W.  D.  Thomas  has  been  awarded 
the  contract  for  constructing  a  private  telephone  line  to  the 
Gugliemetti   ranch   in    Chileno   Valley. 

PRESCOTT.  WASH— The  Colville  Spring  Rural  Tel- 
ephone Company  will  be  granted  a  franchise  to  enter  the 
city  and  establish  an  office. 

DILLON.  .MONT.— The  Rocky  Mountain  Bell  Telephone 
Company  will  spend  a  large  amount  of  money  in  improving 
its  lines  in  and  about  the  city. 

TURLOCK,  CAL.— J.  T.  Randolph  has  been  granted  a 
fifty-year  franchise  to  construct  telephone  and  telegraph 
lines  on  public  highways  in   this  city. 

NEWPORT.  WASH.— .Manager  Anderson  of  the  Newport 
Telephone  Company  has  slatted  construction  of  the  line 
down  the   Pend   d'Orellle   river  valley. 

EUREKA.  CAL.— Superintendent  Mortsolf,  of  the  Hoopa 
Indian  Reservation,  is  now  at  work  completing  plans  for  a 
telephone  line  to  the  Reservation.  He  plans  to  have  it  In 
operation  before  summer. 

BUTTE,  MONT.— The  Montana  Independent  Telephone 
Company  of  Butte  and  the  Interstate  Telephone  Company 
of  Spokane  have  entered  into  an  agreement  whereby  a  line 
will   be   constructed   from   Mullan,   Idaho,   to   Missoula,   Mont. 

LOS  ANGELES,  CAL.— William  Dubilier,  chief  electrician 
of  the  Cbllins  Wireless  Telephone  Company,  of  Newark,  N.  J., 
is  now  in  this  city  seeking  a  suitable  site  to  establish  a  sta- 
tion. A  subsidiary  concern  is  to  be  formed  and  instruments 
manufactured. 

RIVERSIDE.  CAL.— The  Corona  Union  Telephone  &  Tel- 
egraph Company  has  been  incorporated  here  with  a  capital 
stock  of  125.000  by  J.  G.  Jameson,  E.  J.  Genereaux.  C.  M. 
Scottville,  G.  E.  Snidecor,  W.  L.  Prizer,  W.  L.  Peelerf  and 
D.  Lord. 


FINANCIAL. 

BAKERSF1ELD,  CAL.— The  McKittrick  Oil  Company  has 
levied  an  assessment  of  1  cent  per  share  on  the  capital  stock 
of  the  company. 

HANFORD.  CAL.— The  Lillian  Oil  &  Mining  Company 
has  levied  an  assessment  of  6  cents  per  share  on  the  capital 
stock  of  the  company. 

SAN  LUIS  OBISPO,  CAL.— The  See  Canyon  Oil  Company 
has  levied  an  assessment  of  1  cent  per  share  on  the  capital 
stock  of  the  company. 

SAN  FRANCISCO,  CAL.— The  Clark  Construction  Com- 
pany has  levied  an  assessment  of  10  cents  per  share  on  the 
capital    stock    of    the    company. 


OAKLAND.  CAL.— The  Oakland  Oil  &  Asphaltum  Com- 
pany has  levied  an  assessment  of  y2  cent  per  share  on  the 
capital  stock  of  the  company. 

SAN  LUIS  OBISPO,  CAL.— The  San  Luis  Obispo  Mutual 
Oil  Company  has  levied  an  assessment  of  1  cent  per  share 
on   the   capital   stock   of  the   company. 

SIERRA  MADRE,  CAL.— Bonds  to  the  amount  of  $30,000 
have  been  issued  by  the  city  council  for  purchasing  property 
and    erecting    a   gas    plant   in    this   city. 

SAN  FRANCISCO,  CAL.— The  $16,000,000  bond  issue  of 
the  Pacific  Telephone  &  Telegraph  Company  has  been  offered 
for  sale   by   J.   P.   Morgan  &  Co.,  New  York. 

NEWMAN,  CAL.— A  bond  election  will  be  held  in  this 
citj  on  May  4,  1909,  to  decide  on  the  question  of  issuing 
bonds,  amounting  to  $20,000,  for  obtaining  a  municipal  water 
supply. 

SAN  LUIS  OBISPO,  CAL.— At  a  bond  election  held  in 
this  city  this  week  it  was  decided  to  issue  bonds  to  the 
amount  of  $180,000  for  municipal  improvements.  Improve- 
ments to  the  water  works  will  be  made,  amounting  to  $S0,000. 

SAN  FRANCISCO,  CAL.— The  daily  earnings  of  the 
United  Railroads  are  now  $19,250,  thus  making  the  quarterly 
earnings  approximately  $1,732,500.  The  company's  finances 
are  stated  to  be  in  better  shape  than  they  have  been  in  years. 

SAN  DIEGO.  CAL.— Secretary  M.  B.  Fowler  of  the  San 
Diego  Gas  &  Electric  Company,  announces  that  the  com- 
pany will  pay,  on  April  IS,  1909,  the  principal  of  its  outstand- 
ing first  mortgage  bonds,  with  interest  accrued  to  that  date, 
at  the  Wells  Fargo-Nevada  National  Bank.  San  Francisco, 
01   al   the  office  of  the  Standard  Trust  Company  of  New  York. 


INCORPORATIONS. 

K1YKKSIDE,  CAL.— The  Hannon  Water  Company  has  been 
incorporated  here  with  a  capital  stock  of  $5600  by  the  Hannon 
family. 

LOS  ANGELES,  CAL.— The  Price  Well  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $50,000  by  A.  D. 
Elwell,  C.  E.  Price  and  F.  E.  McLeod. 

LOS  ANGELES,  CAL.— The  New  Castiac  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $500,000  by  G. 
W.  McBride,  W.  Sullivan  and  C.  H.  Slease. 

SAN  FRANCISCO,  CAL.— The  San  Miguel  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  of  $250,000  by 
H.  A.  and  A.  II.  King  and  M.  K.  McKevitt. 

BAKERSFIELD,  CAL— The  Price-Well  Oil  Company  has 
been  incorporated  here  with  a  capital  "stock  of  $50,000  by 
A.  D.  Elwell.  C.  E.  Price  and  F.  E.  McLeod. 

BAKERSFIELD,  CAL.— The  T.  W.  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $100,000  by  T.  M. 
Young,  T.  W.  Thomas,  H.  E.  Griffith  and  E.  M.  Bray. 

FRESNO,  CAL. — The  Arizona  Petroleum  Company  has 
been  incorporated  here  with  a  capital  stock  of  $250,000  by 
A.  A.  Adams,  W.  M.  Claypool,  A.  J.  Picknoll  and  others. 

PLACERV1LLE,  CAL.— The  Heddens  Mining  &  Electric 
Company  has  been  incorporated  here  with  a  capital  stock  of 
$1,000,000  by  Ralph  D.  Heddens  and  Daniel  R.  R.  Caldwell. 

LOS  ANGELES,  CAL.— The  Pico  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $250,000  by  C.  Ast- 
ley,  L.  W.  Andrews,  J.  W.  Reeves.  J.  Ottofy  and  F.  H.  Richards. 

OAKLAND,  CAL.— The  Broadway  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $250,000  by  W.  E. 
Knowles,  E.  A.  Herron,  J.  P.  Taylor,  D.  C.  and  H.  L.  Breed. 
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RIVERSIDE,    CAL      The    Vista    Grande    Water    Company 

has   been   incorporated   here   with   a   capital   stock   of  $14, 

by   A.   I).   Hell  and  others. 

SAN    FRANCISCO,   CAL      The    Exploration   Oil    Company 

has  been  incorporated   here  with  a  capital  stock  of  $200, 

In    1    H.  G.  Wolf,  Dorsej    Ash  ami  M.  Meyer. 

SAX  BERNARDINO,  CAL.— The  Ontario-Upland  Gas  Com 
pany  has  been  incorporated  here  with  a  capital  stock  of  $100, 
in   I'..  E   Page,  J    i:   Anderson,  G.  W.  Anderson  ami  others. 

sax  FRANCISCO,  CAL.— The  Dunfee  Electric  Companj 
has  been  incorporated  here  with  a  capital  stock  of  $10,000  by 
C.   II.   Dunfee,   F.   Finclt,  A.  .1    Shaw.   W.   W.  Shaw  ami   Alice  M. 

Dunfee. 

LOS  ANGELES,  CAL-  The  Big  Seven  Oil  Companj  has 
been  incorporated  here  with  a  capital  stock  of  $10,000  by  M.  L. 
Morehouse,  \:  T  F.  Johnson,  P.  V.  K  Johnson  ami  II  1'. 
t  )*(  lonnor, 

SALINAS.    CAL. — The    Alverez    oil    Company  has    I a 

incorporated  here  with  a  capital  stock  of  $." .eon  by   \\     H 

er,  J.  L.  Chaddock,  W.  S    Hoyt,  S.  W.  Smith  and   E    A. 
Nickerson. 

BAKERSPIELD,  CAL.— The  Eight  oil  Company  has   i 

incorporated  here  with  a  capital  stock   of  $50,1 by    E    W. 

Owen,    s    P.    Wible,   T.    E.    Klipstein,    H.    I.    Tupman    and    F. 
Haberkern. 

HOLLISTER.  CAL.— The   Alverez   Oil   Company   has   keen 

incorporated  here  with  a  capital  stocl  by   W.   II. 

:■  r.  .1.   L.   Chaddox,   W    S    Hoyt,   s    W.   Smith  and   E    A. 
rson. 

Los  ANGELES,  CAL  The  Pierponl  Oil  Companj  has 
been  incorporated  here  with  a  capital  stock  of  $50,000  by 
William  Hardee,  G    E.  Whitaker,  A.  B.  Canfield,  C.  B.  B; 

and  F.  W.   Black. 

SAN  FRANCISCO  CAL  — I'll.  Uncas  Oil  Company  has 
in  en  incorporated  here  with  a  capital  stock  of  $500,000,  bj 
Burke  Corbet.  Irving  Peterson,  J.  K.  Sella.  J.  M.  Wilson  and 
E.   V.   Whitaker. 

LOS  ANGELES,  CAL— The  Harrison  Avenue  Water  Com- 
pany   has    keen    incorporated    here    with    a    capital    stock    of 

by  Earnest   B ks,  H.  T.  Bn.oks,  F.  E.  Graham,  J.  B. 

and  Sarah  Tuttle. 

BAKERSFIELD,  CAL.— The  Provident-Midwa)  Oil  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of  $250,- 
000  by  T.  O.  Turner,  W.  L  Weils.  L.  B.  Howe.  C.  R.  Foster 
and  E.  D.  Foster. 

SAN  BERNARDINO,  CAL.— The  Union  Gas  Company  has 
been  incorporated  here     with  a  capital  stock  of  $1,000,000  by 

C,  S.  Chestnut,  D.  W.  Campbell  W.  X.  Campbell.   P.   IL  Moore 
and  E.  M.  Massey. 

SAN    FRANCISCO.   CAL.— The    Poso    Petroleum    Company 
;-een   incorporated   here   with   a   capital   stock   of   $50,000. 
George   Quarre,   H.   D    Seine,   t>    C.    Pratt   Jr.,   C.    L.   Fire- 
baugh  and  P.  E.  Mertz. 

BAKERSFIELD.  CAL.— The  Coast  Lines  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  of  $320,000 
!.\  A.  E.  Wallace.  G.  .1.  Wells.  C.  K.  McKenzie.  Frank  Han- 
sen   and   O.    M.    Emerson. 

L()S    ANGELES.    CAL.— The    Billiken    Oil    Company    has 
been  incorporated  here  with  a  capital  stock  of  $1,000,000  bj   W. 
I    A    11.  Kemper,  A.  M.  Bernum,  H.  C.  Oakley,  W    1 
Hollingsworth  and  W.  .1.   Arkell. 

BAKERSFIELD,  CAL.— The  Templor-McKittrick  Oil   Com- 
-    been    incorporated    here    with    a    capital    stock    of 

$3, 1,000  by  J.  H.  Hollywood.  F.  A.  Anderson,  W.  X.  Howes, 

X.   F.    Wilson,   and   .1     H.   Jordan. 


TRANSMISSION. 
QUINCY,    CAL.— The   Round   Valley    Water   Company    has 
been    granted   a   franchise   to   construct   electric   power    lines 
along  the  highways  of  Indian  Township. 

SAN  FRANCISCO,  CAL.— Plans  are  ready  for  the  new- 
electric  power  plant  to  he  installed  in  the  United  States  Mint. 
Director  Frank  A.  Leach  is  here  from  Washington.  D.  C,  to 
superintend  the  work. 

FRESNO.  CAL— The  San  Joaquin  Light  &  Power  Company 
is  to  make  important  extensions  of  its  lines  in  the  near  future. 
A  line  is  to  he  built  shortly  out  of  the  Fresno  copper  mines 
into  the  town  of  Sanger,  a  distance  of  19  miles. 

REDDING,  CAL. — The  electric  power  plant  connected 
with  the  Bonanza  King  mine,  in  Trinity  county,  was  com- 
pletely destroyed  by  fire  last  week.  The  plant  was  unin- 
sured and  'be  loss  is  stated  to  be  $65,000.  The  capacity  of 
the    plant    was   6000   horse   power. 

BED  BLUFF,  CAL.— The  following  water  rights  have 
been  claimed  on  Mill  and  Deer  creeks:  C.  E.  Burris.  ap- 
propriating   in, Inches;    A.   T.    Forward,   10,000  inches;    J. 

.],    Wor  hington,    20, inches.     Leon     Blye,     8000     inches; 

Philip  ''  Boardman  and  Charles  J.  Newman,  each  18,000 
inches.  While  nearly  all  the  choice  locations  are  secured 
there  still   remains  many   d<  itos. 

SACRAMENTO.  CAL.— The  Great  Western  Power 'Com- 
pany litis  announced  that  it  will  soon  begin  to  extend  dis- 
tributing lines  from  the  main  tower  line  at  .New  Hope  to 
supply    power  and    light    to   the   latins   on   the   reclaimed   lands. 

The  Great  Western  Power  Company  of  California  has  or- 
ganized a  subsidiary  corporation  known  as  the  California 
Electric  Generating  Company,  to  aid  in  financing  the  elec- 
tric steam  generating  plant  now  under  construction  at  Oak- 
land. The  t  Ileal  Western  guarantees  dividends  on  $2,500,- 
I f    si\    pei     cent    preferr.    i  ii  I       el    which    $600,000    has 

Issued.  Common  stuck  to  the  amount  of  $5,000,000  has 
been     issued.       Bonds    of    $5,000,000     are     secured     by     a    first 

age  on  the  plant  ami,  further,  by  $750,000  of  the  Great 
Western  Power  Company's  first  mortgage  bonds.  Pari  of 
the  bonds  have  already  been  sold. 


TRANSPORTATION. 
EL  PASo.  TEXAS.— Work  has  commenced  on  the  El  Paso- 
Forl    Hancock    Interurban   electric   line. 

FRESNO,     CAL.— The    Fresno     Traction       Company      has 
.■en  granted  a  franchise  to  construct  electric  lines  on  certain 
thoroughfares  in  this  city. 

LOS  ANGELES,  CAL— W.  H.  Workman  has  been  granted 
a    franchise    to    construct    an    electric    street    railway    along 

i.  nain  rights  of  way  in  this  city. 

OAKLAND.  CAL. — The  Oakland  Traction  Company  has 
been  granted  a  franchise  to  construct  a  double  or  single  track 
extension  of  its  Thirteenth  avenue  line  to  Sausal  Creek. 

SANTA  BARBARA,  CAL. — The  Pacific  Improvement 
Company  has  applied  for  a  franchise  to  build  a  trackless 
trolley  power  line  front  the  Potter  Hotel  to  the  Hope  ranch, 
a    distance   of   five   miles. 

STOCKTON.  CAL. — Vice  President  Morris  B.  Brackett 
of  the  San  Joaquin  Valley  Electric  Railway  Company,  left 
this  week  for  the  New  York  City  to  sign  bonds  whereby  the 
company  will  secure  $500,000  for  the  construction  of  the  new 
interurban    road    to    Modesto. 

MODESTO.  CAL. — The  directors  chosen  for  the  Modesto 
Interurban  Railroad  are  as  follows:  T.  N.  Beard,  G. 
P.  Schafer.  H.  T.  Crow.  W.  H.  Frazine,  George  Parley.  D. 
E.  Saunders  and  L.  L.  Dennett.  The  road  is  to  be  53  miles 
in  length  and  the  first  extension  from  Modesto  will  be  to 
Waterford    and    Oakdale,    via    Empire. 
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TRADE 

MARKS 


i 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer — who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  caie  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 
Benjamin   Electric   Mfg.  Co. 
Bryant  Electric  Co. 
Dale  Co. 

General   Electric  Co. 
Hubbell,  Harvey. 
Perkins  Elec.  Switch   Mfg.  Ce. 

ALARMS 

BURGLAR   ALARMS 
Edwards  <t  Co. 
Electric   Goods   Mfg.  Co. 
Partrick, Carter  &  Wllklns  Co. 
Stanley   <S.    Patterson,    Inc. 
Western   Electric  Co. 

FIRE   ALARMS 
Edwards  &   Co. 
Partrick,     Carter    &     Wilkins 

Co. 
Western    Electric   Co. 

WATER   ALARMS 
Partrick, Carter  &  Wilkins  Co. 

ANCHORS 

Johns-Manville     Co.,     H.     w., 

"J.    W." 
KlerulfT,     B.     F.     Jr.     &     Co., 

"Hubbard." 
Klein  &    Sons.   Mathlas. 

ANNUNCIATORS 

Edwards  &   Co. 

Elec.  Goods  Mfg.  Co.,  "Ross  " 

"Rivol,"     "Perfect,"     "Nox- 

all." 
Partrick,     Carter    &     Wilkins 

Co.,   "King." 
Standard   Elec.   Wks,  "C.&S  " 
Stanley   &   Patterson,    Inc. 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 
American      Cross     Arm      Co.. 

Walworth    &    Neville." 
California    Pole   &    Piling    Co. 
Klerulff   B.    F.,    Jr.    <&.    Co. 
Walworth  &  Neville  Mfg.   Co. 
Western    Electric    Co.,    •'Wal- 
worth &  Neville." 

MAST    ARMS 
Elec.  Appliance  Co.,  "Cutter" 
Ft.   Wayne   Electric  Works. 
Klerulff,     B.     F.,    Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 
Dean   Electric  Co. 
Elec.   Appliance   Co.,   "Baco." 
Klerulff,     B.     F.,    Jr.     &.     Co., 

"Sterling." 
Sterling    Elec.    Co. 

WMtern    E|ec     Co 

ASBESTOS 

Johns-Manvlll*    Co.,    H.    w. 


JOHN  A.  ROEBLINGS  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 


ROEBLING 

DOUBLE 
GALVANIZED 
TELEPHONE 
WIRE 


LOOK   FOR   THE  ROEBLING   SEAL  ON   EVERY   BUNDLE 
SAN  FRANCISCO.  624  Folsom  Street  PORTIANO,  9t  First  Street 

IPS  ANGF1FS.  Market  and  Alameda  St.  SEA1IIE.  900  First  Ave.  South 


\^                 ^^ 

AMERICAN  CROSS-ARM  CO. 

ASK 
/^OUR  DEALER/Ov 

WALWORW^^fNE  VI  LLE 

\^c  ROSS-ARM  S*V 

CHICAGO 

/^ 

\ 

"The    Paint  That   Won't  Come  Off" 

STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapesl 


H  RUBEROID  ROOFING 


tfk     '^~~#1        BONlSTElL  &  CO.,  Agents 

s^Ao   rytiK'S^         '''^  ^'rst  $,ri>(,t.  San  Francisco 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 
San  Francisco  Office  Monadnock  Building 

PHONE    KEARNY    2191 


THE 


"fr 


SURFACE 
SWITCH.. 


The  only  dust  and 
moisture  proof 
indicating  switch  on 
the  market 


The  Arrow  Electric  Co. 

HARTFORD,   CONN. 


TYPE  "C"   PELTON   WATER    MOTORS 

Furnish  Economical  Power  Drive  for  Blowers.  Pumps  and  Small  Generators 
CAPACITY    1-4   to  50   H.  P. 

THE  PELTON  WATER  WHEEL  COMPANY 

SAN   FRANCISCO  NEW  YORK  CITY 


Do  U  Wanto  B  a  "Good  fellow" 


with  your  trade  and  add  $20.00  to  your 
weekly    income    without     extra     work  ? 


TEDDY'S     LABORATORY,    WHEELING.   W     VA 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 

1  1     Broadway    --    New  York 
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INDEX  TO  ADVERTISEMENTS 


A 

Aluminum  Co.  of  America  4 

Pittsburgh.  Pa 

American  Circular  Loom  Co —  II 
Boston.    45    Milk. 
San  Francisco,  770  Fol- 
som. 
Si    it  tie.    Lowman    Bldg. 

American  Cross- Arm  Co 7 

Chicago,     Hey  worth 
Bldg. 

American  "Eveready"  Co.  3 

San  Francisco,  755  Folsom  St 
Los  Angeles   1038  S    Main  St 

American  School  of  Crspndnc.   4 
Chicago.  Illinois. 

American  Transformer  Co 

Newark,  N.  J. 

Arrow  Electric  Co 7 

Hartford,  Conn. 

Aylsworth  Agencies  Co 3 

San  Francisco,  165  Sec- 
ond St. 

B 

Belden  Manufactunng  Co 3 

Chicago,     194    Michigan 
St. 

Benicia  Iron  Works  7 

San    Francisco.    Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Co 

Chicago.  40  W.  Jackson 

Bvd. 

San  Francisco,   151   New 

Montgomery. 

Blake  Signal  and  Mfg.  Co.    .  _  10 
Boston,   246  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co.. 
Utica.  N.  Y. 

San  Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The  I 

New    York.    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n.    .  .    2 
San    Francisco,    44    Sec- 
ond  St. 

Bryan-Marsh  Co 10 

Oakland.   Cal.,   12th   and 
Clay. 

Bryant  Electric  Co.     

Bridgeport,   Conn. 
San  Francisco.  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co.    2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.   16 
San    Francisco,    S00-S04 
Fife   Building. 

Chase  Shawmut  Co.   .    I  I 

Newburyport.  Mass. 
San  Francisco,  770  Fol- 
som. 
Seattle.    Lowman    Blrlg. 

Chicago  Fuse  Wire  &  Mfg.  Co.      5 
Chicago.    170    So.    Clin- 
ton St. 

Continental  Nat.GasAlcohol  Co.   5 
Wheeling.   W.    Va. 

Cutter  Company,  The 
Philadelphia.    Pa. 
San  Francisco,  770  Fol- 
som. 
Seattle.    Lowman    Bldg. 


D 

Dale  Company,  The  _.     II 

New  York,  352  W.  13th. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Dean  Electric  Co 23 

Elyria.    Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 
Chicago,  Postal   Bldg. 
San    Francisco,    301 
Front. 
Lis  Angeles,   355   E.   2d. 

Dietert-Swenson  Co 

San  Francisco.  80  Tehama  St, 

Duncan  Elec.  Mfg.  Co 7 

Lafayette,   Indiana. 
San    Francisco,    61    Sec- 
ond. 

D.  &  W.  Fuse  Co.  _ 
Proyidence.  R.  I. 

E 

Edwards  &  Co..   . 

New  York,  140th  and 
Exterior  Sts. 

Electric  Appliance  Co 1 

San  Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co.__     .  3 
Boston,  Mass. 
San   Francisco,   165  Sec- 
ond St. 

Electric  Storage  Battery  Co.    . . 
Philadelphia. 
San    Francisco.   Crocker 
Bldg. 

F 

Fort  Wayne  Elec.   Works 24 

Fort  Wayne,   Ind. 

San    Francisco,  604  Mis- 

s  Ion. 

G 

General  Electric   Co.    16 

Schenectady,  N.  Y. 

San      Francisco,     Union 

Trust  Bldg. 

Los     Angeles,     Delta 

Bldg. 

Seattle,    Colman    Bldg. 

Portland.    W  o  r  c  e  ster 

Bldg. 

H 

Habirshaw   Wire  Co 13 

New  York.  255  Broad- 
way. 

Heald's  School  of  Eng'ing 10 

San  Francisco,  425  Mc- 
Allister. 

Henshaw,   Bulkley  &  Co 2 

San  Francisco,  219  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles.  262  S.  Los 
Angeles. 

Holophane  Company.  The_  _ 
New  York.  227  Fulton. 
San  Francisco,  151  New 
Montgomery. 

Hubbell,  Harvey,  Inc II 

I'm  Igeport,  Conn. 
San   Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Hughes  6c  Co.,  E.  C 3 

San  Francisco   725  Folsom  St 

Hunt,  Mirk  6c  Co.  .__   6 

San  Francisco.  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    I 
Jonesboro.  Indiana, 


Johns-Manville  Co..  H.  W. . . 
New  York,  100  William. 
San  Francisco,  159  New 
Montgomery. 
Los  Angeles.  203  E.  5th. 
Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chicago. 
San   Francisco.  88  First. 

Kierulff,  B.  F.  Jr.  &  Co. 
I        \ngeles.  I-'"  S    Los    \n 

San  Francisco,  133  New 
Montgomery. 

Seattle,    406    Central 
Bldg. 

Klein,  Mathias  &  Sons..    

Chicago.     95     W.    Van 
Buren. 


Locke  Insulator  Mfg.  Co 

Victor,  N.  Y. 

San    Francisco,    Monad  - 

nock  Bldg. 

Los   Angeles,   Pacific 

Electrical   Bldg. 

Seattle.  Colman  Bldg. 


M 

Moore,  C.  C.  &  Co.,   Inc.. 
San  Francisco,  99  First. 
Los    Angeles,     Trust 
Bldg 

Seattle,    Mutual    Lite 
Bldg. 

Portland,    Wells    Fargo 
Bldg. 

N 

New  York  lnsl'td  Wire  Co. .  _ 
New   York,    114   Liberty. 
San  Francisco.    770  Fol- 
som. 
Seattle,    Lowman    Bldg. 


Ohio  Brass  Co.  .  _ 
Mansfield.    Ohio. 
San    Francisco,   Monad- 
nock   Bldg. 

Los   Angeles,  Pac.   Elec. 
trie    Bldg. 
Seattle,   Colman    Bldg. 

Okonite  Co. 

New    York, 
way. 


253    Broad- 


Pacific  Elec.  &Mfg.  Co._. 
Snn  Francisco.  80  Tehama  St. 


Pacific  Elec.   Heating  Co. 
Ontario,  Cal. 


Pacific  Meter  Co.   . . 

San  Francisco.  301  Santa 
Marina  Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San  Francisco,  Shreve 
Bldg. 

Paiste  Co.,  H.  T. 
Philapelphia.    Pa. 

ParaninePaint  Co. 

San    Fran  Cisco,    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 
Philadelphia,  22d  and 
Wood. 

Pass  &  Seymour,  Inc. 
Solvay,   N.    Y. 

Pelton  Water  Wheel  Co.,The 
San  Francisco.  1095 
Monadnock    Bldg, 


Perkins  Elec.Sw'h  Mfg.Co.,The 
Bridgeport ,   Conn. 
San    Francisco,  609  Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket.  R.  I. 

Pierson,   Roeding  6c  Co 4 

San    Francisco,    Monad- 
nock Bldg. 

Los  Angeles,  Pac.  Elec- 
9  trie  Bldg. 

Seattle.  Colman  Bldg. 


Reisinger,   Hugo      7 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co.__ 
Sout  h       Framingham, 
Mass. 
San    Francisco,    60    Na- 

timia. 

Roebhng's,  John  A.  Sons  Co.,    7 
San  Francisco,  624  Fol- 
som. 

Los  Angeles.   Market  & 
Alameda. 

Portland,  91  First. 
Seattle.   900   1st  Av.   So. 


Safety  InsTt'd  Wire&  Cable  Co.   5 
Bayonne,  N.  J. 
San  Francisco.  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacramento,  Cal.,  211  .7. 
San  Francisco.  356  Mar- 
ket. 

Sears,  Henry  D.  24 

Boston.  131  State. 

Simplex  Elect'l  Co.,  The 

Boston,  110  State. 

Sin        Francisco,       6  1  2 

Ho  ward. 

Los    Angeles,    Security 

Bldg 

Seattle,    Alaska  Bldg. 

Portland,   Couch   Bldg. 

Simplex  Electric  Heating  Co._-    5 
i  lambridge,    Mass. 
San       Francisco,       6  12 
Howard. 

Los     Angeles.     Security 
Bldg. 

Seattle,    Alaska    Bldg. 
Portland,  Couch  Bldg. 

Skinner  Engine  Co 2 

Erie   Pennsylvania. 

Southern  Engineer     _    

Atlanta.  Georjria 

Southern  Pacific  Co. 24 

San    Francisco.   Flood 
Bldg. 

Sprague  Electric  Co. 

New  York  City.  527-531 

West    34th    St. 

San      Francisco.      Atlas 

Bldg. 

Seattle,    Colman    Bldg. 

Standard  Elect'l  Works 2 

San  Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co 

San    Francisco.    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco.    Shreve 

Bldg. 

Los     Angeles.     Union 

Trust  Bldg. 

Seattle   Office.   Lowman 

Bldg. 

Stanley  &   Patterson,  Inc. 
New    York,    23    Murray 
St. 

San  Francisco.  770  Fol- 
som. 
Seattle.    Lowman    Bldg. 


Star  Porcelain  Co 9 

Trenton.  N.   J. 

Sterling  Electric  Company 2 

San  Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company, 7 

San        Francisco,        118 
First. 

Sunbeam  Inc.  Lamp  Co 

Chicago,  259  S.  Clinton. 

T 

Technical  Book  Shop 12 

San  Francisco,  604  Mis- 
sion. 

Teddy's  Laboratory  Co. 7 

Wheeling,  W.  Va. 

Tel.  &  Elec.  Equip.  Co. 5 

San       Francisco,       6  12 

I  Inward. 

Los    Angeles,    Security 

Bldg. 

Seattle,   Alaska  Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 13 

New    York,    227    Fulton. 
East  Liverpool,  Ohio. 

Thorpe  &  Son,  J.  T 

San  Francisco,  525  A  st. 

Tracy  Engineering  Co 9 

San  Francisco,  461  Mar- 
ket. 

Los   Angeles,   Cent  ral 
Bldg. 

V 

Vulcan  Elec.  Heating  Co 15 

Chicago,  74  West  Jack- 
son. 

Vulcan  Iron  Works    I 

San  Francisco,  604  Mis- 
sion. 

w 

Waters  &  Co.,  R.  J 3 

San    Francisco,  717  Mar- 
ket   St. 

Watson,  Sidney 3 

San    Francisco,   180  Jes- 
sie St. 

Welsbach  Company 4 

San   Francisco,   351   Mc- 
Allister. 

Western  Electric  Company 15 

San  Francisco.  680  Fol- 
som. 

Oakland.  507.  16th  St.. 
Los  Angeles,  119  E.  7th. 
Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co..     6 

Pittsburg,  Pa. 
-     San  Francisco.  165  Sec- 
ond. 

Los  Angeles.   527   South 

Main. 

Seattle,    314    Central 

Bldg. 

Portland,    Couch    Bldg. 

Spokane,   424    1st    Av. 

Westinghouse  Machine  Co 6 

Pittsburg.   Pa. 

San  Francisco.   141  Sec-' 

ond. 

Weston  Elect'l.  Inst'm't.  Co..  .24 
Waverly  Park.  N.  J. 
New  York.  74  Cortlandt. 
San  Francisco.   418   Eu- 
genia Av. 

Wilbur,  G.  A 7 

San    Francisco.    61    Sec- 
ond St. 
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AUTOMOBILE  ACCESSORIES 

American        Eveready        Co., 
"Ever   Ready." 

BATTERIES 

DRY    BATTERIES 


Co., 
"i Jres- 

"1900." 
"Sam- 
Co.. 


Works, 


: 


American         Eveready 

"Ever    Ready"    and 

cent.' 
Elec.    Appliance    Co., 
Elec.   Goods   Mfg.   Co. 

son  Semi-Dry." 
Klerulff,     B.     F.,    Jr.    & 

"Columbia."    "King." 
Sterling     Elec.     Co.,     "Bear, 

"Sequoia." 
Standard      Electrical 

"Standard." 
Stanley     &     Patterson,     Inc., 

"Exeter."    "Matchless." 
Western    Electric    Co.,    "Blue 

Bell,"    "Liberty." 

DRY   BATTERY   HOLDERS 
Stanley     &     Patterson,     Inc., 
"Patterson." 

MEDICAL   BATTERIES 
Partrick, Carter  4  Wllkins  Co. 
Stanley     <£.     Patterson,     Inc., 

"Eleetro-tonic,"    "Vetter." 

OPEN  AND  CLOSED  CIR- 
CUIT WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"  "Noswas." 

Partrick, Carter  &  Wllkins  Co. 

Stanley  &  Patterson,  Inc., 
"Gold   Medal,"    "Faraday." 

Western    Electric   Co. 

STORAGE     BATTERIES 
Elec.   Storage   Battery   Co. 
Westghse   Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Fdwards  &  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonla." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor." "Dandy,     "Tyrolean." 

Partrick, Carter  <t  Wllkins  Co. 

Stanley  &.  Patterson,  Inc., 
"Faraday,"  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 
GONGS 

Edwards  &.   Co. 

Electric   Goods    Mfg.    Co. 

Partrick, Carter  &.  Wllkins  Co. 

MAGNETO    BELLS 
Dean   Elec.  Co. 
Elec.   Appliance   Co.,   "Eaco." 
Electric  Goods   Mfg.  Co. 
Klerulff,     B.     F.,    Jr.     &     Co., 

"Sterling." 
Kellogg  Sw'b'd  &  Supply  Co. 
Standard  Elec.  Wks.,  ''C  &  S" 
Western   Electric  Co. 

BOILERS 

Henshaw-Bulkley   4    Co. 
Moore  &  Co.,  Chas.  C,  "B.  & 

W." 
Tracy   Engineering   Company, 

Edge  Moor." 

BOOKS 

Technical    Book   Shop. 

BOXES 

WALL   BOXES 

Benjamin   Elec.   Mfg.   Co. 

Bossert  Electric  Const.  Co., 
"Bossert." 

hase-Shawmut  Co.,  "Knock- 
out." 

Chicago  Fuse  Wire  A  Mfg. 
Co.,    "Union." 

gutter  Co.,  The,   "Munlt." 

Elec.  Appliance  Co.,  "T  &  B" 

General   Electric  Co. 

Palste,    H.   T.    Co. 

Dass  <£  Seymour. 

Sprague    Electric    Co., 


■Uni- 
M   & 


Inc., 


ersal.' 
standard   Elect'l   Wks., 

M.- 
Stanley    A     Patterson, 

"Simplex  " 

BRACKETS 

VEILING      BRACKET    AND 

DESK   FIXTURES 

Stanley     &     Patterson,     Inc., 

"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     &     Patterson,     Inc., 

"Imperial." 


PAISTE  PIPE  TAPLETS 

National   Electrical  Code  Standard 

These  are  the 
new  fittings  for 
rigid  conduit. 
They  have  the 
same  size  of 
wiring  openings 
(or  the'  ,",3," 

Catalog  No.  4110  and        ,„-    si2e. 

they  take  Fielding  Receptacles  and  Rosettes',  same  stock  of  cover 
fits  all  of  the  above  sizes,  and  so  on.  "Paistery"  etlls  their  many 
good  points  and  if  you  are  in  the  trade  and  do  not  receive  it 
monthly,  let  us  know.  *; 


H.  T.  PAISTE  CO. 


New  York 


PHILADELPHIA, 
Boston 


PA 


Chacago 


THE  TRACY  ENGINEERING  CO. 

CONTRACTORS     FOR 

High  Economy  Steam  Power  Plants 

FUEL    CONSUMPTION   GUARANTEED 

AGENTS     FOR 

Edge  Moor  Water  Tube  Boilers 
Nordberg  Corliss  Engines 
Skinner  Automatic  Engines 
Tracy  Economy  Devices 
Power  Plant   Auxiliaries 


461  Market  Street 

San  Francisco 


Central  Bldg. 

Los  Angeles 


IVanfed  and  For  Sale 


The  rate/or  advert  isem.ents  in  this  colm nn  in  $1.00  per  insertion  for  25 
words  or  tess;  additional  words  S  cents  each,  payable  in  advance.  Remit- 
tanet  and  copy  should  reach  this  offict  not  later  than  Monday  noon  for  the 

in  xi  -  '"■'>  eding  issue. 

Rt  plft  s  may  bt  s<  nt  in  care  of  the  Journal  of  Electricity  Power  and  Gas 
60U  Mission  Street,  Son  Francisco. 


U/  WTED— Rack  numbers  of  the  Journal  of  Eleo- 
*  *  triclty,  Povpter  and  (iaw.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of  Electricity,   Power   and   Gas. 

601    Mission    Street,    San    Francisco. 

At-E-NTS  WANTED  on  a  guaranteed  weekly  salary 
**  to  represent  our  two  publications,  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO.. 
Sub.  D<'pt     Atlanta,  Georgia. 

\17  WTED — Men  coming  in  direct  touch  with  Steam. 
"  Flectrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg..  San  Francisco,  Cal. 


CITl'ATIOX  WANTED— By  electrical  engineer  with 
***  15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress Box   101,  Journal  of  Electricity,  San   Francisco. 

ELECTRICAL  ENGINEER  with  general  planl  experi- 
"  ence  wants  power  plant  position  as  superintendent 
or  assistant  superintendent  outside  of  large  city  where 
lie  is  at  present  engaged.  Address  Box  106,  Journal  of 
Electricity. 


KELLOGG— 

TELEPHONES 

SWITCHBOARDS 

LINE  SUPPLIES 

INTERCOMMUNICATING  TELEPHONES 

RAILWAY  TELEPHONES  & 

DISPATCHING  SYSTEMS 


ARE  KNOWN  PROM  THE 
ATLANTIC  to  the  PACIFIC 

as  quality  instruments 

WHY? 

ASK  KELLOGG  CUSTOMERS 


:«3wW«rv-^?*^ 


We  should  be  glad   to  have  you  study  our 

telephones  and  systems  at  our 

Pacific  Coast  Branch 

SAN   PRAINCISCO     OFFICE 

First  and  Mission  Streets 


Telephones,    Etc.,   in   Stock 


OUR    SPECIALTIES    FOR    ELECTRICAL   USE 

INSULATING  TAPE 
ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL   FOLDER 

"Electrical  Insulation" 

THE   PARAfFINE   PAINT   CO.,    San  Francisco 


THE    KEY   TO  A  SUCCESSFUL 


TELEPHONE 

EXCHANGE 


The  "1900" 

Dry  Battery 

Indispensable  to  it! 

Inseparable  from  it! 


ELECTRIC  APPLIANCE  COMPANY 

San    Francisco. 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.    J. 
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Blake  Insulated  Staples 

Speak  For  Themselves 


'  Best  ami  quickest  for  telephone,  telegraph 
'  and  annunciator  wiring.  Most  efficient, 
[  fewer  necessary,  better  job. 

Blake  Signal  &  Mfg.  Co. 

246  Summer  Street,  Boston,  Mass. 

Vgents: 
BROOKS-FOLLIS  ELECT.  CORP.,    San   Francisco 


W.  M.  PRICE.  Seattle.  Wash. 


WESTERN  KLECTRIC  CO. 


'Equi- 


BRYAN -MARSH  LAMPS 

ARE     OF    THE     HIGHEST    QUALITY 

Carbon  —  Tantalum  —  Tungsten 


CARRIED    IN    STOCK    BY 


C.  I.  McColgan  Company 

789  Mission  Street  -  -  SAN  FRANCISCO 

Pacific  Electrical  Works 

326  So.  Los  Angeles  St.        -        -        LOS  ANGELES 


SCHOOL   OF   ENGINEERING 


ELECTRICAL  ENGINEERING  ::  CIVIL  ENGINEERING 
MECHANICAL  ENGINEERING   ::  STEAM  ENGINEERING 
GAS  ENGINEERING  ::  MINING  ENGINEERING 

Send   for  Catalogue. 
Will  be  sent  free  by  addressing 

E.    P.    HEALD,    President 
425  McAllister  st.  san  francisco 


Sterling      Elec.      Co. 

poise. " 
Western    Electric   Co 
IRON    POLE    BRACKETS 
Benicia    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter." 
Kierulff.     B.     F.,    Jr.     A     Co., 

"Cutter." 
Plerson,   Roeding   A   Co. 
Western    Elec.   Co.  "Fletcher" 

BUILDING  CONTRACTORS 

Watson,    Sidney 
Thorpe  &   Sons,   J.   T. 


BURNERS 


ELECTRICGAS  lighting 
BURNERS 

Edwards  A  Co. 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 

CABLES 

SUBMARINE  AND  LEAD- 
COVERED 

Electric  Appliance  Co.,  "Par- 
ani  te. " 

General    Electric   Co. 

Hablrshaw  Wire  Co.,  "Hab- 
irshaw." 

Kierulff,  B.  F.,  Jr.  A  Co., 
"National." 

Okonlte  Co.,  "Okonite." 

Roebllng's  Sons  Co.,  John  A., 
"Tolma." 

Safety   Ins.  Wire  4  Cable  Co. 

Standard  Underground  Cable 
Co. 

Simplex   Electrical  Co.,  "Sim- 
Western    Electric   Co.,   "Haw- 
thorne." 
PAPER   INSULATION 

Belden    Manufacturing   Co. 

western    Electric  Co. 

TELEPHONE  CABLE 

Dean    Electric   Co. 

Kellogg  Sw'b'd  i  Supply  Co. 

Kellogg.    W.    E.   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks- Follls.    Elec.      corp'n, 

he,  "Siemens." 
Relslnger.     Hugo,     "Eiectra," 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter  Co..  The,  "I-T-E," 
"l  lalite  " 

Ft.   Wayne   Electric  Works. 

General    Electric   Co. 

Kierulff,  Jr.,  A  Co.,  B.  F. 
"II  artman." 

Pacific  Electric  4  Manufac- 
turing  Co. 

Western  Elec.  Co.,  "I-T-E," 
"I  'alite." 

Westghse   Elec.   A   Mfg.   Co. 

CLAMPS 

GROUND    CLAMPS 
Belden    Manufacturing   Co. 
Bossert   Electric   Const.   Co. 
Chase-Shawmut  Co..   "Shaw- 

mut." 
General    Electric   Co. 
Pa iste    Co.,    H.    T.,    "Perma- 

Effeet." 

CLEATS 

FIBRE   CLEATS 
Blake   Signal   A  Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Pass  4   Seymour 
Standard      Electrical      Works. 

"Stan. lard." 
Star    Porcelain    Co. 
Thomas  A  Sons  Co..   R. 
Weber  Elec.  Co.,  H.  D.  Sears, 

general  sales  agent. 
Western   Elec.  Co..  "Thomas" 

COILS 

ARMATURE     AND     FIELD 

COILS 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.   4   Mfg.   Co. 

INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Kellogg  Sw'b'd  4  Supply  Co 
Partrick, Carter  4  Wllkins  Co 
Western    Electric   Co. 

SPARK    COILS 
Electric   Goods   Mfg.   Co. 
Western    Electric   Co. 


COMPOUNDS 

BOILER     COMPOUNDS 
Dearborn     Drug    4    Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 
American   Circular   Loom   Co., 

"Circular   Loom." 
Sprague    Electric  Co.,  "Green- 
field." 

RIGID  CONDUIT 
American   Circular   Loom   Co., 

"Elect  roduct." 
Elec.    Appliance   Co.,    "Galva- 

duet,"    "Loricated." 
Kierulff,     B.     F.,    Jr.    4     Co., 

"American." 
Roebllngs     Sons     Co..     J.     A. 

"Navalite." 
Sprague     Electric    Co.,     "iron 

A  rmored." 

UNDERGROUND   CON- 
DUIT 

American      Cross      Arm      Co., 
"Walworth    &    .Neville." 

Johns-Manvllle     Co.,     H.     W., 
"J.-M." 

Plerson,   Roeding  &   Co.,   "Fi- 
bre." 

Roebllngs     Sons     Co.,     J.     A., 
"Bituminized    Fiber." 

Western   Electric  Co.,  Agents 

CONNECTORS 

CABLE    CONNECTORS 
American         Eveready        Co., 

"Bulldog  " 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    4    Mfg. 

Co. 
Kierulff,   B.  F.,  Jr.  A  Co. 

CORD 

FLEXIBLE    BELL  CORD 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     A     Co., 

"National." 
Pierson,  Roeding  A  Co.,  Asts. 

Filer.   Cable  Co. 
Roebllng    Sons    Co.,    John    A. 
Simplex    Elec.   Co. 
Western    Electric   Co. 

LAMP  CORD 
Belden    Mfg.   Co. 
Elec.    Appliance    Co..    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The.   "Okonite." 
Pierson,  Roeding  4  Co.,  Agts. 

Elec.  Cable  Co. 
Roebllngs   Sons    Co.,   John    A. 
Safety  Ins.  Wire  4  Cable  Co. 
Simplex   Elec.   Co. 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,   "Victor." 

TELEPHONE    CORD 
Belden    Manufacturing   Co. 
Dean   Electric  Co. 
Kellogg   Sw'b'd   4   Supply   Co 
Kierulff,  B.  F.,  Jr.  4  Co. 

"National." 
Pierson,  Roeding  4  Co.,  Agts. 

Elec.  Cable  Co. 
Safety  Ins.   Wire  4  Cable  Co. 
Simplex   Elec.   Co. 
Western    Elec.    Co..    "Victor." 

CROSS  ARM  BRACES 

Benicia    Iron    Works. 
Kierulff,  B.  F.,  Jr.  4  Co. 
WOOD    KNOBS 

Blake  Signal   4    Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale   Co. 

General    Electric   Co. 
Hubbell,    Harvey.    "Hubbell." 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant   Electric  Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 
INCANDESCENT   CUT- 
OUTS 
Bryant   Electric   Co. 
D.  A  W.   Fuse  Co. 
General  Electric  Co. 
Pass  A  Seymour. 
Paiste   Co.,    H.   T.,   "Shaffer." 
i   "K.   W.,"   "P.   K.""Taplets." 


Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  D.  Sears, 

general  sales  agent. 
Westghse   Elec.   A   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant   Electric  Co. 
D.   A   W.    Fuse   Co. 
General   Electric  Co. 
Pass  A  Seymour. 
Westghse   Elec.   A   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Ft.   Wayne   Electric  Works. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Electric   Co. 
Westghse   Elec.   A   Mfg.   Co. 

DIRECT  CURRENT 
DYNAMOS 
Electric   Appliance  Co.,   "Col- 
onial." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Electric   Co. 
Westghse   Elec.   A   Mfg.   Co. 

ELECTRIC  NOVELTIES 

American  Eveready  Co., 
"Ever  Ready." 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 

Moore  4   Co.,  Chas.   C. 

Henshaw-Bulkley  4   Co. 

Hunt,  Mlrk  4  Co.,  "Westing- 
house." 

Kierulff,  B.  F.,  Jr.  4  Co., 
"American    Diesel   Engine." 

Tracy   Engineering  Co. 

Westghse  Machine  Co. 
MARINE  ENGINES 

Standard  Engineering  Co., 
"Engberg." 

STEAM    ENGINES 
Moore  4   Co.,  Chas.   C. 
Henshaw-Bulkley  4  Co. 
Hunt,  Mlrk  4  Co.,  "Westing- 
house." 
Standard    Engineering    Co. 
Tracy  Engineering  Co.,  The 
Westghse  Machine  Co. 

FANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical    Works. 
General   Electric  Co.,  "G.  E." 
Standard      Electrical      Works, 

"Jandus." 
Western    Elec.    Co.,   "Victor," 

"Emerson." 
Westghse   Elec.  A   Mfg.  Co. 

DESK   AND   BRACKET 
DIRECT  CURRENT     FANS 
Electric   Appliance   Co.,   "Col- 
onial." 
Ft.   Wayne   Electric   Works. 
General   Electric  Co.,  "G.  E." 
Sprague    Electric    Co.,    "Lun- 

dell." 
Standard      Electrical     Works, 

"Jandus." 
Western   Electric  Co.,   "Haw- 
thorne." 
Westghse   Elec.   4   Mfg.   Co. 

CEILING,  ALTERNATING 

CURRENT    FANS 
Standard    Elec.    Wks.,    "Jan- 
dus,"   "Century." 
I  Western    Elec.    Co.,   "Victor," 
"Emerson." 
Westghse   Elec.   A   Mfg.   Co. 

CEILING,  DIRECT  CUR- 
RENT FANS 

Electric  Appliance  Co.,  "Col- 
onial." 

General  Electric  Company 

Sprague  Electric  Co.,  "L.un- 
dell." 

Standard  Elec.  Wks.,  "Jan- 
dus." 

Western  Electric  Co.,  "Haw- 
thorne." 

Westghse   Elec.  A   Mfg.   Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,   "M.   A 

Co." 
Western   Elec.   Co.,   "W.   E. 
Westghse   Else.   A   Mfg.   Co. 
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FIXTURES 

CEILING,   BRACKET    AND 
DESK    FIXTURES 

Benjamin   Electric   Mfg.   Co. 
Dale  Co. 

MARINE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling    Electric  Co. 
SHOW   CASE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manvllle  Co.,  H.  W., 
"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw- 
mut." 

PUSE  MATERIAL 

ENCLOSED  FUSES   AND 
FITTINGS 
Bryant   Electric  Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse  Wire   Mfg.   Co., 

"Union." 
D.  4   W.   Fuse   Co. 
General   Electric  Co. 
Johns-Manvllle    Co.,     H.     W., 

"Noark." 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.   &   Mfg.   Co. 

FUSE  BOXES 
Including  Service  Boxes,  Sub- 
way    Boxes     and     Junction 
Cut  Outs  for  use   with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manvllle    Co.,     H.     W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric   Co. 

Plerson,  Roedlng  <£.  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 
Bryant    Electric    Co. 
General  Electric  Company 
Paiste,    H.    T.    Co.,    "H    &    L" 
Weber   Elec.   Co.,   H.   D.  Sears 

Gen'l  Sales  Agt. 
TELEPHONE    FUSES 
Dean    Electric    Co. 
D.   <t   W.   Fuse  Co. 
Klerulff,     B.     F.     Jr.     &     Co., 

"Sterling." 
Standard   Elec.  Wke.,   "Couch 

&   Seeley." 
Western  Electric  Ct. 


GOVERNORS 


WATER-WHEEL 
GOVERNORS 
Plerson,       Roedlng       &       Co., 
"Lombard."  * 

GUARDS 

WIRE    LAMP   GUARDS 
Benjamin    Electric    Mfg.    Co., 

"Can't    Break."    "Proteeta- 

lite." 
Hubbell,    Harvey. 
Welsbach    Company. 

HANGERS 

CABLE    HANGERS 
Chase-Shawmut     Co.,     "Bos- 
ton." 
Klerulff,     B.     F.     Jr.     &     Co., 

"National." 
Standard    Underground   Cable 
Co.,  "Nordyke  Support." 

HEATING  MATERIAL 

Including  Cooking  Utensils. 
Soldering  Irons,  Sad  Irons, 
Etc. 

Elec.  Appliance  Co.,  "Ameri- 
can." 

General    Electric  Co. 

Johns-Manvllle  Co.,  H.  W., 
"Elec  trot  herm." 

Simplex  Elec.  Heating  Co.. 
"Simplex." 

Vulcan  Electric  Heating  Co., 
"Vulcan." 

Westghse  Elec.  <L   Mfg.  Co. 

HOODS 

STREET    HOODS   AND 
FIXTURES 
Elec.  Appliance  Co.,  "Cutter  " 
Ft.   Wayne   Elec.   Works. 


"CIRCULAR  LOOM" 


WHAT  IT  IS 


Circular 

Loom' 

is  a  flexible  conduit  tor  electric  wires. 

Circular 

Loom 

is  tough,  strong,  non-collapsible. 

Circular 

Loom' 

is  moisture  proof  and  does  not  carry  fire 

Circular 

]     .IK. HI 

fishes  easily. 

Circular 

Loom 

will  not  stick  to  the  wires  in  it. 

Circular 

Loom' 

is  unaffected  by  the  climatic  conditions. 

Circular 

Loom 

is  inexpensive. 

_  SSS           trad:             w| 
^  In              MARK                HI  o 

<  1 

REGISTERED           Bj9    Q 

Order   "Circular    Loom"   through   your   dealer    and    use    it 
whenever  wires  need  mechanical  and  electrical  protection. 

Folder  "101   Uses  lor  'Circular  Loom,"  "  sent  on  request. 


American  Circular  Loom  Co. 
SAN   FRANCISCO 

770   FoUom   St. 

BOSTON,  45  Milk  St.  SEATTLE.  Lowman  Bldg. 

Complete  Stock  Carried   in  San   Francisco. 


Dale  Wireless  Clusters 

GAS,  ELECTRIC  and 
COMBINATION   FIXTURES 


Desk  Portables  -:■   Lighting  Novelties 


THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Foisom  St. 

NEW  YORK  CITY  SEATTLE 

9th  Ave.  and  13th  Street  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


It  Costs 
You  Nothing 


TO  KNOW  WHY 


Hubbell  Attachment  Plugs 
are  so  far  ahead  of  all  others 
in  points  of  simplicity,  strength 
and    convenience. 

WE'LL  SEND   A  SAMPLE  No.  5406 
FREE 

Use  it  with  an  Electric  Fan  and 

know  the  real  value  of 

Hubbell  Plugs 

WRITE   FOR    BOOKLET   "CC" 

HARVEY  HUBBELL,  Inc. 

SAN   FRANCISCO 


770  Foisom  Street 


BRIDGEPORT 
Conn. 


SEATTLE 

Lowman  Building 


Railroads,  Lighting  Plants, 
S\\  itchboard  Manufacturers, 
Contractors  and  general 
users  of  enclosed  fuses, 
after  exhaustive  tests,  have 
discovered  that  SHAW- 
MUT  National  Electric 
Code  Standard  Fuses  are 
best  made.  Specify  them 
in  your  next  order.  Manu- 
factured by 

Chase-Shawmut    Company 

SAN  FRANCISCO 


770  Foisom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman   Bldg 


Complete  Stock  Carried  in  San   Francisco. 


12 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  Hydroelectric  Power  Developments 
Electric  Power  Transmission  Systems 

14  <  -8  Chronicle  lildg.        San  Francisco,  Cal. 


C.   F.   Braun 

Power  Plant  Erjgineer 

i. '  Natoroa  Street 

San   Iua.m  isco 


C.  L.  Cory 

Consulting  Engineer, 
803-804-805  Union  Trust  Bldg 


Edward  5.  Cobb 

Consulting  Engineer, 

Mechanics         6%-6°S  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  Los  Angeles 


Clem 

A. 

Copeland 

M. 

E. 

Consulting- and  Supervising  Electrical 
and  Mcdiaiiu.il  Engineer, 

U 

r 
-  i, . 

Ti  ust  Bldg 

eles. 

Cal. 

Supervision    of    Operation     and     1:    p*ov«-ment    of 
Steam  Installations  for  Fuel  Economy 

R.  F.  Chevalier 

CONSULTIN< .  ENGINEER 

Sleam  Boiler  ajid  Engine,  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Tests.  Reports, Estimates,  Alameda,  Cal, 

Designs.       Fuel  Analysis  Phone  Alameda  1  389 


Leigh    M. 

Griffith 

MACHINE  DESIGNER 

Gas 

E 
A 

igine     Design,      Development    ind    Tests, 
momobiles.   Motor  Trucks,    Tractors. 
Development  of    Inventions. 
Automati-   Machinery. 

l28Nc 

rth  Main  St. 

Los  Angele 

s.  Cal. 

I  I.  W    Hellman  Bldg 

F.  C.  Finkle 

Consulting  Engineer, 

Spei  ! '  i 

Hydro-]-  jectrii   Power   Plants     I.  W.  Hellman 
I  rrigatii  iti  and   I  lomestic  Bldg 

Water  Supplies  1  ,os  Angeles    Cal, 


A. 

M. 

Hunt 

MEM 
MEM 
MI  M 

AM 

AM 

AM 

si  >C 

soc 

1  1 

1    1 

M    1 
1 

Uni 

>n  Trust  Bide. 

San 

Francisco 

D.  C.Jack 

ion,  C.  E,    \\ 'in.  B.  J 

M.E. 

D.  C. 

and  Wm.  B. 

Jackson 

Members  American  Institute  of   Electrical 
Engineers,   American   Society  of    Mechanical 
Engineers,  American  Society  of  Civil    Engi- 
neers.           ENGINEERS           EXPERTS 
5f>S  Commercial  National  Bank  Bldg. 
Chicago,  111. 

i_  .  S.  Davidson 


Noble  &  Davidson 


Consulting  Engineers  ' 


Tel.  Doui 


921  Crocker  Bldg. 
s.m  Francisco 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C-  E. 

Consulting  Engineer, 

Specialty,  Hydraulic  Development 
Offices 
i   :  .      :    ..      Bldg.       San  Francis<      f_*a 
Union  1  ■  San  Diego,  Cal. 


Tele 

ihone  Kearnj  . 

Emerson  W 

Read 

Attorney-at 

Law 

Cor 

California  and  Montgomery  Stn-.-ts 

K ns51'i    . 

San  Francisco,  Cal. 

E.  F.  Scatter£ood 

Consulting  Engineer 

Estimates.  Plans.  Supervision,  Tests  of  Steam 
Electric  and  Hydraulic  Plants,   Power  Trans- 
mission and  Distributing  Systems. 
Standardizing  Laboratory. 

1133-113-1  Central  Bldg.  Los  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  antl  Testing 
Engineers  antl  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs     Estimates     Construction 


Union  Trust  Bldg. 
\ngelcs 


461  Market  St., 
San  r  rancisco 


Rudolph  W.  Van  Norden 

Consulting  Engineer 

912-914  Mutual   Savings  Bank  Bldg., 

San  Francisco 

Electricity.  Hydraulics,    Power   Development 

Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  Cal. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments . 

Fire  Protective    Electrical     Su  .im  Power 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 

Alaska  Commercial  Bldg. 

S  \n  Francis*  i  i 


TECHNICAL  BOOK  SHOP 

Subscriptions    Received   for   all    Educational 

Electrical    and    Engineering   Publications 

604  MISSION  STREET     :: 

::    SAN  FRANCISCO 

DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GETOUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES,  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES.  355  E.  SECOND  STREET 


General    Electric   Co. 
Klerulff,     B.     F.,     Jr.     A.    Co., 

"Cutter." 
Western   Elec.   Co,  "Fletcher" 

INSULATORS 

GLASS    INSULATORS 

Brookfleld  Glass  Company, 
"Brookfleld." 

Elec.  Appliance  Co.,  "Hem- 
ingray." 

Plerson  Roedlng  &.  Company, 
"Locke    Triple    Petticoat." 

Roebllngs  Sons  Co.,  John  A., 
"Knowles." 

Standard  Electrical  Works, 
"Standard."  . 

Western  Elec.  Co.,  "Brook- 
fleld." 

HIGH-TENSION 

INSULATORS 

General  Electric  Company 

Johns-Manville    Co.,    H.    W. 

Klerulff,     B.     F.,    Jr.    &    Co., 

"Ohio  Brass." 
Pass  &  Seymour. 
Plerson,  Roedlng  &.  Company,   ' 

"Locke." 
Roebllngs  Sons   Co.,   John  A., 

"Lima." 
Thomas  &  Sons  Co.,  R. 
Western  Elec.  Co.,  "Thomas" 

PORCELAIN    INSU- 
LATORS 
General    Electric   Co. 
Johns-Manville    Co.,    H.    W. 
Pass  &  Seymour. 
Plerson,  Roedlng  &.  Company, 

"Locke." 
Standard      Electrical     Works, 

"Standard." 
Star    Porcelain    Co. 
Thomas  &  Sons  Co.,   R. 
Weber     Electric     Co.,     H.     D. 

Sears,  general  sales  agt. 
Western  Elec.  Co.,  "Thomas" 

INSULATING  MATERIAL 

Belden    Manufacturing   Co. 

Johns-Manville  Co.,  H.  W. 
"Asbestos     Wood,"     "Indu- 
rated     Fibre,"     "Vulcabes- 
ton,"     "Monarch."     "Phoe- 
nix,"   "Electrobeston." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Di-electric." 

Paraffine  Paint  Co.,  Agents 
"P.  &  B."  Products. 

Standard  Underground  Cable 
Co..    "(  Izite  " 

LAMPS 

ELECTRIC  ARC   LAMPS 
Elec.  Appliance  Co.,  "Adams- 

Rasmafi." 
Ft.     Wayne     Electric     Works, 

"Wood." 
General   Electric  Co..   "(j.   E." 
Standard      Electrical      Works, 

"Jandus."    "Boulevard." 
Western   Electric  Co.,  "Haw- 
thorne." 
Westghse  Elec.  &.  Mfg.  Co. 

FLAMING   ARC    LAMPS 
General    Electric   Co.,   "G.   I." 
Western   Elec.   Co.,  "Beck." 
Westghse  Elec.  &  Mfg.  Co. 

GAS   ARC   LAMPS 

Welsbach    Company. 
INCANDESCENT  LAMPS 

Brooks-Follls  Elec.  Corp., 
"Fostoria." 

Bryan-Marsh  Co.,  "Imperial." 

California  Inc.  Lamp  Co., 
"California." 

Columbia  Inc.  Lamp  Co., 
"Columbia." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

General  Elec.  Co.,  "Edison," 
"Lowatt." 

Johns-Manville  Co.,  H.  W., 
"Linolite." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"Excelsior." 

Sterling  Eiec.  Co.,  "Sterling." 

Sunbeam  Inc.,  Lamp  Co., 
"Sunbeam,"   "Regal. 

Western  Electric  Co.,  "Sun- 
beam "    "Regal." 

Westghs„  Ilec.  &  Mfg.  Co., 
"Westinghouse." 

MINIATURE   LAMPS 
American         Eveready        Co., 

"Ever   Ready." 

TANTALUM    LAMPS 
Bryan- Marsh  Co.,  "Irrnyjrial." 
Columbia      Inc.      Lamp     Co., 

"Columbia." 
General    Elec.   Co.,   "Meridian 

Tantalum." 
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A  MODERN  HOSPITAL  POWER  PLANT. 


BY    C.    F.    BRAUN 


Following  the  destruction  of  their  old  hospital  and  every  employee,  who  in  return  is  insured  the  best 
building  in  the  San  Francisco  disaster,  the  Southern  medical  care  and  attendance  in  case  of  sickness  or 
Pacific  Company  immediately  began  plans  for  a  new      accident. 


Power  Plant  of  New  Southern  Pacific  Hospital,  San  Francisco 


and  larger  institution.  \s  a  site,  an  entire  block  facing 
on  Golden  Gate  Park  was  secured,  and  in  February. 
iqo8,  work  was  begun  on  what  is  now  the  most  com- 
plete industrial  hospital  in  the  I'nited  States,  a  hospital 
capable  of  caring  for  over  two  hundred  and  fifty 
patients.  It  may  lie  interesting  to  the  reader  to  know- 
that  this  hospital  is  supported  by  the  employees  them- 
selves, by  a  tax  of  fifty  cents  per  month,  levied  on  each 


Heat,  light,  power  and  water  are  all  supplied  by  a 
complete  isolated  plant,  which  it  is  the  purpose  of  this 
article  to  describe.  The  power  plant  is  housed  in  a 
modern  concrete  and  brick  structure,  in  which  utility 
.ind  architectural  beauty  have  been  harmonized,  and 
a-  i-.  characteristic  of  the  other  parts  of  the  institution. 
ii-  expense  has  been  >pared  to  give  the  plant  a  finished 
and   pleasing  appearance.     The  boiler  settings  are  of 
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glazed  brick,  the  engine-room  floors  of  maroon  tile. 
the  engine  finish  is  exceptionally  fine,  and  all  exposed 
pipe  ami  fittings  are  of  finished  brass. 

BOILERS. 

Steam  for  the  engine  generator  units.  For  the  Web- 
ster heating  system  and  for  hoi  water  service,  is  sup- 
plied by  a  battery  of  two  150  h.  p.  water  tube  boilers, 
operating  at   [60  lbs.  pressure.     California  crude  oil  is 


PIPE    TUNNEL. 

All  pipes  from  the  boiler  rimra  to  the  main  build- 
ings are  led  out  through  a  4'  x  8'  reinforced  concrete 
tunnel,  which  passes  on  a  level  from  the  boiler-room 
floor  directly  underneath  the  engine  roc  mi,  and  thence 
to  the  buildings.  The  engine  exhausts  are  led  into 
this  tunnel,  as  are  also  all  drips,  and  all  electric  wiring 
to  and  from  the  generator  room. 


,       i 


15        '""  ' 


11  s   "•• 


tMmm 


J  il   -.  ' i fe    a 


rtip^  i 


New  Southern  Pacific   Hospital.  San  Francisco. 


the  fuel  used,  the  fuel  handling  apparatus  consisting 
of  two  41  j  '  x  _,;4"  x  4"  duplex  steam  driven  pumps, 
which  draw  oil  from  a  large  storage  tank.  10,000  gals., 
outside  the  building  footings,  passing  it  through  heater 
and  strainer  to  the  burners.  'Hie  heating  of  the  oil  is 
accomplished  by  means  of  a  small  coil  on  the  outside 
cf  which  the  oil  pump  exhaust  is  allowed  to  pass.  A 
set  of  five    '4'  X.V-    x5     duplex   -team  driven  boiler 


Exterior  of  Power  Plant 

feed  pump-,  a  set  of  6"xo/"x  12"  direct  acting  vacuum 
pumps  for  the  heating  system,  and  a  400  h.  p.  Webster 
heater,  complete  the  boiler-room  equipment, 
rhe  stack  i-  a  part  of  and  harmonized  with  the 
rest  of  the  building.  It  is  36  inches  in  diameter  and 
50  feet  high,  the  lower  20  feet  being  lined  with  vitri- 
bestos  tile. 


ELECTRICAL    DISTRIBUTION    SYSTEM. 

In  view  of  the  demand  for  direct  current  by  special 
apparatus  and  by  elevators  throughout  the  hospital,  it 
was  decided  to  install  a  direct  current  plant,  the  distri- 
bution to  be  on  a  125-125-250  volt  three-wire  system. 
125  volt  high  efficiency  lamps  are  used  throughout, 
and  elevator  and  other  motors  are  operated  at  250 
volt-. 

GENERATING    EQUIPMENT. 

The  generating  equipment  is  of  special  interest,  in 
that  two-wire  250  volt  generators  were  used,  balancing 
of  the  three-wire  system  being  accomplished  with  a 
motor  generator  balancing-set  and  that  with  this  ar- 
rangement exceptional  regulation  and  results  have 
been  obtained. 

The  main  generating  equipment  consists  of  two 
75  1;.  w.  250  volt  two-wire  direct  current  generators, 
each  directly  driven  by  120  h.  p.  simple  automatic 
engines  running  at  275  r.  p.  in.  A  30  k.  w.  250  volt 
two-wire  direct  current  generator  directly  driven  b)  a 
two-phase  900  r.  p.  m.  induction  motor  is  provided  as 
an  auxiliary,  the  motor  being  connected  to  the  local 
power  company's  service,  which  is  250  volt  alternating 
current.  The  series  fields  .if  all  three  generators  are 
connected  in  multiple  through  one  pole  of  each  main 
generator  switch,  this  providing  for  satisfactory  opera- 
tion of  the  machines  in  parallel.  The  series  field  coils 
of  the  machines  are  strong  enough  to  give  10  per  cent 
higher  voltage  at  full  load  than  at  no  load,  an  adjust- 
able shunt  being  provided  on  the  series  fields  for 
obtaining  the  desired  value.  This  adjustment  may  also 
be  used  to  compensate  for  drop  of  speed  on  the  en- 
gines. The  voltage  rise  is  proportioned  to  the  load 
increase,  making  the  curve  for  various  loads,  approxi- 
mate!}' a  straight  line. 

The  motor  generator  balancing  set,  which  is  con- 
nected across  the  three-wire  system,  was  designed  to 
regulate  with  a  maximum  current  in  the  neutral  wire 
of  150  amperes,  within  two  volts,  but,  it  will  be  seen 
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later,  this  figure  has  been  surpassed.  The  connections 
for  this  balancing  set  are  shown  in  the  accompanying 
diagram.  It  will  be  noticed  that  the  shunt  field  of  each 
machine  of  the  set  is  excited  from  the  opposite  side  of 
the  system,  this  tending  to  raise  the  voltage  on  the  low 
side.  The  series  field  of  each  machine  of  the  balancing 
set  is  in  series  with  the  armature  of  the  opposite  ma- 
chine, thereby  compounding  one  machine  with  the 
armature  of  the  other.  Tracing  through  the  direction 
of  current  in  the  various  windings,  the  reader  will  note 
that  the  machine,  acting  as  generator,  is  cumulatively 
compounded,  while  the  machine  acting  as  motor  is 
differentially  compounded.  The  cumulative  compound- 
ing in  the  generator  field  tends  to  raise  the  voltage  on 
the  low  side  and  the  differential  compounding  of  the 
motor  field  tends  to  maintain  constant  speed.  Run- 
ning under  unbalanced  load  the  motor  lakes  consider- 
ably more  current  than  the  generator,  and  if  com- 
pounded with  its  own  current,  would  tend  to  flash  over 
much  sooner  than  when  compounded  with  a  smaller 
current  of  the  generator;  while  the  generator  being 
compounded  with  the  larger  motor  current,  has  a 
stronger  tendency  !•>  hold  the  voltage  up.  Under  test 
and  without  any  movement  of  the  brushes  or  rheostats, 
this  set  showed  the  following  regulations: 

Volts,  Volts, 

motor  side.  gfenerati  >r  side. 

1 1 6 . 7 
n;.  _> 
[17.8 


Current  in 

neutral. 
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30 
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130 

150 


1 1 
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lid.  } 
115.8 

115. 6 
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It  is  thus  seen  that  the  voltage  varies  from  normal 
but  one  volt,  or  less  than  one  per  cent,  this  regulation 
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to  low  voltage  are  considered,  the  value  of  this  close 
regulation  is  manifest.  For  the  ordinary  3.1  watt  lamp 
burned  at  a  voltage  2  per  cent  below  normal,  Foster 
gives  a  corresponding  candle  power  decrease  of  11  per 
cent  and  wattage  increase  to  3.34.  For  the  same  lamp 
burned  at  2  per  cent  above  normal,  a  decrease  in  life 
of  40  per  cent  is  given.  The  new  high  efficiency  lamps 
are  not  quite  so  seriously  affected,  perhaps.  The  stand- 
ard regulation  guaranteed  for  three-wire  generators  is 
2  per  cent  above  and  below  normal. 

For  operation,  the  balancer  set  requires  7.5  am- 
peres. This,  however,  is  offset  by  the  greater  effi- 
ciency in  the  two-wire  generator  over  that  of  the  three- 
wire  machine,  additional  windage  and  friction  in  the 
three-wire  machine  bringing  the  efficiency  of  this  type 
of  machine  to  at  least  2  per  cent  below  that  of  the 
two-wire  machine  of  equal  capacity.  When  the  use  of 
standard  two-wire  apparatus,  simplified  wiring,  and 
reduction  of  first  cost  are  further  considered,  the  su- 
periority of  the  three-wire  generator  in  any  respect  to 
;mi  arrangement  such  as  this,  is  not  apparent.  The 
danger  of  violent  short  circuiting  encountered  in 
"throwing  in"  some  three-wire  machines  in  parallel,  is 
also  eliminated  with  the  use  of  the  balancer.  The 
electrical  machinery  was  built  by  the  Electric  Ma- 
chinery Company  of   Minneapolis,  Minnesota. 

SWITCHBOARD. 

The  switchboard  consists  of  seven  panels,  three 
generator  panels,  a  panel  for  the  induction  motor,  a 
balancer  set  panel,  and  two  distributing  panels,  one 
lighting  and  one  power.  The  panels  are  of  uniform 
size,  30"  x  7(1",  of  a  single  piece  of  blue  Vermont  mar- 
ble 2  inches  thick'. 

(  >u  each  generator  panel  are  mounted  a  voltmeter, 
an  ammeter,  a  double  pole  plain  overload  circuit  break- 
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Switchboard 


being  obtained  through  the  entire  range  of  the  bal- 
ancing set  automatically  and  without  any  operation 
whatever  of  the  rheostats.  The  machines  reverse  their 
functions,  passing  through  zero  to  the  opposite  ex- 
treme with  the  same  results.  This  is  something,  the 
writer  believes,  that  no  three-wire  machine  will  come 
anywhere  near  doing.  The  balancing  set  has  the  addi- 
tional advantage  in  that  for  long  continued  unbal- 
ancing on  the  system  the  rheostat  can  be  adjusted  so 
that  the  voltages  on  the  two  sides  of  the  system  are 
exactly  equal. 

When  the  decrease  in  the  life  of  lamps  run  above 
voltage  and  the  great  reduction  of  candle  power  due 


er,  the  field  rheostat,  and  a  three-pole  knife  switch, 
through  the  middle  pole  of  which  the  equalizer  lead  is 
connected  to  the  equalizer  bus. 

(  in  the  motor  panel  are  mounted  an  ammeter  for 
each  phase,  a  voltmeter  with  plugs  and  receptacles,  a 
double  pole  plain  overload  circuit  breaker,  a  triple  pole 
main  switch  and  a  large  hand-wheel  for  operating  the 
motor  starter  at  the  rear  of  the  board. 

On  the  balancer  panel  are  mounted  a  differential 
ammeter,  a  differential  voltmeter,  a  triple  pole  plain 
overload  circuit  breaker,  the  two  field  rheostats,  a 
triple  pole  double  clip  resistance  starting  switch,  and 
also  the  ground  detector  lamps  of  the  system.     It  will 
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he  noted  that  the  switching  arrangement  for  the  bal- 
ancer set  is  simplicity  itself.  The  three  pole  double 
clip  switch  serves  to  start  the  balancer,  cut-out  resist- 
ance, and  connect  the  neutral,  and  is  absolutely  fool- 
proof. 

All  distributing  switches  on  the  lighting  panel  are 
double  throw,  the  lower  studs  being  connected  to  a 
separate  set  of  busses  that  are  connected  to  the  local 
power  company's  alternating  current  service.  Thus, 
light  for  the  hospital  is  insured  without  running  any 
machinery  whatever  in  the  plant.  If,  however,  power 
for  the  motors  are  required,  the  motor  generator  set 
must  be  started.  The  institution  is  thus  protected  even 
in  the  case  of  entire  shut-down  of  the  steam  plant. 

\bove  the  board  and  supported  by  ornamental 
copper  work,  are  mounted  the  engine-room  clock  and 
boiler  steam  gages.  All  metal  work  on  the  board, 
including  instruments,  is  copper  finished,  ami  the 
board  is  in  general  keeping  with  the  handsome  appear- 
ance of  the  plant. 

ENGINES. 

In  view  of  the  fact  that  all  exhaust  would  be  made 
use  of  in  the  steam  and  hot  water  systems,  a  highly 
economical  engine  was  not  particularly  desired,  but 
rather  a  simple  engine  with  good  regulation  and  with 
few  parts  to  give  trouble.  American  Ball  simple  en- 
gines with  cylinders  14 "  x  12"  were  installed. 

WATER    SUPPLY. 

To  secure  a  good  and  sufficient  water  supply  wells 
were  sunk  to  a  depth  of  about  100  feet.  The  water 
was  found  to  be  so  gritty  that  an  air  lift  was  deter- 
mined upon  as  being  superior  to  any  form  of  plunger 
pump.  A  small  6"  x  8"  air  compressor,  driven  by  a  5 
h.  p.  motor  in  the  boiler  room  .provides  the  air.  The 
air  lift  delivers  the  water  to  the  suction  of  a  2-inch 
centrifugal  pump  driven  by  a  3  h.  p.  motor,  which  in 
turn  forces  the  water  to  the  large  supply  tank  located 
on  the  roofs  of  the  various  main  buildings.  This  ar- 
rangement has  been  found  to  be  very  satisfactory,  the 
gritty  water  having  no  deleterious  effects  on  the  air 
lift  or  pump  runner.  The  capacity  of  the  pumping 
equipment  is  7,200  gallons  per  hour. 

Great  care  was  exercised  throughout  to  make  the 
plant  a  model  one,  D.  J.  Patterson  was  supervising 
architect  and  the  Standard  Engineering  Company, 
power  engineers,  San  Francisco,  installed  the  plant, 
the  boilers  being  supplied  by  the  Parker  Boiler  Com- 
pany. 


Conservation  in  California  is  to  be  discussed  at  the 
meeting  of  the  Counties  Committee  of  the  California 
Promotion  Committee  to  be  held  May  8,  1909.  at  Hotel 
Del  Monte,  Monterey.  Papers  are  to  be  presented  by 
Government  officials. 


Wireless  telegraph  for  the  Panama  Canal  is  to  be 

furnished  by  a  station  being  erected  at  Porto  Bello  by 
the  Navy  Department.  A  mast  130  feet  high  will  be 
erected  on  one  of  the  hills  at  the  entrance  to  the  harbor. 
The  station  will  be  used  for  general  naval  purposes 
and  for  transmitting  official  messages  of  the  Isthmian 
Canal  Commission  between  Porto  Bello  and  the  wire- 
less station  at  Colon. 


THE  CONSERVATION   OF  OUR  WATER 
POWERS.' 

BY    JOHN    F.    VAUGHAN. 

There  are  two  subjects  we  have  heard  a  great  deal 
about  lately  :  (1)  The  combining  of  corporate  interest  s, 
and   (2)  the  conservation  of  our  natural  resources. 

Probably  the  most  important  example  of  corporate 
combination  lias  heen  in  the  merging  of  steam  railroads 
into  a  few  comprehensive  systems.  This  has  been  fol- 
lowed  by  a  more  or  less  successful  movement  to  con- 
solidate lighter  electric  railroads,  with  a  tendency 
further  to  combine  these  with  the  older  steam  roads. 
And  now  in  the  development  of  high-tension  electrical 
transmission  we  have  the  physical  means  of  combining 
widely  scattered  water  powers,  and  in  the  adoption  of 
electricity  as  a  distributing  medium  a  strong  incentive 
for  the  combination  of  interests  of  all  three  of  these 
classes:  Heavy  and  light  railroads  and  water  powers. 

As  a  matter  of  fact,  the  combining  of  steam  and 
electric  railroads  has  already  begun,  and  now  there  is 
scarcely  a  steam  road  in  the  country  which  is  not  seri- 
ously considering  electrification  of  at  least  a  part  of  its 
s)  stem,  and  there  are  man}'  which  are  either  acquiring 
or  are  actually  developing  water-power  privileges  to 
furnish  them  with  motive  power.  Here,  then,  among 
the  railroads  we  find  a  common  interest  in  the  eco- 
nomic development  of  our  water  powers. 

The  pecond  subject — that  of  the  conservation  of  our 
natural  resources — in  its  bearing  on  the  welfare  of  the 
country  is  of  general  interest  to  railroad  men,  and  as 
far  as  it  affects  the  regulation  of  stream  flow  is  of 
especial  importance  to  them  wherever  water  power  is 
available.  As  traffic  grows,  as  train  weights  and 
speeds  increase,  and  fuel  becomes  more  scarce  and  in- 
accessible, water  must  be  more  and  more  depended 
upon  for  power. 

The  present  rate  of  deforestation,  increased  as  it  is 
l>v  fires  set  by  passing  locomotives,  in  its  effect  on  the 
reliability  of  water  powers,  and  on  the  increase  of 
uaniage  by  flood,  demands  serious  consideration. 

The  following  conservative  estimate  of  the  water- 
power  resources  of  the  country  has  been  published 
recently  by  Mr.  Van  Schon.  He  gives  the  amount  of 
water  power  already  developed  as  2,050.000  horse- 
power, and  the  available  undeveloped  power,  without 
the  help  of  storage,  as  10.000.000  horsepower. 

Now,  what  are  the  requirements  for  the  successful 
development,  and  why  has  it  not  been  more  rapid? 
The  reasons  have  been  partly  lack  of  available  market 
for  the  power,  partly  the  excessive  cost  of  development 
and  partly  the  difficulty  of  stream  regulation.  With 
the  old  type  of  water  wheel  and  costly  mechanical 
transmission,  it  was  necessary  to  use  the_  power  at  the 
wheel,  and  then  with  perhaps  only  a  part  of  the  fall 
available  without  elaborate  and  costly  canal  systems. 
The  more  recent  turbine  and  yet  newer  impulse  wheel, 
although  utilizing  the  full  head  of  the  fall,  have  been 
still  hampered  by  the  necessity  for  using  the  power 
near  the  fall.  But  now  with  the  growth  of  electrical 
transmission  not  only  can  remote  markets  be  reached, 
but  powers  formerly  inaccessible  may  be  developed 
and  operated  singly  or  in  groups,  for  better  economy 
and  efficiency.  Thus  the  differing  characteristics  of 
power   markets   may   be   largely   equalized   and   better 
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service  and  larger  returns  obtained  from  the  invest- 
ment. 

The  best  examples  of  the  consolidation  of  water 
powers  are  in  the  California  system,  where  plants  scat- 
tered through  the  mountain  canyons  feed  into  common 
networks  of  transmission  lines,  serving  large  territories 
with  power  for  railway  and  industrial  plants,  pumping, 
etc.,  and  in  some  cases  delivering  the  discharged  water 
for  irrigation;  and  the  best  example  of  combination  of 
markets  is  in  the  great  systems  of  Niagara,  delivering 
power  over  hundreds  of  miles  of  lines  for  an  infinite 
variety  of  uses. 

We  have  good  examples  of  the  use  of  water  power 
by  railroads  in  the  plans  of  the  Chicago,  Milwaukee  & 
St.  Paul,  which  is  already  making  the  initial  develop- 
ment of  some  200,000  horsepower  available  in  35  miles 
of  the  St.  Joe  River,  for  operating  its  trains  electrically 
over  the  Great  Divide,  in  the  electrification  of  the 
Cascade  tunnel  of  the  Great  Northern  Railroad,  in  the 
conversion  of  the  Harriman  lines  around  San  Fran- 
cisco, in  the  equipping  of  the  New  York  Central  fur 
operation  by  Niagara  power,  and  in  main-  light  electric 
railroads  all  over  the  country. 

Let  us  see  what  the  principal  requirements  fur  the 
economical  use  of  our  water  powers  are  : 

Stream  flow  should  be  controlled  so  as  to  get  the 
maximum  energy  out  of  the  stream  as  a  whole,  and 
not  merely  for  the  benefit  of  certain  isolated  plants. 
For  instance,  no  one  plant  with  storage  should  be 
allowed  to  hold  back  the  natural  flow  when  required 
by  down-stream  users  who  have  no  storage  to  draw  on. 
or  to  flood  them  witli  excess  water  when  detrimental 
to  their  interests. 

The  storage  facilities  of  the  drainage  basin  should 
be  developed  as  far  as  practicable  for  steadying  the 
natural  flow  of  the  river,  increasing  the  capacities  of 
the  various  developments  and  reducing  trouble  and 
damage  from  floods.  For  instance,  since  any  develop- 
ment over  and  above  the  capacity  of  the  minimum  dry- 
season  flow  of  the  stream  must  be  relayed  bv  other 
power,  or  the  excess  sold  as  cheaper  secondary  power 
subject  to  interruption,  even  an  average  stream  will 
waste  rnore  power  than  it  can  use,  and  a  torrential 
stream,  which  may  flow  in  flood  over  one  hundred 
times  its  low  flow,  will  give  up  only  a  few  per  cent  01 
its  total  energy.  It  is  evident  that  expensive  storage 
cannot  be  accomplished  without  the  co-operation  of 
the  power  users  and  an  equitable  sharing  of  the  ex- 
pense. 

As  far  as  possible  various  plants  should  be  tied 
together  to  feed  into  a  common  network  of  distributing 
lines  so  as  to  utilize  the  stream  flow  to  its  best  advan- 
tage, to  equalize  local  peaks  and  irregularities  of  load, 
to  reduce  surplus  investment  in  spare  and  breakdown 
capacity,  to  cut  down  distribution  costs,  and  to  im- 
prove the  regulation  of  the  system.  By  such  combina- 
tion the  number  of  units  in  each  plant  may  be  reduced, 
hydraulic  and  electric  designs  simplified,  complication 
of  switching  and  control  cut  down,  and  a  correspond- 
ing saving  made  in  fixed  charges  and  operating  costs. 
In  this  way  many  communities  may  be  served  which 
otherwise  could  not  support  the  burden  of  individual 
development. 

Arrangement  with  other  power  producers  should 
be  considered   for  the   interchange  of  surplus  power, 


especially  where  the  peak  demands  are  not  simul- 
taneous. For  instance,  an  agreement  between  a  light- 
ing company  and  a  coal  mine  in  Pennsylvania  for  the 
interchange  of  power  up  to  2500  kilowatts,  where  the 
mine  shuts  down  before  the  peak  of  the  lighting  load, 
now  enables  each  to  reduce  its  fixed  charges  on  spare 
equipment  and  to  improve  its  load  factor. 

Surplus  power  during  light  demand,  or  surplus 
water,  should  be  utilized  for  industrial  purposes,  such 
as  pumping,  electrochemical  or  metallurgical  processes. 
For  example,  the  electrical  recovery  of  peat  from  wet 
bogs  and  the  manufacturing  of  fertilizers  and  certain 
other  products  of  modern  chemistry  from  nitrogen 
recovered  from  the  atmosphere  are  not  wholly  vision- 
ary, nor  is  it  necessarily  crazy  to  use  surplus  flow  to 
pump  water  into  reservoirs  above  the  natural  water 
levels  for  use  during  drv  periods  or  excessive  loads. 
In  certain  localities  surplus  or  discharged  water  should 
be  utilized  for  water  supplies  or  irrigation.  Groups  of 
plants  now  on  the  old  series  canal  systems,  or  plants 
otherwise  inefficient  in  the  use  of  water,  should  be 
redeveloped. 

There  are,  of  course,  many  obstacles  to  overcome 
before  our  streams  can  be  properly  controlled  and  their 
power  utilized  to  best  advantage;  legal  tangles  to 
straighten  out,  franchise  restrictions  to  modify,  dams 
to  build  and  to  rebuild,  and  innumerable  physical  and 
operating  details  to  work  out.  But  water  is  a  perma- 
nent asset  which  is  neither  burned  up  like  fuel  nor 
carted  off  like  our  mineral  resources,  but  returns  with 
every  fog  and  rainstorm  to  be  used  again. 

In  the  interdependence  of  the  territories  embraced 
by  the  various  watersheds  our  interests  in  this  asset 
become  national,  warranting  Federal  control,  or  at 
least  State  action  under  Federal  supervision,  and  al- 
ready we  have  in  the  hydraulic  work  of  the  New  York 
State  Water  Supply  Commission,  established  under 
the  Fuller  bill,  a  substantial  advance  made  in  the  study 
of  the  storage  possibilities  and  in  its  effect  on  present 
and  future  water  powers  of  the  State,  and  in  the  Na- 
tional Conservation  Commission,  appointed  by  the 
President,  a  definite  establishment  of  Government 
policy.  Both  of  these  commissions  recognize  that  the 
conservation  of  our  water  supply  is  of  sufficient  im- 
portance to  call  for  comprehensive  pla..s  of  water  stor- 
age and  stream  control,  and  that  the  Government 
should  eventually  distribute  the  cost  of  such  improve- 
ments among  all  interests  in  proportion  to  the  benefits 
received. 

On  this  basis,  then,  the  water-power  interests  will 
be  required  to  carry  only  a  burden  in  proportion  to  the 
benefits  they  receive;  and  such  a  policy  will  not  only 
enable  individual  enterprises  to  develop  their  resources 
to  best  advantage,  but  will  give  their  properties  a  more 
definite  and  permanent  value. 

In  this  general  movement  toward  stream  better- 
ment there  is  a  definite  beginning  of  a  more  economic 
use  of.  our  water-power  resources,  and  in  the  growth 
of  electrical  transmission  a  means  of  reducing  both 
first  cost  and  operating  expense.  And  from  whatever 
point  we  view  the  matter  we  have  plenty  of  reasons  for 
encouraging  the  conservation  work  already  begun  by 
the  Government  and,  in  addition,  plenty  of  opportunity 
for  studying  the  improvement  of  our  existing  powers 
and  the  development  of  new. 
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ABSTRACT  OF  THE  AMERICAN  TELEPHONE 

AND  TELEGRAPH  COMPANY'S 

ANNUAL  REPORT. 

A  general  statement  covering  the  business  of  the 
Bell  system  is  included  by  President  Theodore  N. 
Vail  with  the  annual  report  of  the  American  Tele- 
pin  me  and    Telegraph  Company. 

There  was  a  total  of  4.364.629  telephone  stations 
connected  to  the  Bell  system  as  against  3.839.000  at' 
the  close  of  the  previous  year,  an  increase  of  525,629 
stations.  Of  the  total  there  were  1,103.144  exchange 
and  toll  stations  connected  to  the  Bell  system  by  toll 
or  longdistance  lines,  but  operated  by  some  7.700  local. 
co-operative,  and  rural  independent  companies  or  as- 
sociations having  sub-license  or  connection  contracts. 
The  total  wire  mileage  of  the  Hell  companies  for  toll 
and  exchange  service  was  9,830,718,  over  a  million 
miles  being  added  during  the  year.  The  daily  average 
of  calls  handled  by  the  Bell  companies  was  iS..,<  13.000, 
or  at  the  rate  of  about  six  billions  a  year.  The  plant 
additions  were  $15,824,000  for  exchanges,  $8,812,600 
for  toll  lines,  and  $2,000,600  for  land  and  buildings, 
making  a  total  of  $26,637,200.  During  the  past  nine 
years  a  grand  total  of  S37X.472.S00  has  been  expended 
in  enlarging  the   I '.ell  properties. 

During  the  year  $39,736,700  was  applied  out  of  rev- 
enue to  maintenance  and  reconstruction   purposes. 

The  report  shows  that  the  maintenance  of  the  prop- 
ertv  is  well  provided  for,  and  that  that  the  plant  itself 
1-,  assuming  a  more  permanent  character,  due  chiefly 
to  the  increased  proportion  of  copper  wire  and  under- 
go >un«l  conduits  and  cables. 

Of  the  total  value  of  the  telephone  plants  owned  by 
the  American  Telephone  and  Telegraph  Company 
and  associated  companies,  real  estate  constitutes  9 
per  cent,  underground  conduits  and  cables  20  per  cent. 
copper  wires  and  aerial  cables  on  poles  [8  per  cent, 
pole  lines,  not  including  wires,  20  per  cent. — $8,000,- 
000  of  this  represents  ownership  of  rights  of  way  over 
private  property — iron  wires  4  per  cent,  central  office 
equipment  2^  per  cent. 

The  associated  operating  companies  show  reduc- 
tions in  floating  indebtedness  and  increases  in  cash 
on  hand,  a  net  improvement  of  $5,004,000.  The  West- 
ern Electric  Company  shows  an  equal  improvement, 
so  that  the  current  and  floating  indebtedness  of  the 
associated  companies  is  well  within  the  limits  of  cur- 
rent operations. 

President  Vail  shows  that  the  real  or  replacement 
value  of  the  Bell  plants  is  largely  in  excess  of  all 
outstanding  obligations. 

The  Bell  business  as  a  whole,  excluding  duplica- 
tions and  treating  it  as  if  operated  by  a  single  com- 
pany, showed  a  substantial  improvement.  The  total 
earnings  showed  an  increase  over  the  previous  year 
of  $7,009,500,  the  total  expenses  an  increase  of  $3,101,- 
100.  The  balance  of  net  earnings  was  $45-974.ooo,  and, 
after  deducting  $11,034,500  for  interest  and  $21,338,- 
100  for  dividends,  there  was  left  $13,601,400  in  un- 
divided profits.  The  combined  balance  sheet  shows 
total  assets  of  $680,044,200,  with  a  surplus  of  $31,759,- 
hoo,  and  depreciation  and  other  reserves  of  $40,480,300. 
The  earnings  of  the  American  Telephone  and 
Telegraph    Company    also    show    a    decided    improve- 


ment over  last  year  and  every  previous  year.  The  net 
revenue  was  $18,121,707.20,  out  of  which  dividends 
of  8  per  cent  were  paid,  amounting  to  $12,459,156, 
leaving  a  surplus  of  $5,662,551.20. 

There  is  shown  a  considerable  increase  in  the 
number  of  shareholders,  there  being  at  the  end  of 
the  year  20,370  shareholders  with  an  average  holding 
of  60  each.  By  means  of  the  issue  of  the  balance  of 
the  authorized  $150,000,000  convertible  bonds,  the 
financing  of  the  company  and  its  associated  companies 
is  completed  for  1909  and  1010,  including  the  payment 
of   S31.000.000   notes    maturing    during    those   years. 

The  American  Telephone  and  'Telegraph  Com- 
pany's relations  to  the  associated  companies  are  ex- 
plained in  considerable  detail.  Primarily  a  holding 
company,  it  also  owns  and  operates  the  long  dis- 
tance lines  which  connect  the  systems  of  the  asso- 
ciated companies.  In  addition  to  these  two  functions 
it  assumes  what  might  be  termed  the  centralized  ad- 
ministrative functions  of  all  the  associated  companies. 
The  Bell  system  is  one  system  telephonically  inter- 
connected, intercommunicating  and  interdependent. 
It  was  built  up  on  the  policy  that  any  one  of  over 
4.000.000  subscribers  can  talk  with  any  other  one 
within  the  carrying  power  of  the  voice  over  the  wires. 
New  ideas,  inventions  and  methods  are  examined,  per- 
fected, and  made  universally  available. 

'The  report  savs:  "'There  has  not  been  sufficient 
distinction  between  the  'Independents'  and  the  '(  )ppo- 
sition'  in  the  minds  of  the  public.  We  have  no  quar- 
rel with  either.  With  many  of  the  Independents  we 
are  working  in  complete  harmony,  and  for  all  prac- 
tical purposes  our  system  is  a  part  of  theirs  and  their 
system  is  a  pari  of  ours."  On  the  other  hand,  Presi- 
dent Vail  says  that  there  is  a  decided  tendency  on 
the  part  of  the  public  to  favor  consolidation. 

In  general,  the  report  calls  attention  to  the  fact 
that  there  are  over  70.000  shareholders  in  the  Bell 
-vstem.  'The  business  has  shown  an  increase  from 
year  to  year,  no  matter  what  the  prevailing  business 
conditions.  'The  Bell  system,  under  an  intelligent 
control  and  broad  policy,  has  developed  until  it  has 
assimilated  itself  into  and  in  fact  become  the  nervous 
system  of  the  business  and  social  organization  of  the 
country.  This  is  the  result  of  centralized  general 
control  exercised  by  the  company,  the  combination 
of  all  local  systems  into  one  combined  system  devel- 
oped as  a  whole.  There  are  no  other  countries  where 
the  telephone  service  occupies  the  same  relation  to  the 
public.  It  is  shown  that  the  average  rate  of  this  coun- 
try, taking  all  classes  of  service  and  conditions  into 
consideration,  is  about  the  same  as  the  average  rate 
of  all  other  countries.  Cheapness  is  relative  to  value, 
not  to  price.  Value  in  telephone  service  depends  on 
development,  extent  of  system,  certainty  and  prompt- 
ness. 

In  the  concluding  statement  regarding  public 
relations  the  report  says:  "During  the  year  we  have 
had  many  questions  before  the  courts,  state  commis- 
sions, and  other  public  bodies.  We  have  met  them  in 
a  spirit  of  absolute  frankness  and  candor.  The  results 
have  been  on  the  whole  satisfactory,  and  the  treatment 
we  have  received  has  been  fair  and  considerate,  and 
we  have  found  an  evident  desire  to  ascertain  the  real 
conditions  and  to  meet  them  fairly." 
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JOINT  POLES  IN  SOUTHERN  CALIFORNIA. 

BY  J.  E.  McDONA]  D 

In  the  City  of  Los  Angeles  arc  l\v<>  telephone 
companies,  three  lighting  companies  and  four  elec- 
tric railway  systems,  all  of  which  are  operating  inde- 
pendently, having  constructed  immense  distributing 
systems  and  branches  tn  many  of  the  outlying  towns 
and  cities  within  a  radius  of  one  hundred  miles  of  this 
southwestern  metropolis.  Such  rapid  development 
was  accompanied  to  a  marked  degree  by  the  "Pole 
Nuisance, "  which  is  now  being  overcome  to  a  large 
extent. 


selected  by  the  various  companies  interested.  Combi- 
nations are  arranged  for  and  recorded  through  the  sec- 
retary, who  handles  the  details  and  provides  for  an 
equitable  settlement  on  all  combinations.  The  com- 
mittee was  organized  for  active  work  February  i,  1007. 
and  during  the  two  years  to  date  have  accomplished  a 
great  deal  toward  bettering  local  conditions.  During 
this  period,  combinations  have  been  made  on  over  ten 
thousand  poles  in  and  around  the  city  of  Los  Angeles, 
thus  eliminating  entirely  a  much  larger  number  of 
poles  which  would  have  been  necessary  without  com- 
bination. 


•'ive    Companies    Set 


The    Old    Method. 

■ole.s    ludepemleiilly 

Lines. 


•roperty 


The  Joint  Pole  Committee  of  Los  Angeles  is  a 
c< immittee  of  representatives  1  if  the  varii  111s  utility  com- 
panies, and  has  for  its  object  the  elimination  of  all  un- 
necessary poles  outride  of  the  regular  conduit  districts 
established  by  city  ordinance.  The  Pacific  Electric 
Railway  Company,  Pacific  Light  t\:  Power  Company, 
The  Los  Angeles  Railway  Company,  The  Edison 
Electric  Company,  The  Los  Angeles  (las  &  Electric 
Company.  The  Los  Angeles  Pacific  Company,  The 
Pacific  Telephone  and  Telegraph  Company,  and 
The  Home  Telephone  and  Telegraph  Company 
are  actively  engaged  in  this  commendable  work, 
as  well  as  a  number  of  outside  or  subsidiary 
companies,  which  participate  to  a  lesser  degree.  The 
committee  has  an  organization  operating  in  a  meas- 
ure independently  from  any  of  the  parent  companies, 
but  under  the  jurisdiction  of  the  authorized  members 


An    Intensive   Combination. 
3    15,000-VoIt   3-Phnse    Circuits)   2,200-VoH    Primaries    Willi    440. 
.12H  ami   I  10   Volt    Secondaries:  ti.UOO-Volt   Series   Street  Light- 
ing   t'ireuit:   500-Volt    Railway    Feeder;    Railway    Telephone 
and     Span     Wire. 

Los  Angeles  is  a  city  covering  a  very  large  area. 
\n  extension  to  outlying  sections  of  the  conduit  dis- 
trict would  be  impracticable  under  the  favorable  rates 
given  to  patrons  of  the  utility  companies,  and  the  joint 
pole  proposition  has  solved  this  otherwise  vexing  prob- 
lem. 

Popular  agitation  with  reference  to  the  company's 
poles  has  almost  ceased  entirely  since  the  adoption  of 
this  co-operative  method,  and  has  helped  the  com- 
panies! themselves  in  making  construction  better  and 
cheaper,  promoting  harmony  among  the  operating 
officials  of  the  various  companies,  whose  business  in- 
terests must  be  in  direct  opposition. 

The  committee  through  the  secretary  relieves  the 
companies  of  all  details  relating  to  joint  construction 
maintaining  with  each  company  at  an  extremely  low 
cost,  a  duplicate  file  of  all  combination  work. 
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DIRECT     CURRENT     1200     VOLT     RAILWAY 

EQUIPMENT. 

Discussion  by  members  of  the  San  Francisco  Section, 
American  Institute  of  Electrical  Engineers,  of  a  paper  read  by 
Mr.  S.  B.  McClenegan  and  published  in  the  Journal  of  Elec- 
tricity. Power  and  Gas,  of  April  3,  1909.  The  following  took 
part  in  the  discussion : 

C.  W.  Burkett,  Chief  Engineer  Pacific  Telephone  &  Tele- 
graph Company,  San   Francisco,  Chairman. 

Y.  B.  McClenegan,  General  Manager,  Central  California 
Traction  Company,  Stockton. 

Carl  Heise,  Westinghouse  Electric  and  Manufacturing  Com- 
pany. San  Francisco. 

R.  W.  Lohman,  Electrical  Engineer,  San  Francisco. 

IV.  J.  Davis  Jr.,  Electrical  Engineer,  with  General  Electric 
Company,  San  Francisco. 

Lars  iorgensen,  Designing  Engineer,  with  F.  G.  Baum  & 
Company,  San  Francisco. 

W.  W.  Briggs,  District  Manager,  Westinghouse  Electric 
and   Manufacturing  Company,   San   Francisco. 

IV.  /■'.  I.ammc.  Construction  Department,  Westinghouse  Elec- 
tric and  Manufacturing  Company,  San  Francisco. 

C.  L.  Cory,  Professor  of  Electrical  Engineering,  University 
of  California. 

H.  IV.  Clapp,  Engineer  Southern  Pacific  Company,  San 
Erancisco. 

A.  J.  Bowie,  Consulting  Engineer,  San  Francisco. 

H.  W.  Crosier,  Electrical  Engineer,  with  Sanderson  &  Por- 
ter.   San    Francisco. 

G.  A.  Hearn,  Electrical  Engineer,  V.  B.  &  N.  V.  R.  R.  Com- 
pany, Xapa. 

Carl  Heise:  1  have  not  had  any  personal  experience  with 
1200-volt  apparatus.  The  Westinghouse  Company  has  never 
developed  that  line.  Our  work  has  been  altogether  in  the  de- 
velopment of  the  single  phase  road.  Mr.  McClenegan  brought 
out  one  point,  which  was  that  the  motor  generator  sets  were 
not  fully  loaded,  and  therefore  the  efficiency  of  the  system  was 
handicapped.  That  is  one  of  the  strong  points  that  we  claim 
for  the  single  phase  system  inasmuch  as,  independent  of  the 
length  of  the  line,  the  entire  load  of  the  system  is  on  one  set. 
and  the  set  can  be  proportioned  so  that  the  average  load  on  the 
frequency  changer  or  the  station  (whatever  it  happens  to  be) 
is  high  at  all  times,  and  the  efficiency  of  the  conversion  appa- 
ratus is  therefore  pretty  high.  I  do  not  belie\e  that  there  is 
any  doubt  about  the  successful  operation  of  1200-volt  apparatus, 
and  the  only  feature  that  has  ever  appealed  to  most  of  lb  is  the 
question   of  universal   application  of  the   system. 

R.  IV.  Lohman:  Will  the  author  kindly  give  us  some  de- 
tail^ regarding  the  1200-volt  generators?  Are  they  two  gener- 
ators in  series,  or  one  generator? 

5".  B.  McClenegan:  One  straight  1200-volt  generator,  which 
in  appearance  is  almost  identical  with  the  ordinary  SSO-volt  type. 

R.  J(*.  Lohman:     They  are  driven  with  a  synchronous  motor. 

S.  B.  McClenegan:     Yes. 

R.  IV    Lohman:     How  are  the  synchronous  motors  started? 

IV.  J.  Davis  Jr.:  They  are  started  as  an  induction  motor,  a 
self-starting  motor;  it  has  no  starting  motor  on  it. 

R.  IV.  Lohman:  It  might  be  of  interest  to  say  in  connection 
with  the  third  rail  construction,  that  while  the  speaker  spoke 
of  having  installed  a  rail  with  400.000  circular  mil  section  equiv- 
alent to  a  40-pound  rail,  at  a  cost  of  $3,250  per  mile,  the  Xew 
York  Central  type,  consisting  of  22  pound  bullhead  rail  cost 
$5,200  a  mile  or  $1  a  foot. 

Y.  B.  McClenegan:  Their  conductor  is  very  much  heavier 
than  ours — 70  pounds;  our*  is  the  40-pound  rail.  I  very  much  ques- 
tion the  use  of  the  rail  we  have.  T  think  much  better  results  can 
be  got  by  using  the  bullhead  rail,  such  as  the  Xew  York  Central 
employs.  That  of  course  was  a  special  rail,  the  ingredients  of 
which  were  designed  for  a  conductor.  Ours  were  merely  a 
standard  rail.  But  I  think  another  time  a  special  rail  should 
be    got    for   that   purpose. 


R.   IV.  Lohman:     What  form  of  bond? 

Y.  B.  McClenegan:  A  soldered  bond  on  top  of  the  rail, 
on  the  flat  side;  the  bottom  of  the  rail  is  uppermost,  and  this 
bond  is  laid  on  top  and  soldered  there.  There  are  no  special 
features    in    connection    with    them. 

R.  IV.  Lohman:  I  would  like  to  ask  if  there  is  any  excess 
of  output. 

IV.  S.  Pa;is:  I  should  not  think  the  load  factor  on  the 
station  at  present  is  over  25  per  cent.  They  are  running  about 
17  miles.  With  the  extension  there  will  be  about  25  or  30 
miles  of  road  on  that  sub-station,  on  which  we  might  expect 
a  load  factor  of  40  or  45  per  cent.  We  ought  to  get  15  per  cent 
or  better  in  the  efficiency  of  the  motor  set,  a  500  kilowatt  motor 
generator  set,  with  a  load  of  only  one  car  on  it.  The  load 
factor  is  very  unfavorable  to  good  economy. 

Y.  B.  McClenegan:  One-third  of  the  time  there  is  no  load 
on  it  at  all.  and  of  course,  the  efficiency  must  be  very  unfavor- 
able under  those  circumstances.  A  single  sub-station  of  1,200 
volts  is  good  for  about  20  miles  of  line,  as  compared  with  10 
miles  for  the  ordinary  550  volts. 

R.  IV.  Lohman:     That  is.  without   feeders. 

S.  B.  McClenegan:  Yes,  without  feeders.  There  are  no 
feeders  employed  in  our  case;  it  is  only  the  rail  itself.  As  I  said, 
the  rail  has  a  capacity  of  400.000  circular  mils. 

R.  IV.  Lohman:     Are  those  operated  1.200  in  series? 

.V.    B.   McClenegan:      1,200   straight. 

Lars  Jorgensen:  Before  rapid  progress  can  be  made  in 
superceding  steam  by  electricity  on  trunk  lines,  some  high  volt- 
age traction  system  is  necessary.  We  have  today  three  differ- 
ent systems  of  electric  traction,  none  of  which  in  their  present 
state  of  development  would  fulfill  all  requirements  necessary 
to  justify  the  change  from  steam  to  electricity.  They  are,  how- 
ever, all  making  rapid  progress  in  their  development. 

The  single  phase  commutator  motor  is  at  present  a  factor 
in  railway  engineering  problems,  especially  on  account  of  its 
promising  possibilities  of  improvements  in  the  near  future.  The 
last  few  years  have  witnessed  the  advent  of  several  types  of 
single  phase  commutator  motors,  each  of  which  w-ere  an  improve- 
ment of  the  old  induction  type  single-phase  motor  without  com- 
mutator. 

The  polyphase  system  is  an  ideal  one  in  many  respects  and 
is  also  advancing  a  good  deal  in  development.  Its  greatest  dis- 
advantage is  that  it  requires  two  trolley  wires,  which  are  objec- 
tionable, especially  at  crossing,  and  its  small  speed  flexibility, 
if  not  provided  with  commutator  or  other  devices  which  makes 
the   construction   complicated. 

These  two  systems  have  the  advantage  over  the  third  and 
most  highly  developed,  the  direct  current  traction  system,  in 
greater  economy  of  power  transmission.  The  spacing  of  the 
sub-stations  can  be  greater,  thereby  loading  them  more  uniformly 
with  infrequent  train  service.  While  it  would  greatly  improve 
the  load  factor  to  run  single  cars,  it  would  increase  from  100 
to  200  per  cent  the  power  required  to  haul  a  train  of  a  given 
weight  a  certain  distance,  at  least  at  high  speeds,  where  the  air 
resistance  is  considerable  and  where  the  track  resistance  is  also 
increased. 

The  600-volt  direct  current  system  has  perhaps  nearly  reached 
its  height  of  development.  At  this  voltage,  however,  the  sub- 
stations would  have  to  be  spaced  close  together.  The  maximum 
distance  apart  could  not  be  over  between  eight  and  ten  miles. 
With  the  comparatively  infrequent  service  existing  on  main  lines 
it  would  be  impossible  to  obtain  any  kind  of  a  uniform  load; 
therefore,  the  average  efficiency  of  sub-station  apparatus  would 
be    exceedingly    low. 

With  twice  the  voltage  applied  to  the  line  the  distance  to 
which  power  can  be  transmitted  with  equal  economy  is  four 
times  greater.  This  will  influence  the  spacing  of  the  sub- 
stations very  considerably  and  to  such  an  extent  that  operation 
of  main  line  trains  with  1200-volt  becomes  not  ideal  by  any 
means,  but  practical.  At  first  sight  it  would  seem  reasonable  to 
space  the  sub-stations  four  times  as  far  apart  for  1200  volts  as 
for  600  volts.     There  are,  however,  other  things  than  just  the 
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drop  in  the  feeders  to  be  considered,  and  the  proper  spacing  fig- 
ures out  to  be  just  twice,  or  between  16  to  20  miles  for  1200-volt, 
If  a  train  is  running  at  least  every  20  miles  the  sub-stations  will 
be  uniformly  loaded  and  the  1200-volt  direct  current  system  will 
answer  the  purpose. 

The  120°  volt  direct  current  motor  is  as  efficient  and 
as  light  for  a  given  temperature  rating  as  the  600-volt  motor 
and  the  commutation  is  even  improved  in  the  120°  volt 
motor,  at  least  in  large  sizes  on  account  of  the  decreased  current. 
The  total  brush  surface  will  be  correspondingly  reduced,  there- 
by making  greater  space  available  for  armature  and  windings 
and  motors  of  larger  capacity  can  be  mounted  on  standard  trucks 
with  given  driving  wheel  diameter  and  gear  ratio.  This  is  an 
important  point  in  favor  of  the  1200-volt  system,  when  considering 
trunk  line  electrification,  where  a  large  amount  of  power  is  nec- 
essary. 

The  Chairman:  Have  we  any  other  remarks  on  this  subject 
or  questions  to  ask?  I  would  like  to  hear  from  Mr.  Briggs  on 
this  subject. 

II'.  II'.  Briggs:  I  am  afraid  I  cannot  add  much  to  what 
has  been  said,  as  I  am  as  much  in  the  engineering  field  as  in  the 
electrical  field.  I  might  have  more  to  say  if  I  had  known  what 
was  going  to  be  discussed  tonight.  I  have  not  had  a  great  op- 
portunity to  really  realize  what  was  going  to  be  presented.  1  am 
impressed  with  some  of  the  statements  that  Mr.  McClenegan 
made  with  reference  to  economy,  but  I  do  not  believe  that  we 
would  suffer  by  comparison.  However,  I  do  not  want  to  bring 
up  any  discussion,  commercial  discussion. 

The  Chairman:  That  is  what  we  are  here  for.  Anything  to 
do   with   engineering? 

If.  If.  Briggs:  We  had  a  paper  presented  here  on  the  al- 
ternating system  and  there  was  a  large  silence  on  the  proposi- 
tion  of  load  factor  on  the  single  road.  On  the  natural  load 
tlie  load  factor  has  been  improving  right  along,  and  as  a  con- 
sequence an  improvement  in  the  current  consumption.  There 
is  still  improvement  to  be  made  there  yet  in  the  gear  rate  of  their 
motors.  I  think  in  a  great  many  cases  in  the  roads  installed 
in  the  West  that  they  have  not  taken  that  into  consideration  as 
much  as  they  should  have  done  in  laying  out  their  plans.  The 
tendency  is  to  lay  out  now  high  speed  and  then  accelerate  all 
the  time.  That  is  principally  owing  to  the  fact  that  the  motor- 
men  would  coast  down  hill  with  a  low  gear  and  would  be  liable 
to  throw  his  armature  bearings  off  and  tear  up  his  motor.  Those 
conditions  are  all  being  properly  met,  and  I  think  the  1200-volt 
direct  current  has  got  its  place  as  well  as  the  alternating,  and 
it  will  only  be  a  short  time  before  they  will  fit  into  their  particular 
spheres.  The  winter  that  Mr.  McClenegan's  system  has  gone 
through..' this  last  winter,  was  a  ?erj  trying  one  and  he  ought 
to  be  congratulated  on  the  results  secured.  If  the  wetness  down 
here  may  be  counted  for  anything,  they  must  have  had  much 
more    in    Stockton. 

II '.  F.  Lamme:  I  really  did  not  know  how  the  subject  was 
going  to  be  treated,  so  I  am  not  prepared  at  all  for  that  rea- 
son. However,  we  engineers  like  figures,  we  like  to  be  a  little 
exact  if  we  can.  In  the  last  two  years  the  engineers  had  been 
very  active  in  gathering  figures.  There  is  one  instance  in  the 
United  States  where  we  can  make  a  comparison  between  a  1200- 
volt  direct  current  and  an  alternating  current  railroad.  That 
line  is  about  40  miles  long,  and  the  termini  are  in  the  same  town. 
In  the  one  instance  they  have  1200  volts  direct  current  and 
in  the  other  alternating  current  single  phase.  The  comparative 
first  costs  are  about  in  the  ratio  of  five  to  four,  that  is,  the  direct 
current  costs  five  dollars,  whereas  the  alternating  current  costs 
four  dollars.  The  operating  costs  are  about  four  to  three — 
the  1200-volt  costs  four  dollars,  where  the  alternating  costs  three 
dollars.  The  energy  at  the  switchboard — a  little  more  exact.  i~ 
58  for  the  direct  current  and  38  alternating  current. 

5".  B.  McClenegan :  May  I  ask  the  gentleman  how  his 
maintenance  charges  were  ? 

W.  F.  Lamme:     We  have  no  figures  on  that  subject  as  yet. 
at  all.     The  1200  volts  has  only  been  running  a  very  few  months. 
5.  B.  McClenegan:  You  have  had  no  losses? 


W .  F.  Lamme:  Xo.  I  have  gone  as  far  as  we  could.  What 
I  mean  is,  that  w-e  have  had  no  maintenance  charges  on  the 
1200  volts  as  yet. 

R.  II '.  Lohman:  Now  that  the  conversation  has  veered 
around  to  the  question  of  economy,  the  author  of  the  paper  said 
that  with  the  G.  E.  Xo.  73  on  the  600-volt  direct  current  the 
power  consumption  averaged  5.23  kilowatt  hours  per  mile,  and 
with  the  G.  E.  205  on  the  1200  volts  it  was  4.74.  If  the  power 
weighs  35  tons  that  reduces  it  to  84  and  95  per  kilowatt  hour  per 
ton  mile  with  an  efficiency  on  the  alternating  current  to  the  car 
of  60  per  cent;  84  and  95  per  kilowatt  hour  would  seem  to  be 
a  little  high  unless  the  number  of  stops  were  considerable. 
Have   you    made   tests? 

.V.  B.  McClenegan:  I  cannot  say.  But  we  have  an  exces- 
sive number  of  stops  to  make.  I  suppose  we  stop  in  a  run  of 
15  miles   from   15  to  20  times  sometimes. 

II '  /.  Davis:  Sixty  per  cent  is  a  trifle  high  for  this  system, 
inasmuch  as  you  have  a  500  kilowatt  generator  set  operating 
about  two  cars.  I  should  think  that  45  or  50  per  cent  would 
more  nearly  represent  the  average  efficiency  of  the  system; 
probably  less  than  that;  and  that  would  bring  the  watt  hours 
per  ton  mile  to  as  much  as  you  would  expect  under  ordinary 
conditions. 

R  W.  Lohman:  Take  the  generator  at  90  and  the  motor  at 
90  and  the   line  at  80. 

II".  /.  Davis:  You  are  running  a  -rt  sometimes  for  15  min- 
utes or  no  longer  with  no  load  and  then  one  car  will  go  on 
and  two  ears  for  a  little  while,  so  that  an  efficiency  of  70  per 
cent  for  the  motor  generator  set  I  should  say  would  be  prob- 
ably higher  than  we  are  getting.  With  the  1200-volt  system  there 
is  a  saving  in  losses  in  the  distributing  system  which  would 
probably  amount  to  \'wc  to  eight  per  cent. 

The  Chairman:  I  am  disappointed  that  Mr.  Babcock.  the 
electrical  engineer  of  the  Southern  Pacific  Company,  is  not 
with  us  tonight.  He  has  done  a  great  deal  of  work  in  the  last 
few  years  in  this  electric  traction  matter — in  fact,  he  is  the 
man  up  against  the  job,  and  those  men  should  give  us  an  inter- 
esting s».>ry.  Professor  Cory  is  with  us  tonight  and  we  would 
be  favored  by  a   few  remarks   from  him. 

C.  I..  Cory:  I  wish  to  say  that  I  was  very  much  interested 
in  the  relation  of  the  actual  experiences  of  a  man  who  can  view 
the  operation  of  a  railway  system,  not  only  from  the  purely 
engineering  standpoint,  but  also  perhaps  from  the  broader  stand- 
point which  I  dare  say  is  ultimately  reduced  at  the  end  of  the 
year  to  dollars  and  cents  rather  than  to  anything  else. 

Of  course  we  have  here  a  road  that  is  not  exactly  typical 
of  the  use  of  high  voltage  current ;  in  other  words,  as  it  is  oper- 
ated today,  with  comparatively  short  mileage,  it  is  not  what 
might  be  expected  from  a  road  with  two  or  three  or  four  times  a 
mileage  with  a  corresponding  increase  in  the  number  of  cars. 

We  cannot  get  away  from  the  fact,  as  has  been  stated 
very  definitely  this  evening,  that  from  the  standpoint  of  feeders, 
if  we  increase  the  voltage  from  six  hundred  to  twelve  hundred 
we  are  really  increasing  distances  by  the  square  of  the  increased 
voltage  or  four  times.  We  are  then  beginning  to  get  into  the 
field  of  the  high  voltage  transmission,  which  of  course  has  been 
so  peculiarly  adapted  to  alternating  current:  and  inasmuch  as 
the  single  phase  motor  seemingly  at  the  present  time  is  perma- 
nently the  variable  speed  motor  of  the  alternating  current  sys- 
tem: the  single  phase  railway  system  that  has  been  developed 
and  has  at  least  two  lines  in  operation  in  this  state,  it  is  a  ques- 
tion as  to  where  the  advantages  of  one  will  begin  to  give  way 
and  become  minor  as  compared  to  the  advantages  of  the  other. 
There  ,  can  be  no  doubt  of  the  thorough  reliability  and  very 
small  maintenance  cost  of  our  old  five  hundred  to  six  hundred 
volts  direct  current  fraction  system.  One  point  that  inter- 
ested me  this  evening  was  regarding  the  use  of  the-e  1200-volt 
motors  in  systems  on  the  straight  500-volt  or  600-volt  trolley, 
as  regards  the  matter  of  speed.  We  all  have  to  deal  with  the 
problem  of  rapid  transportation.  X'o  transportation  system  of 
any  character,  no  matter  what  the  motive  power  may  be,  can 
succeed  unless   when  you  get  into  the  suburbs  you   can  get  the 
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people  over   the  ground  quickly.     We  can   talk   about   oui 

plants  and  our  lighting  plains  all  we  please, 
hut   there  is  not   any   system  that  has   il  >ad   so  definitely 

irtation  company.  Those  of  you  who  are 
ferryboat  chasers,  like  myself,  cannot  help  hut  realize  the 
leni  before  the  transportation  companies  across  the  baj  is  to 
meet  the  work  concentrated  in  the  period  from  perhaps  five 
o'clock  until  six.  Otherwise,  the  equipment,  boats,  cars,  power 
ms  and   everything   i  very   much   greater 

capacity  or  income  than  the  situation  might  perhaps  on  the  face 
indicate  We  must  get  people  quickly  from  the  business  district 
to  the  residence  district,  and  it  is  a  question  as  to  how  this  can 
best    lie    accomplished.      1    dare    say    in  u    are    familiar 

with    the    very    extensive    system    in    am  '■    Los    Al  . 

For  instance,  from  the  city  of  Los  Ang  '.each,  with 

its  double   track,   high   speed   service;   also   the   system  of  trans- 

i    Pasadena,  and  Los  At 
and    Santa    Monica    and    Redondo,    and    so    on.       There    the    old 
live  hundred   <t   -ix    hundred   volt    system   is   in   effect.      But   the 
midway   point   is   rather   clearly   shown   by    the   double   volt;  . 
1200-volt   direct    current     system.      I     think     that  and 

financiers   both   must   at   all   times  he  grateful   to  people  wl 
about    things    like    the    early    pioneers    in    transmission    in    Cali- 
fornia   went    about    '        6  '.    also    like    the    Central    California 
Traction  Company  went  about   it.  with  absolutely  no  precedence 
whatever:   with  all   the  chance:  they 
adopted    a    rather    novel    third-rail    system     for    a    high    voltage, 
volts,   direct    current    system                     ne   thing   is   true    re- 
garding   those    investors   and    financiers    and    engineers    that    are 
responsible    for   the   alternating   single   phase    system.     Tin 
you   who  can   remember  as   far  hack  as  the  first   picture  that   was 
shown   us   tonight,  of  the  horse   riding  down   hill   "n  a   car,   can 
remember  the  maintenance  ch     .                                  I   Spragu 
tern   v.                    150  per  cent   of  the  g                              ;   the   road. 
It    must   he   admitted   that    thi 

ssive  in   some  roads  that  are  being  developed  on  new   lines, 
but  tl  .  iding  the  prin- 

licre. 
g    which   interested   me  this   evening   is   this   matter 
If    we    have   a    sul  ■inning    for   a    large 

and   then   a    sudden 
demar 

rm     demand    all 
throug  We  can  h;  ge  battery 
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one  instance,  to  600  volts  direct  current,  and  in  the  other  instance, 
to  1200  volts.  1  think  the  great  drawback  on  single  phase  has 
been,  besides  a  good  many  firsl  m-h  that  do  not  seem  to  be 
brought    out    always — such    as    heavy    weight    of    equipment     and 

airily  high-class  roadbed — the  most  vital  point  in  it  is  the 
verj  high  open  I  not  due  to  current  consumption,  maybe, 

hut  due   to  high   maintenance,   that    led   them   to   discharge   it   in 
of  higher  voltage  direct   current.      1    have  not  anything   to 
-ay  in   regard   to   our  own   experience   here,   because    I   am   in   the 
hands   of   our   engii 

Carl  Hcisc:     With  reference  to  that  point  of  maintenance   I 

1  just  like  to  say  that  I  had  a  report  yesterdaj  from  the 
engineer  of  the  Xapa  road  that  the  last  equipment  wc  furnished 
had  made  200,000  train  miles  without  a  cent  of  cost  for  repairs. 
\-  far  as  the  motors  themselves  w  rned  and  the  control 

apparatus,  it  has  done  something  like  150,000  miles  and  there  was 
only  one  interruption  of  service,  which  was  fixed  up  in  ten  rrrin- 

. /.  /.  Bowie:  With  reference  to  high  cost  of  maintenance 
I  would  like  to  ask  Mr.  Clapp  of  what  that  consisted,  what  items? 
//.  II'.  Clapp:  The  high  cost  of  maintenance  was  largely 
in  car  equipment  and  up  keep  generally,  motors  and  accessories. 
A.  J.  Bowie:  In  the  commutati 
//.    W.   Clapp:      In   the  motors  generally. 

The  Chaiman:  Mr.  Crozier  has  had  considerable  experience 
in  electric  traction  and  we  would  like  to  hear  from  him  this 
e\  ening. 

//.    If.   Crosier:      In   the   first   place    I    would   like   to   ask   a 

couple  'if  questions   about    the   car   miles.      Do    1    understand   that 

that   consumption   of  4.75  kilowatt   hours  was  all   on   1200  volts 

-  the  car  running  part  of  the  time  on  1200  and  part  of  the 

time  on  ft"1" 

1    McClenegan:    That  was  all  on   1200 
//.   If.  Crosier:     Did  you  have  any   freight  or  anytl 
like  that? 

.V.  B.  McClenegan:  That  was  handled  separately.  The 
p.  over  used  by  the  express  and  freight  service  is  not  considered 
in  the  passenger   service. 

//.    W.   Crosier:      What    I   am   trying   to   get   at    is   how   you 
_    •    d   that?' 

1    do   ii"!   do  that   myself.   Mr.   Crozier, 
!   am  hardly  able  t"  answer. 

//.    /('.    I  1    will   explain.      I    had   an   exactly   similar 

me  figures  that   were  made  on  an  alternating  current 
The  alternating  ro;  by  a  com- 

mittee and  the  committee  made  a  test  and  we  obtained  a  show- 

•  157  watts  per  mile.     That  included  everything.     The  case 

•  .ted  was  137  watt-  per  ton  mile,  and  I  would  like  to  make 
the  comparison.  Do  I  understand  that  this  measure  if  4  75 
kilowatts  per  ton  mile  was  mad  mating  current 
side? 

B.  McCL  'n   the  alternating  current   side.     That 

led  the  track  los~e-  as   well  as  the  power  consumed  at  the 

use. 

H.  II".  Crozier:     Everything?     How  did  you  get  the  mileage 

result    from  your   car   result?     How-   did  you   decide  how   much 

-  used  by  the  freight  and  how   much  by  the  passenger? 

5".    B.    McClenegan:      Tha-.  "hat   our   electrical 

people  do  and  I  am  not  familiar  with  th  1  they  arrive  at 

it.  except  that  it  is  careful!      -   e     gated. 

H.    W.  int    I   want   to   make   is   that    I   am 

very  muck.  gure  137  nder- 

little  bit 

e?.   B.   Met  you   have 

-   mew-hat  in  a  ■■■    I   am  not  an  electrical  en- 

H.  If.  (.  id.  but  the  point  1  ake 

hich    me.-'.  - 
. 
Yes.  on  the  alternating  current  side. 
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Not  least  important  of  the  uses  of  electricity  is  its 

W       l/\i  iimia  i    (\r  CirrTmriT\/      WML  application  in  the  alleviation  of  pain.    The  description 

Journal  of  clectricity  m 

POWER  AND  GAS                       «N#  Electricity  in            pital  of  the  Southern  Pacific  Com- 

PUBUSHEX)  weekly  by  the  the  Hospital             pany  '"  San  Francisco  is  interest- 

Technical    Publishing   Company  '"-  "'  electrical  engineers,  but  the 

E.  B.  Strong.  President  fact    that    the    electric    current    is    now    being    used    1" 

EM.  SCRmNBR   Vice  President  and  General  Manager  palliate     the     Sufferings    of    hospital     patients     Concerns 

A.  H.  HallORAN,  Secretary  and  Managing  LJilor  1                                                             o                             '                 ' 

DIRECTORS  US     all. 

R.j.DAv.3     a- m.  hunt     EM.scmBNER     c  l.  corv      e.  b.  Strong  hospital  service  is  the  question  of  light, 

604  Mission  Street,  San   Francisco.  ' 

and  in  this  regard  ever)   precaution  has  been  taken  to 

telephone                                                      _kearny  913  .^^  &  continuous  as  well  as  complete  service.    Light 
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PERSONALS. 

H.  S.  DeLancie  has  joined  the  San  Francisco  office  of  the 
Wesringhouse   Electric  &   Manufacturing  Company. 

W.  S.  Berry,  with  the  San  Francisco  office  of  the  West- 
ern Electric  Company,  has  returned  af'er  a  four  weeks'  trip 
East. 

Clem  A.  Copeland  of  Los  Angeles  is  temporarily  filling  the 
chair  of  professor  of  electrical  engineering  in  the  University 
of  Mon'ana.  Missoula,  Mont. 

A.  E.  Wood,  formerly  with  the  Trumbull  Electric  Manu- 
facturing Company,  is  engaged  in  construction  work  for  the 
Northern    Pacific    Irrigation    Company,   at    Seattle,   Wash. 

J.  G.  White  &  Co.,  engineers  and  constructors,  have 
opened  a  branch  office  in  the  Alaska  Commercial  building, 
San  Francisco,  under  the  management  of  Mr.  Henry  A. 
Lardner. 

J.  E.  Wickstrom,  who  has  been  with  the  Seattle-Tacoma 
Power  Company,  Seattle,  Washington,  for  the  past  two  years, 
has  opened  an  office  in  the  Central  building,  Seattle,  as  con- 
sulting engineer. 

Otto  Xiesser.  manufacturers'  representative  of  Los  An- 
geles, has  returned  from  a  trip  through  the  Northwest  ami 
is  spending  a  week  in  San  Francisco.  He  is  planning  to  leave 
for   Los   Angeles  early  next  week. 

L.  D.  Hitzero'h  has  resigned  as  electrical  engineer  of  the 
Century  Electric  Construction  Company.  San  Francisco,  to 
become  superintendent  of  power  houses  for  the  Xevada-Cali- 
fornia  Power  Company,  at   Bishop.  Cal. 

Mr.  Frederic  P.  Vose,  an  attorney  of  Chicago,  and  national 
secretary  of  the  Electrical  Trades  Association,  is  in  San  Fran- 
cisco and  will  be  in  attendance  at  the  annual  meeting  of  that 
association,  which  takes  place  on  April  17th. 

K.  McCaskill,  for  two  and  a  half  years  in  the  electrical 
engineering  department  of  the  New  York  Central  &  Hudson 
River  Railroad  Company,  is  now  in  the  service  of  the  Southern 
Pacific  Railroad  in  the  electrification  of  their  suburban 
branches  in  Oakland.  Alameda  and  Berkeley. 

F.  ('-  Sievers,  formerly  with  the  San  Francisco  office 
of  the  Crocker-Wheeler  Company,  is  now  a  member  of  the  San 
Francisco  sales  force  of  the  Fort  Wayne  Electric  Works.  Ow- 
ing to  the  increase  in  the  business  of  the  Fort  Wayne  Elec- 
tric Works,  the  Sprague  Electric  Company  and  the  Northern 
Electric  Manufacturing  Company,  these  interests  have  been 
compelled  to  increase  their  office  space  ana  are  now  occu- 
lting the  entire  fourth  floor  of  the  Atlas  building.  San  Fran- 
cisco. 


NEWS    OF    THE    STEAM     ENGINEERS. 

On  Wednesday  evening,  April  7th,  the 
Educational  Committee  of  California  No.  3, 
National  Association  of  Stationary  Engi- 
neers, favored  the  members  with  an  inter- 
esting and  instructive  talk  on  electric 
mo  ors,  by  Mr.  J.  Henry  Klinck  of  the  West 
inghouse  Electric  &  Manufacturing  Co 
A  general  explanation  of  the  action  of  the  electric  motor 
was  given  by  means  of  sketches  showing  the  necessary  rela- 
tion between  the  magnetic  fields  set  up  by  the  armature  and 
field  windings  to  cause  rotation  and  the  necessity  for  the 
commutator  for   the  direc*   current   motor  shown. 

Passing  to  the  alternating  current  motor  the  method  of 
obtaining  the  rotating  field  was  outlined  and  the  action  of 
this  field  on  the  winding  of  both  squirrel  cage  and  polar- 
wound  secondaries  shown.  Emphasis  was  laid  on  the  fact 
that  in  the  alternating  current  motor  of  the  cage  wound 
type  there  is  no  necessity  for  anj  moving  or  exposed  con- 
tacts as  the  current  in  the  secondary  winding  has  no  direct 
connection  with  the  source  of  supply.     The  only  parts  of  this 


motor  subject  to  wear  are  the  bearings  and  proper  design  ob- 
viates any  danger  from  this  source.  The  use  of  starting 
devices  for  motors  was  briefly  touched  on. 

Various  motor  ratings  were  explained  and  the  reasons 
for  giving  a  motor  a  certain  horse-power  rating  of  one  kind 
of  service  and  a  different  one  for  another  class  shown.  Speed- 
load  curves  of  the  various  classes  of  windings  of  both  alternat- 
ing and  direct  current  motors  were  shown  and  a  parallel 
drawn  between  the  behavior  under  various  loads  of  constant 
speed  motors  and  the  automatic  steam  engine  and  the  simple 
steam  engine  operating  without  a  governor  under  the  same 
conditions. 

In  conclusion  it  was  stated  that  only  by  making  a  care- 
ful study  of  the  conditions  under  which  a  motor  is  to  operate 
is  it  possible  to  select  the  proper  type  of  motor  to  use  to  meet 
all  requirements. 

lai  CONSTANT  SPEED  MOTORS  in  which  the  speed 
is  either  constant  or  does  not  materially  vary,  such  as  syn- 
chronous motors,  induction  motors  with  small  slips,  ordinary 
direct  current  shunt  motors  and  direct  current  compound 
wound  motors,  the  no  load  speed  of  which  is  not  more  than 
20   per  cut   higher  than  the  full  load  speed. 

(In  MFLTISPEED  .MOTORS  (two-speed,  three-speed-  i 
which  can  be  operated  at   any  one  of  several  distinct   speeds, 

.  speeds  being  practically  independent  of  the  load,  such 
as  direct  current  motors  with  two  armature  windings  and  in- 
duction motors  with  primary  windings  capable  of  being 
grouped  so  as  to  form  different  numbers  of  poles. 

m,  ADJUSTABLE  SPEED  MOTORS:  ill  Shunt  Wound 
Motors  in  which  the  speed  can  In'  varied  gradually  over  a 
considerable  range,  but  when  once  adjusted,  rmains  prai 
tically  unaffected  by  the  load;  such  us  motors  de- 
signed for  considerable  range  of  speed  by  field 
variation.  I J  i  Compound  Wound  Motors  in  which  the  speed 
can  be  varied  gradually  over  a  considerable  range  as  in  (1) 
and  when  once  adjusted,  varies  with  the  load  similar  to  com- 
pound  wound  constant  speed  motors  or  varying  speed  motors. 
dependin  :   upon   tin-   percentage  of  compounding. 

(d)  VARYING  SPEED  MOTORS  or  motors  in  which  the 
speed  varies  with  the  ioad.  decreasing  when  the  load  in- 
<  teases  such  as  series  motors  and  heavily  compounded 
motors.  Examples  of  heavily  compounded  motors  are  those 
d<  signed  for  bending  roll  service  and  mill  service,  in  which 
a  shunt  winding  is  provided  only  to  limit  the  light  load  operat- 
ing    Speed 


GOLF  TOURNAMENT  OF  THE  JOBBERS. 
The  Electrical  Jobbers'  Association  of  the  Pacific  Coast 
will  hold  its  next  meeting  at  Del  Mono,  California,  on  April 
24th,  25th  and  lififh.  at  which  time  a  second  golf  contest  for 
the  Del  Monte  cup  will  take  place.  The  cup.  which  is  a 
handsome  trophy  of  burnished  copper  with  silver  mountings 
was  won  at  Del  Monte  on  January  17th  by  W.  L.  Goodwin  of 
San  Francisco  and  it  is  to  remain  in  his  possession  until  some 
player  of  superior  ability  or  greater  fortune  can  wrest  it  from 
him.  The  schedule  of  handicaps  has  been  based  on  the  play 
of  January  17th  and  the  coining  contest  promises  to  be  of 
ui.a'    interest. 


ELECTRICAL  TRADES  ASSOCIATION. 
The  annual  meeting  of  the  Electrical  Trades  Association 
will  be  held  at  the  Hotel  Argonaut.  San  Francisco,  on  April 
17th.  In  connection  with  this  meeting  a  luncheon  of  the  mem 
bers  will  take  place  at  one  o'clock,  to  be  presided  over  by 
Mr.  Albert  H.  Elliott.  Secretary.  Five  minute  talks  will  be 
given  by  several  of  the  members  as  well  as  some  represen'a- 
tive  people  outside  of  the  association,  who  have  been  invited 
to  be  present  at  the  luncheon  as  guests.  The  presence  of  Mr 
Frederic  1'.  Yose  of  Chicago,  the  national  secretary  of  the 
association,  will  add  materially  to  the  interest  of  the  meet 
ing. 
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916,575.  Secondary  Battery.  William  Morrison,  Chicago, 
III.  In  .in  electric  reversible  galvanic  battery  in  which  there 
is  a  suitable  alkaline  solution,  zinc  as  the  positive  active  ele- 
ment, a  negative-pole  electrode  disposed  a1  or  near  the  bottom 
of  the  cell  in  substantially  a  horizontal  position  so  that  gravity 
hurls  to  cause  the  active  material  to  remain  in  contact  with 
the  negative-pole  electrode,  and  a  positive  electrode  above 
the  negative-pole  elect  i>de,  together  with  mercury  in  contact 


with  i  he  negative-pole  electrode,  the  mercurj  reamalgama  ing 
the  negative-pole  electrode  in  each  successive  charge,  and 
insulating  means  between  said  electrodes  adapted  to  sub- 
divide tlie  bodj  of  electrolyte  therebetween,  said  zinc  being 
i\  in  excess  of  ilia;  which  the  electrolyte  can  dissolve. 
wherebj  the  excess  of  zinc  is  oxidized  by  said  electrolyte 
without  dissolving,  thereby  producing  an  electric  current. 

916,476.      Elec'rical   Shot-Firing    Machine   for   Mines.      Wal- 
ter   B.    McLarty,    Wilburton,    Okla.      An    electric    shot-firing 
apparatus  lor  mines,  comprising  a  generator,  a  rotatable  eon 
troller  arm,  circuit   closers  mounted  upon  said  arm.  means  for 
operating  the   latter,   a   conductor   ring  against    which   one   of 


said  closers  is  constantly  in  contact,  electrical  connections 
In  tween  said  conductor  ring  and  source  of  energy,  a  series  of 
n't  [joints  against  which  the  circuit  closers  upon  said  arm 
an-  adapted  to  contact  at  predetermined  moments,  electrical 
connections  between  said  contact  points,  the  source  of  energy 
and  the  charges  to  he  tired,  and  an  electric  signal  in  the  circuit 
with  said  ring. 

916,943.      Gas    Pressure    Regulator.      Roy    A.    Doane.    Palo 

Alto.  Cal.,  as  ignot    of  nine-twentieths   to   X     It    Nelson,   Palo 

Cal.      In    a    pressure    regulator,    the    combination    ol    a 

-in-;   a    partition    provided    with    an    opening,   a    dia 

libra I  over  the  opening  in  the  partition  to  separate 

tlie  casing  into  a  gas  chamber   and   an   air  chamber,   the  air 
chamber   having   an   air   vent    opening   and   the   gas   chamber 


having  an  inlet  and  an  outlet,  an  inlei  pipe  projecting  through 
the  inlet  opening  in  the  casing,  said  pipe  being  internally 
screw  threaded  and  having  its  project  ing  upper  end  externally 
threaded,  the  lower  end  of  the  pipe  within  the  gas  chamber 
having  a   smooth    bore  and  a  slot    in   one  side,   an  externally 


threaded  tubular  valve  seat  arranged  in  the  internally 
threaded  portion  of  the  pipe,  the  lower  end  of  said  valve  seat 
being  cone-shaped  and  disposed  opposite  the  slot  in  the  lower 
end  of  said  pipe,  a  lever  within  the  gas  chamber  fulcrumed  at 
one  end  and  pivotally  c cted  at  its  other  end  to  said  dia- 
phragm, a  valve  Axed  to  the  lever  intermediate  its  ends  and 
adapted  to  projeel  into  and  be  guided  by  the  smooth  bore  of 
the  lowei  end  of  said  pipe,  and  a  packing  upon  the  top  of  the 
io  engage  the  cone-shaped  lower  end  of  the  adjustable 
valve  seal 

916,793.  Production  of  Silicon.  George  O.  Seward,  East 
Orange,  X.  J.,  and  Franz  von  Kugelgen,  Holcombs  Rock.  Va., 
assignors  to  Virginia  Laboratory  Company,  New  York,  N.  Y. 
The    process    of    producing    silicon     by    subjecting    a     porous 


mixture  of  silica  and  carbon  to  tlie  heat  of  an  electric  arc, 
whereby  said  mixture  is  reduced  and  the  silicon  is  volatilized, 
while  maintaining  the  arc  deeply  buried  under  such  mixture, 
whereby  a  cooler  zone  is  maintained  around  the  zone  of  reduc- 
tion in  which  the  silicon  vapor  is  condensed. 

916,541.  Variable  Inductance  Winding.  Melville  Eastham. 
I  tost  on.  -Mass..  assignor  to  Clapp-Eastham  Company,  Boston, 
Mass.  In  a  variable  inductance  winding,  a  plurality  of  in- 
ductance wires  wound  in  parallel  side  by  side,  and  a  contact 
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movable  transversely  of  the  turns  of  said  winding  into  circuit 
closing  relation  with  adjacent  turns  of  said  wires  successively, 
the  arrangement  being  such  that  no  two  turns  of  the  same 
wire  shall  at  any  time  be  bridged  by  said  contact. 
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THE  PACIFIC  ELECTRIC  VEHICLE  ASSOCIA- 
TION. 

The  campaign  to  develop  the  latent  possibilities 
oi  the  electric  vehicle,  which  was  launched  less  than 
two  months  ago,  has  met  with  a  hearty  support,  not 
only  from  the  dealers  hut  also  from  the  central  station 
men  who  are  progressive  enough  to  see  the  opportuni- 
ties for  equalizing  their  load.  This  movement,  which 
had  its  inception  in  the  West  with  the  organization 
of  the  Pacific  Coast  Eelectric  Vehicle  Association,  has 
subsequently  developed  in  Boston,  Cleveland  and  Chi- 
cago with  the  perfection  of  similar  organizations. 

From  Boston  comes  the  "Electric  Vehicle  and 
Central  Station,"  an  attractive  monthly  magazine  "de- 
voted exclusively  to  the  electric  vehicle  and  its  motive 
power."  Many  of  the  electrical  papers  of  the  country 
are  devoting  considerable  space  to  the  subject,  as  are 
also  a  number  of  daily  newspapers.  An  example  of 
this  is  shown  in  the  accompanying  clipping  from  the 
Seattle  Post-Intelligencer,  "Treat  a  Battery  as  You 
Treat  a  Horse,"  and  in  the  advertisements  of  the  Port- 
land Railway  Light  and  Power  Company  in  the  Port- 
land papers  advising  people  to  use  electric  automo- 
biles for  city  and  suburban  use. 

The  chief  work  accomplished  l>\  the  Pacific  Coast 
Electric  Vehicle  Association  thus  far  has  been  in  ad- 
vising its  members  of  prospective  purchasers.  The 
association  lias  at  its  command  men  experienced  in  the 
construction  and  operation  of  electric  vehicles,  and 
members  are  solicited  to  submit  any  questions  or  prob- 
lems which  have  bothered  them;  these  will  be  an- 
swered  in   the  Question   and   Answer   Department. 

Plans  arc  being  laid  for  a  meeting  of  the  associa- 
tion in  Seattle  during  September  or  (  >ctober.  In  addi- 
tion to  the  large  number  of  vehicles  in  regular  use  in 
the  Northwest  there  is  to  be  quite  an  exhibit  of  elec- 
tric vehicles  and  motor  boats  at  the  Alaska-Yukon 
Exhibition  and  members  in  the  Northwest  are  enthusi- 
astic as  to  the  good  that  can  he  accomplished  by  such 
a   meeting. 

■I  he  question  has  arisen  as  to  what  is  the  proper 
rate  for  charging.  It  is  proposed  that  a  uniform  scale 
be  established  and  maintained;  many  are  in  favor  of  a 
sliding  scale  based  upon  the  kilowatt  hours  or  mileage 
demand  as  opposed  to  a  flat  rate  based  on  a  general 
average.  Discussion  is  invited  upon  this  question  in 
order  that  intelligent  action  may  be  taken  thereon. 

In  conclusion  the  secretary  would  urge  the  active 
support  of  all  members  in  sending  in  items  of  new 
sales  and  shipments  to  be  published  in  this  depart- 
ment. Air.  Fred  T.  Kitt  of  Sacramento  writes  that 
he  has  sold  a  car  load  of  Columbus  pleasure  vehicles 
and  has  two  more  car  loads  on  the  way.  The  Sacra- 
mento Electric  Cas  and  Railway  Company  have 
bought  a  Columbus  runabout  for  the  use  of  their  office 
and  another  purchaser  has  bought  a  1200-pound  Wav- 
erly  delivery  wagon.  Other  members  have  possibly 
done  as  well  and  should  not  be  backward  in  letting 
it  be  known.  Interesting  articles  have  been  received 
from  a  number  of  electric  vehicle  men  and  will  he  pub- 
lished monthly  in  tin's  department,  which  will  he  en- 
larged in  accordance  with  the  amount  of  material  re- 
ceived  from   members. 


TREAT  BATTERY  AS  YOU  TREAT  A  HORSE. 

The  same  thought  and  attention  that  every  intel- 
ligent man  bestows  on  a  horse  should  be  applied  to 
the  battery  in  his  electric  vehicle,  and  the  same  degree 
of  intelligence  required  for  the  care  of  a  valuable  horse 
is  sufficient  for  proper  management  of  a  battery.  The 
rules  to  be  followed  are  expressed  in  different  words, 
but  it  is  curious  how  closely  they  parallel  the  rules  that 
apply  to  a  horse. 

Charging  a  battery,  for  instance,  is  much  like  feed- 
ing a  horse.  It  should  be  done  regularly,  at  the  proper 
time  and  within  proper  limits.  If  one  were  driving  a 
horse  on  short  trips  about  town  he  would  not  feed  him 
at  every  hitching  post.  Neither  should  he  put  his  bat- 
tery on  charge  every  time  he  houses  it  in  the  garage. 
(  hie  should  wait  until  the  battery  has  been  discharged 
down  to  a  certain  point,  and  then  give  it  a  full  charge. 
A  full  charge,  however,  does  not  mean  overcharging 
any  more  than  a  good  feed  means  overfeeding.  Over- 
feeding a  horse  may  produce  fewer  and  just  so  over- 
charging will  raise  the  temperature  of  the  plates 
unduly  and  injure  them. 

(  >n  the  other  hand,  no  one  would  work  a  hoist' 
until  it  had  used  up  the  last  item  of  strength  in  its 
body,  and  so  you  should  ni  >t  use  a  battery  until  every 
\olt  of  current  has  been  discharged.  The  rule  is  not 
to  discharge  a  battery  below  1.70  volts  per  cell — or 
for  a  30  cell  battery  51  volts.  That  is  just  the  way  you 
should  treat  a  horse.  Again,  if  your  horse  has  been 
worked  to  pretty  near  the  limit  of  its  strength  you  do 
not  allow  it  to  stand  long  in  the  barn  without  a  feed. 
Just  s, ,  with  a  hatterv.  It  should  he  kept  charged, 
whether  you  are  going  to  use  it  or  not.  The  battery 
should  always  have  a  sufficient  supply  of  water.  This 
is  just  as  true  of  a  horse,  though  for  a  different  reason  ; 
hut  water  is  quite  as  essential  to  the  battery  as  it  is  to 
the  horse  and  the  strength  and  vitality  of  one  cannot 
be  maintained  any  more  than  the  other  without  water. 
The  analogy  might  he  pushed  too  far.  hut  it  is  a  gen- 
eral truth  that  if  a  man  will  give  the  same  intelligent 
consideration  to  the  needs  of  his  storage  battery  as  to 
those  of  a  "hay  motor"  the  care  of  an  electric  vehicle 
will  prove  far  easier  to  him  than  that  of  any  horse 
and  the  satisfaction  of  its  use  far  greater. — Seattle 
Post-Intelligencer. 


Electric  vehicles  in  London  are.  allowed  in  Hyde 
Park  during  certain  hours  in  July,  August  and  Sep- 
tember. Other  automobiles  are  prohibited.  About 
450  licenses  have  been  issued  for  electric  vehicles  in 
1 .1  mdon. 

The  electric  vehicle  at  the  National  Electric  Light 
Association  Convention  at  Atlantic  City,  in  June,  will 
be  a  prominent  factor.  In  addition  to  exhibits  of  the 
latest  types  of  machines  there  will  be  shown  storage 
batteries  and   other  pertinent   equipment. 

A  transportation  exhibition  to  be  known  as  the 
International  Exhibition  of  Railways  and  Land  Trans 
port  is  to  be  held  at  Buenos  Ayres,  Argentine  Re- 
public, from  May  to  November,  1010.  flu's  is  in  con- 
nection with  the  forthcoming  celebration  of  the  hull 
dredth  anniversary  of  the  independence  of  the  Argen- 
tine   Republic. 
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DELTABESTON   MAGNET  WIRE. 

Since    Deltabeston    magnet    wire    was    first    placed    upon 
the  market,  every  effort   has  has   been   made  iii  improvi    I 

in  qualities,  only  the  purest  fibre  is  used  in  the 
insulation  and  this  is  so  treated  that  ii  is  indestructible; 
so  far  as  any  temperature  rise  to  which  ii  may  be  subjected 
in  actual  service,  is  concerned.  In  addition  to  being  heat 
proof,  Deltabeston  v-  ire  is  also  made  wa*er-proof  by  thor 
oughly  impregnating  the  insulation  with  a  compound  which 
prevents  the  absorption  of  moisture, 

Deltabeston    wire    is    today    a    necessary    element    in    all 
service    «  reme    overloads    play    an    important    part 

and  is  especially  suitable  for  the  use  in  the  manufacture  and 

,i    hi"   railwaj    motors,   crane    motors,    air    pump    mo  oi 


i/ 


mill  motors,  lifting  magnets,  controller  bloia  out  magnets  and 
arc  lamps.  Recen  Ly  tests  have  been  made  to  compare  the 
properties  of  this   wire   with   those   required   and  covered   by 

the   U.   S.  government   specifications.     The  .specification    I 
in   part  as  folio 

"When  subject  to  a  temperature  "t  160  degrees  <'..  neither 
the   asbestos   covering    nor   tin'   water  prool    compound   shall   lie 

lo  isl\    affected.      Sis  of    wire,    with    carefully 

paraffined   ends   shall   be    Immersed    in    fresh    water  at   a   tei 
ature  of    :'   degrees  C.    for   a    period   of   24    hours.     Tin-   pei 

■  if    water    absorbed    bj     the    indulation    during    such    im rsion 

shall     not    exceed     1     per    cent." 

As  the  result  of  these  tests  Deltabeston  magnet  wire  more 
than  fulfilled  the  requirements  ami  the  contract  was  awarded 
to  the  D.  &   VV.  Fuse  Company. 


TRADE  CATALOGUES, 
lity  Telephone  Cords"  is  an  illustrated   bulletin   (No. 
47)  issued  by  the  Kellogg  Switchboard  &  Supplj   Co.,  Chicago, 
111.,  and   San   Francisco.  Cal. 

"San  Francisco  and  Roundabout"  is  a  collection  of  beau- 
tiful scenes  in  the  region  indicated.  It  has  been  copyrighted 
by  the  San  Francisco  Sight-Seeing  Company  and  may  be  ob- 
tained from  the  railroad  companies. 

"Jandus  Fans  for  the  Electrical  Contractor"  is  the  title 
of  a  ileal  booklet  from  the  Standard  Electrical  Works,  San 
Francisco.  A  short  description  of  various  types  of  direct 
and  alternating  current  fans  is  supplemented  by  detailed  di- 
rections  for  installation. 

Circular  No.  1502  from  the  Westinghouse  Electric  &  .Manu- 
facturing Company,  illustrates  and  describes  Westinghouse 
distributing  transformers,  potential  regulators,  lightning  arrest- 
ers and  insulators,  It:  contains  information  of  value  regarding 
the  installation  of  transformers,  the  use  of  underground  sys- 
tems of  distribution  and  other  data  of  interest  to  central  sta- 
tion  men. 

A   bulletin   mi    rural  line  construction    (No.   45)   issued  by 

the  t  itchboard  &   Supply  Co.,  Chicago,  III.,  and  San 

Francisco.    Cal  ,    will    prove   of   interest    at    this    time    to    tele- 

men.     It  is  carefully  illustrated,  showing  the  best  prac- 

lice    :  poles,   guying,   bracing   and    wiring.     Explain- 

ni    wind  and  other  strains,  and  the  Importance 

gives    transposition    brackets,    insulators, 

arm   braes,  etc.     Tools   required  in  line  and   telephone 

is.     Also  the   forms  and  contracts,  constitution, 

by-laws  and  rubs  of  order  generally  used  by  farm  companies. 


A   NEW   ARC   LAMP   FOR   TWENTY-FIVE  CYCLE   CIRCUITS. 

The  pulsations  of  a  25-cycle  enclosed  carbon  arc  are 
visible  to  the  eye.  Eight  emanating  from  such  a  source  can- 
not be  considered  satisfactory  for  many  classes  of  artificial 
illumination,  and  will  not  ordinarily  be  used  in  any  case  where 
a   more  suitable  circuit    is  available 

Willi  ill"  iiKiii.  extrusive  use  of  lower  frequency  alter- 
nating current  for  railroad  and  stationary  motor  power,  there 
are  parks,  railroad  terminals,  factory  buildings,  and  factory 
yards  to  be  lighted.  For  such  general  illumination  the  25- 
cycle  enclosed  aie  I  being  used  and  considered  satisfactory. 
Heretofore,  tin-  only  enclosed  arc  lamp  available  has  been  a 
modification  of  some  lamp  designed  for  higher  frequencj 
circuits,  such  modifications  consisting  of  the  use  of  extra  or 


Fig.  1.  Fig.  2. 

more  flexible  springs  to  take  up  the  extreme  vibration  of  the 
mechanism.  A  construction  embodying  the  use  of  very  light 
springs  is  decidedly  ques'ionable  as  such  springs  must  stand 
the  strain  caused  by  the  inrush  of  starting  current. 

Figure  1  shows  the  external  appearance,  and  Figure  2 
the  mechanism  of  a  lamp  designed  by  the  General  Electric 
Company  to  meet  these  exacting  requirements. 

The  frame  is  of  the  well-known  two  rod  type.  The 
mechanism  consists  of  a  rocker  frame  carrying  the  lamp  mag- 
net and  suitable  current  adjusting  counterweight.  The  arma- 
ture is  of  standard  laminated  construction,  but  is  stationary 
and  held  rigidly  to  the  lamp  base  casting.  By  the  use  of  this 
considerable  weight  in  the  moving  element,  and  by  making  the 
armature  a  part  i  mechanically )  of  the  lamp  frame,  all  ob- 
jectionable vibration  is  absorbed  or  deadened,  thereby  per- 
mitting the  elimination  of  all  springs.  The  lamp  is  as  quiet 
and  free  from  vibration  in  starting  and  operating  as  standard 
lamps  for  higher  frequencies. 

Where  this  lamp  is  to  be  operated  on  220  or  44n  volt  cir- 
cuits an  external  as  well  as  internal  compensator  must  be 
used  (fig.  It  and  a  third  binding  post  placed  on  the  lamp  top. 
while  for  nominal  110  volt  circuits  the  lamp  is  self-contained. 
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FINANCIAL. 
COALINGA,    CAL  —  The   Judges   Oil    &    Mining   Company 
has  levied  an  assessment  of  Ave  cents  per  share  on  the  capi- 
tal stock  of  the  company. 

SAN  FRANCISCO,  CAL.— The  San  Lucia  Oil  Company 
has  levied  an  assessment  of  44  cents  per  100  shares  on  the 
capital  stock  of  the  company. 

SAN  FRANCISCO,  CAL.— District  Judge  Van  Fleet  has 
issued  an  order  in  the  United  States  Circuit  Court  for  the 
sale  of  the  properties  of  the  Tuolumne  Water  Power  Com- 
pany and  the  Stanislaus  Electric  Power  Company  on  May  10. 
1900,  at  the  court  house  building.  Sonora,  Tuolumne  county, 
tc  satisfy  the  mortgage  of  the  Knickerbocker  Trust  Com- 
pany, New  York. 

SAN  FRANCISCO,  CAL.— The  Clear  Lake  Northern  Rail- 
road Company  has  mortgaged  all  its  real  propertj  and  ease- 
ments to  the  Mercantile  Trust  Company  of  this  city,  for 
$1,000,000,  to  guarantee  a  bond  issue  of  that  sum  to  be  used 
in  improvements  and  construction.  The  proposed  road  will 
run  from  Pieta,  Mendocino  county,  to  Lakeport,  Lake  county, 
a  distance  of  31  miles. 

OAKLAND,  CAL.— The  Security  Bank  &  Trust  Company, 
the  Oakland  Bank  of  Savings,  the  First  National  Bank  and 
the  Central  Bank,  have  arranged  to  take  complete  control  of 
the  People's  Water  Company  of  this  city.  These  four  banks 
will  advance  the  money  needed  to  pay  off  the  water  company's 
floating  debt  and  to  make  the  improvements  and  extensions 
which  have  been   badly   needed  since  the  earthquake. 

SAN  FRANCISCO,  CAL.— The  following  estimates  of 
value  of  the  Spring  Vallej  Wain  Co.'s  plant  have  been  made: 
President  Bourn's  figure,  $40,000,000;  city's  valuation,  $24,- 
000,000;  F.  L.  Sterns.  $70,000,000;  James  1).  Schuyler  $45,960,- 
000;  Herman  Schussler.  $51,500,000;   Rudolph  Hering,  $44,770,- 

900;    Arthur  L.   Adams,   $40,000, '     E    Grunsky,   $24,673,- 

212;  J.  H.  Dockweiler,  $24,053,390;  Desmond  Fitzgerald,  $22,- 
736,643;  price  at  which  company  offered  to  sell,  $32,000,000; 
par  value  of  company's  securities,  $32,000,000;  market  value 
based  on  recent  sales.  $25,000,000.  Thus,  a  difference  of  $16,- 
000,000  remains  to  lie  settled  between  the  city  and  the  com- 
pany before  a  bargain  can  be  made. 


INCORPORATIONS. 
RIVERSIDE.  CAL.— The  Union  Water  Company  has  been 
incorporated   here   with   a   capital    stock    of   $L'5.0ihi    |,y    (.'.    M, 
Burket,  E.  C.  Kennedy.  J.  Mill  and  E.  E.  Peck. 

SAN  BERNARDINO.  CAL.— The  San  Gabriel  Valley  Home 
Telephone  Company  has  been  incorporated  here  with  a  capital 
stock  of  $2,000  by  H.  F.  Metcalf,  H.  V.  Carter,  E.  O.  Fawcett, 
E.  E.  Bailey  and  W.  M.  Northrup. 

SAN  FRANCISCO.  CAL.— The  San  Benito  Light  &  Power 
Company  has  been  incorporated  here  with  a  capital  stock  of 
$250,000  by  Charles  W.  Waller,  Percy  M.  Reeves,  Thomas 
P.  Pheby  Jr.,   H.   P.  Pitts  and  H.  M.  Wright. 

SAN  FRANCISCO,  CAL.— The  Smith  River  Electric  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of  $250,- 
000  by  D.  C.  Demarest,  E.  C.  Hegler,  S.  Harris,  C.  M.  Lind- 
say, W.  P.  Swart,  A.  V.  Massy  and  Carl  Senn. 

RIVERSIDE.  CAL.— The  Corona  Union  Telephone  & 
Telegraph  Company  has  been  incorporated  here  with  a  capi- 
tal stock  of  $25,000  by  J.  G.  Jamesson,  E.  J.  Generaux,  C.  M. 
Scottville,  G.  E.  Snidecor.  W.  L.  Prizer,  W.  L.  Peelerf  and  D. 
Lord. 


RENO,  NEV.— The  Lander  County  Power  &  Light  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of 
$200,000.  The  company  proposes  to  construct  electric  power, 
telephone  and  telegraph  lines  in  the  state  of  Nevada. 

FRESNO,  CAL.— The  Sierra  Park  Company  has  been 
incorporated  here  with  a  capital  stock  of  $100,000  by  C.  K. 
Kirhy,  John  W.  McLaughlin,  C.  K.  Kirby,  Jr.,  F.  K.  Kirby  and 
D.  C.  McLaughlin.  A  power  plant  will  be  built  near  the 
headwaters  of  the  San  Joaquin  river. 

OAKLAND.  CAL.— The  Central  Oakland  Light  &  Power 
Company  has  been  incorporated  here  with  a  capital  stock 
of  $1,250,000  by  A.  M.  Hunt.  James  Fisher,  J.  K.  Moffitt,  M. 
S  Wilson.  M.  1).  Levenson,  F.  G.  Cartwright  ami  C.  X.  Heal. 
A  site  has  been  purchased  for  its  plant  on  Alice  street,  be- 
tween    First   and    Second. 

PETALUMA,  CAL.— The  San  Antonio  Telephone  Asso- 
ciation has  been  organized  here  with  James  Sorensen  as 
president  and  Nels  Mastrup  as  secretary.  Other  directors 
are:  <;.  B.  Lavaroni,  M.  Fillippini  ami  W.  Leper.  A  rural 
telephone  line  will  lie  constructed  between  Petaluma  ami 
the    San    Antonio    country. 

SAN  FRANCISCO,  CAL— The  Sacramento  Valley  Power 
Company  has  been  incorporated  here  with  a  capital  stock  of 
$800,000  by  P.  C.  Morf,  H.  C.  McPike,  L.  Q.  Haven.  J.  J. 
Dailey,  J.  F.  McCue,  F.  W.  Nigh'ingill  ami  10,  A.  Potter.  Work 
on  the  construction  of  reservoirs  and  other  adjuncts  of  a 
power  system  will  begin  this  summer. 

SAX  FRANCISCO.  CAL.  The  Equitable  Light  At  Power 
Company  has  been  incorporated  here  with  a  capital  stock  of 
$7511.000.  The  company  proposes  to  supply  electricity,  hot 
water  and  steam  to  consumers.  Plants  are  about  completed 
in  the  Phelan  and  Whitney  Buildings.  Another  plant  is  to  be 
built  outside  the  city.  The  incorporators  are  F.  G.  Cart 
Wright,  A.  E.  Long,  L.  G.  Meyberg,  M.  S.  Wilson.  M.  D.  Leven- 
son, C.  N.  Beal  and  .las.  Fisher. 


TRANSMISSION. 
OXXARD,   CAL.— The    Ventura    County    Power    Company 
is  to  construct   an  electric  power  line  to  the  Converse  ranch 
on  the  Santa  Clara  river. 

CHICO,  CAL. — The  Sierra  Electric  Power  Company  has 
been  granted  a  franchise  to  erect  an  el  ctric  power  dis- 
tributing system  in  this  city. 

SANTA  BARBARA,  CAL. — Bids  will  be  received  up  to 
May  6,  1909,  by  the  city  council  for  a  franchise  to  erect  an 
electric   power   distributing    system   in    this   city. 

SANTA  BARBARA,  CAL.— The  Pacific  Improvement  Com 
pany  has  been  granted  a  franchise  to  construct  an  electric  light 
and    power  line   between    this   city   and   the   Hope   Ranch. 

FRESNO,  CAL.— The  San  Joaquin  Light  &  Power  Com- 
pany has  asked  for  a  franchise  to  erect  an  elect  tie  power 
line  through  the  Academj  country  to  Sanger,  a  distance  of 
19  miles. 

PARKER,  ARIZ—  T  M.  Drennan,  J.  L.  Curtis,  Fred  T. 
Bragonier,  C.  F.  Shades  and  Le  Roy  Anderson  have  been 
granted  a  franchise  to  construct  an  electric  power  plant  and 
water   works   in   this   city. 

RED  BLUFF,  CAL.— The  Siskiyou  Electric  Power  &  Light 
Company  will  begin  work  on  its  new  plant  this  spring.  Jessie 
H.  Churchill  has  been  chosen  president.  The  management 
proposes  to  install  machinery  capable  of  developing  60,000 
horse-power. 
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ILLUMINATION. 

PORTLAND,  ORB  New  bids  will  be  received  for  lighting 
the  streets  on  three  and  Bve-year  contracts.— City  Auditor 
Barbur. 

PORT  BRAGG,  CAL.  The  Fori  Bragg  Electric  Com 
panj  will  enlarge  Its  plain  by  installing  a  750  kilowatl  dynamo 
and  a  steam  turbine  engine  this  summer. 

CHICO,  CAL.  -Manager  E.  W.  Florence  of  the  Pacific 
das  &  Electric  Company  announces  that  henceforth  the  min- 
imum rate  on  electric  meters  will  be  $1  per  month  instead 
of  $2. 

sax  LUIS  oiuspo,  CAL  President  \V.  P.  Broadman 
of  the  San  Luis  Gas  &  Electric  Company  visited  ibis  city 
last  week  ami  announced  a  number  of  Improvements  t<>  the 
company's  plain.  Over  four  miles  of  new  gas  mains  are 
in  be  constructed  ibis  spring. 


TRANSPORTATION. 
SAN  RAFAEL,  CAL.     s    A.  Mess  lias  applied  tor  a  fran 
hise   to   construe!    an   electric   line   between    Manzanlta   sia- 
tion  and  a  point   above  Coyote  Creek. 

MODESTO,    CAL.— The    Modesto     Interurban  Railroad 

C panj   bas  let  contracts  for  the  construction  of  five  miles 

of   roadbed   to  eonneel    the   Modesto  line  with  the  Santa   Fe. 
Active  work  will  commence  next  week. 

RENO,  NEV.  -The  following  directors  have  been  chosen 
lo  manage  the  Nevada  interurban  Railroad  Company  tor  the 
next  \ear:  Louis  Berrum,  Charles  Sadlier,  George  Perkins, 
I-' red  Grob,  John  Evans  and  Sam  Rosenthal.  Louis  Berrum 
was  chosen  president  and  Sam  Rosenthal  secretary. 

SACRAMENTO,  CAL.  Home  \v.  Peltier,  of  the  Central 
California  Traction  Company  announces  that  the  company 
will  establish  a  car  factory  just  outside  of  ibis  city  near  the 
State  Agricultural  Society's  grounds.  In  addition  to  the 
manufacture  of  ears  repair  shops  will  be  installed  for  re- 
pairing   the    company's    rolling    stock. 

SAN  FRANCISCO,  CAL.— Health  Officer  R.  G.  Brod 
rick,  Superintendent  E.  1)  Gibbs,  and  Special  investigation 
Officer  W.  E.  Rice  have  reported  on  the  cleanliness  of  the 
cars  and  ear  barns  of  the  United  Railroads  Company.  Sixty 
five  men  are  employed  to  wash. the  580  cars  which  the  coin 

operates    daily    on    ils    lines.      The    car    bains    are    stated 

to  be  Kepi   in  good  condition. 

NEVADA  CITY.  CAL.— L.  W.  Storror.  the  Pacific  (oust 
representative  of  the  Postal  Telegraph  &  Cable  Company, 
recently  visited  this  citj  for  the  purpose  of  interviewing 
Supervisor  Bigelow,  relative  to  securing  rights-of-way  through 
the  Tahoe  National  Forest  for  a  telegraph  line.  The  com- 
pany proposes  constructing  a  line  from  Sacramento  to  Salt 
Lake  City  and  other  Eastern  points. 

OAKLAND.  CAL— The  Oakland  Traction  Company  began 
ning  last  week  20  new  cars  on  its  suburban  line  between 
Oakland  and  Haywards.  These  cars,  which  are  products  of 
the  company's  shops  at  Emeryville,  are  considered  to  be 
equal  to  any  of  the  street  railway  roiling  stock  about  the 
A  new  timetable  is  to  be  installed  this  week  and  the 
terminus  of  the   line   is   to  be   Twelfth  and   Broadway. 

FRESNO.   CAL— At    a   directors'   meeting  of  the   Fresno. 

ord  &  Summit  Lake  Railway  Company,  two  directors.  O. 

its  and  A.  L.  Jones,  were  chosen  to  succeed  W.  A.  Sage 

:    L.  Pfell.     1:   was  decided  to  change  the  principal  place 

siness   from    Hanford   to   Fresno.     Vice  President  \V.   E. 

I. avis    of   the    Cleveland    Construction    Company,    which    is   to 

build    and    operate    the    new    road,    has    been   detained    in   the 

East    and   is   not   expected   to  arrive   in   this  city   before  April 

15th 


WATER. 

SAN  RAFAEL,  CAL.  The  Matin  Wale,  Companj  has 
been  awarded  a  contract  to  lay  pipe  lines  through  Deer  Park. 

SAUSALITO,  CAL. — Bids  have  been  received  for  the 
necessary  equipment  lor  the  $100,000  water  system  to  be 
installed  here 

IMPERIAL,  CAL— Plans  are  now  under  way  tor  the  con- 
stitution of  a  municipal  waterworks,  which  il  is  estimated 
will  cost  $50,000. 

PLACERVILLE,  CAL— H.  C.  Marsh  has  filed  a  notice  of 

appropriation    of    1"'. inches   of   the    water   flowing   in    the 

South    Fork  of  the   American   river. 

WHEATLAND,  CAL— The  Hoard  of  Trustees  have 
awarded  the   V.bner  Doble  Company  a  contract  for  supplying  a 

E gallon   pump  and   a  fib   horse-power  motor,   costing  $:>,ilili), 

to  be  used  al   the   municipal   water  works. 

SANTA  ANA.  CAL.— The  City  Council  has  accepted  the 
bid  of  the  Pacific  Coast  Manufacturing  Companj  for  furnish- 
ing  a    Mm  I  >  Corliss   engine,    costing    $10,350,    al    the    municipal 

water  plant. 

SAX     BERNARDINO,    CAL— The     Pacific     Coast      Supply 

Company    lias    1 n    awarded    a   contract    to    furnish    :i.iiimi    feel 

of  wrought  iron  pipe  as  per  I  heir  bid.  for  limb  pipe  al 
$31.80;    3-incb    pipe,    $21  SS;    and    1-inch    pipe,    $10.43. 

BAKERSFIELD,  CAL.  The  Kern-Midway  Water  Com- 
pany bas  purchased  a  30  horsepower  motor  which  is  fo  be 
installed   to   tin-    present    water   plant.      The    rales,    which    have 

been   reduced   one-third,   will   take  effect    this   month. 

SAN   FRANCISCO,  CAL.— Two  id'  the  highest   officials  of 

the    Spring    Valley    Water    Company    resigned    Ibis    week.    .1.    C. 

Booker,  chief  of  the  departments  of  accounts,  inspectors 
and  collections,  and  .1.  M    Duke,  the  secretary  of  the  company. 

SAN  FRANCISCO,  CAL- The  Hoard  of  Public  Works 
has  let   the  contract   for  supplying  the  pipe  for  the  auxiliary 

fire  system  to  the  United  Stales  Cast    lion  Pipe  &   Foundry   Co, 

Under  the  terms  of  the  contract  the  citj  will  pay  $920,988.56 
exclusive  of  the   freight    charges 

ciiico.  cal. — An  underground  water  system  to  take  the 

place  of  I  he  present  ditch  system  is  being  installed  al  the 
National  Plant  Introduction  Gardens,  near  Ibis  city.  Ten- 
inch  mains  nearly  a  mile  long  will  cross  the  farm  at  short 
distances  and  these  will  supply  distributing  pipes  to  hydrants 
200  feet  apart. 

YUBA  CITY,  CAL. — Contracts  for  furnishing  the  aparatus 
for  the  municipal  water  plant  to  be  installed  here  were  let 
to  the  Doak  Gas  Engine  Company  for  $5,600.  Other  bidders 
were  the  Hampton  Hardware  Company  of  Marysville,  the 
United  Iron  Works  of  San  Francisco,  the  Sansom  Iron  Works 
of  Stockton,  Fairbanks-Morse  Company  of  Stockton,  and  the 
Nevada  Machinery  Company  of  San  Francisco. 


OIL. 

SAN  FRANCISCO.  CAL.— The  Associated  Oil  Company 
has  been  directing  its  attention  to  the  district  about  Coalinga 
and  has  practically  ceased  developing  at  Kern  River. 

SAX  FRANCISCO.  CAL.— J.  M.  Danziger  and  B.  B.  Lath- 
bury  have  purchased  30  acres  of  the  Emerald  Oil  Company 
on  the  west  edge  of  the  Kern  river,  with  six  producing  wells. 

LOS  ANGELES,  CAL. — According  to  authorities  the  Cali- 
fornia Oil  producers  are  facing  a  crisis.  A  large  drop  in 
juices  is  looked  for  and  steps  are  being  taken  to  curtail  the 
output  until  the  consumption  catches  up.  The  output  is  now 
10,000  barrels  a  day  in  excess  of  consumption,  and  growing 
so  disproportionately  that  by  the  end  of  the  year  it  would 
be  22.l)0b  at  the  present  ratio. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  th.B  trade-mark 
or  name  will  identify  your 
goocU,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

LAMP   ADAPTERS 
American         Eveready        Co., 
Benjamin   Electric   Mfg.  Co. 
Bryant  Electric  Co. 
Dale  Co. 

General   Electric  Co. 
Hubbell,  Harvey. 
Perkins  Elec.  Switch  Mfg.  C». 

ALARMS 

BURGLAR   ALARMS 
Edwards  &  Co. 
Electric  Goods  Mfg.  Co. 
Partrlck, Carter  <&.  Wllklns  Co. 
Stanley   &    Patterson,    Inc. 
Western   Electric  Co. 

FIRE    ALARMS 

Edwards  &.   Co. 

Par-trick,     Carter    &     Wilkins 

Co. 
Western   Electric  Co. 

WATER   ALARMS 
Partrlck, Carter  <&.  Wllklns  Co. 


ANCHORS 


H.      W. 


Johns- Manville    Co., 

"J.    W." 
Klerulff,     B.     F.     Jr.     &     Co., 

"Hubbard." 
Klein  &    Sons,    Mathlas. 

ANNUNCIATORS 

Edwards   &   Co. 

Elec.  Goods  Mfg.  Co.,  "Ross," 

"Rivol,"     "Perfect,"    "Nox- 

all." 
Partrlck,     Carter    &     Wllklns 

Co.,   "King." 
Standard   Elec.  Wks,   "C  &S  " 
Stanley   &    Patterson,    Inc. 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 

American  Cross  Arm  Co., 
'•Walworth    &    Neville." 

California    Pole   <&.    Piling    Co. 

Klerulff  B.   F.,  Jr.   &  Co. 

Walworth  &  Neville  Mfg.   Co. 

Western  Electric  Co.,  ''Wal- 
worth &  Neville." 

MAST    ARMS 
Elec.  Appliance  Co.,  "Cutter" 
Ft.   Wayne   Electric   Works. 
Klerulff,     B.     F.,    Jr.     &     Co., 

"Cutter." 
Western   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 
Dean   Electric  Co. 
Elec.   Appliance   Co.,    "Baco." 
Klerulff,     B.     F.,    Jr.     &.     Co., 

"Sterling." 
Starling    Elec.    Co. 
Western   Elec.  Co. 

ASBESTOS 

Johns-Manvllle   Co.,    H.    W. 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

LOOK   FOR    THE  ROEBLING    SEAL  ON    EVERY   BUNDLE 
SAN  fRANCISCO,  624  folsom  Street  PORTLAND.  91  first  Street 

10S  ANGflfS,  Market  and  Alameda  St.  SfATTlf .  900  first  Ave.  South 


"\ 

AMERICAN  CROSS-ARM  CO. 

ASK 
/^.yOUR  0EALER/T\ 

WALWORTOjKJ^NI  E  VI  LLE 

V'cross-abmIv 

CHICAGO 

\^ 

'The    Paint  That   Won't  Come  Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office  :      1  1  8-1  24  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 

Because    it    is    the    Best 
It  is  the  Cheapesl 


RUBEROID  ROOFING 


BONESTELL  &  CO.,  Agents 

18  first  Street.  San  franccsto 


MATERIAL     FOR 

Pole  LineConstruction 

Foundry,  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock   Building 

PHONE    KEARNY    2191 


ARROW  -E- SWITCHES 


ARROW    E    ROTARY    FLUSH    SWITCH 

DUST  PROOr  CAP 

It  is   the    only  standard 
rotary    flush  switch   that 
will  fit  all  wall  boxes  on 
Notice  Fibre  Cap  the  market. 

Long,  heavy  binding-screw  with  large  head.  _ 
Small   porcelain  cup.     Ample    room    for  wiring   in 
wall  box. 

Binding-post    one  piece,   strong    and    substantial; 
screw-holes  heavily  re-inforced. 

THE  ARROW  ELECTRIC  COMPANY 

Hartford,  Conn. 


PELTON-FRANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of    any    capacity    contracted    for    and    installed 

Wnte  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

101  1    MONADNOCK  BLDG       SAN  FRANCISCO    CAL 
84    WEST    ST..     NEW    YORK    CITY 


Do  U  Wanto  B  a  "Good  Fellow" 

with  your  trade  and  add  $20.00  to  your 
weekly     income     without     extra     work  ? 


TEDDY'S     LABORATORY,    WHEELING     W     VA 


DUNCAN 

TRANSFORMERS 

are    thoroughly    impregnated    under   the 
vacuum  and  compressed  air  process. 
FULLY    GUARANTEED 

G.    A.    WILBUR 


61     SECOND   ST. 


SAN   FRANCISCO 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


M 


odern  transformer  engineer- 
ing coupled  with  Hign 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 
Pacific  Coast  Agents 

Western  Electric  Company 

Los  Angeles  San  Francisco  SeattU 


8 
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INDEX  TO  ADVERTISEMENTS 


A 

Aluminum  Co.  of  America 
Pittsburgh,    Pa. 
San    Francisco     Mo 
nock   Bldg. 
Los       Angeles,       Pacific 

r.idg. 
Seattle,     Colman     Bldg. 

American  Circular  Loom  Co. .  _  1  1 
Boston,    45    Milk. 
San  Francisco.  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

American  Cross- Arm  Co.  7 

Chicago.     H  e  y  w  o  r  t  h 
Bldg. 

American  "Eveready"  Co 15 

San   Francisco,  755   Fol- 

sorn 

Lola     Angeles,     103S     S. 

Main. 
American  School  of  Crspndnc.   5 

Chicago,     Illinois. 

American  Transformer  Co 7 

Newark,  N.  J. 

Arrow  Electric  Co 7 

Hartford,  Conn. 

Aylsworth  Agencies  Co 

San  Francisco,  165  Sec- 
ond St. 

B 

Belden  Manufacturing  Co.    ___  15 
Chicago.     194    Michigan 
St. 

Benicia  Iron  Works  7 

San    Francisco.   Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Co 3 

Chicago.  40  W.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and   Mfg.  Co.    .    10 
Boston.   246  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co..  1  1 
L'tica.  N.   Y. 

San  Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The I 

New    York,    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San    Francisco,    44    Sec- 
ond St. 

Bryan-Marsh  Co 4 

Oakland.  Cal.,   12th  and 
Clay. 

Bryant  Electric  Co. 

Bridgeport,   Conn. 
San  Francisco,  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co 2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.     3 
San    Francisco,    800-804 
Fife   Building. 

Chase  Shawmut  Co. 1  1 

Newburyport.  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co. . 
Chicago,  170  So.  Clin- 
ton St. 

Continental  Nat.GasAlcohol  Co.  1 5 

Wheeling,   W.    Va. 
Cutter  Company,  The 

Philadelphia,    Pa. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 


D 

Dale  Company.  The  _    9 

New    York.  352  W.  13th. 

San    Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Dean  Electric  Co 

Elyrla,   Ohio. 
San   Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  1 2 
Chicago,  Postal  Bldg. 
San    Francisco,    301 
Front, 
Los  Angeles,  355  E.  2d. 

Dietert-  Swenson  Co 15 

San     Francisco,    80    Te- 
hama. 

Duncan  Elec.  Mfg.  Co 7 

Lafayette.    Indiana. 
San    Francisco,    61    Sec- 
ond 

D.  &  W.   Fuse  Co.      

Providence.  R.  I. 


Edwards  &  Co.,  4 

New     York,     140th     and 
Exterior   Sts. 

Electric  Appliance  Co.  I 

San  Francisco,  730  Mis- 
sion. 

Elejctric  Goods  Mfg.  Co. 
Boston,  Mass. 
San  Francisco.   165  Sec- 
ond St. 

Electric  Storage  Battery  Co.    ..5 
Philadelphia, 
San   Francisco,   Crocker 
Bldg. 


Fort  Wayne  Elec.  Works 24 

Fort   Wayne,   Ind. 
San   Francisco,  604  Mis- 
sion. 


General  Electric   Co 16 

Schenectady,  N.   Y. 

San      Francisco,      Union 

Trust  Bldg. 

Los    Angeles.    Delta 

Bldg. 

Seattle.   Colman    Bldg. 

Portland.    Worcester 

Bldg. 

H 


Habirshaw  Wire  Co 

New    York,    25S    Broad- 
way. 


Henshaw,  Bulkley  &  Co 23 

San  Francisco,  219  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holophane  Company,  The 

New  York.  227  Fulton. 
San  Francisco,  151  New 
Montgomery. 

Hubbell,  Harvey,  Inc II 

Bridgeport,  Conn. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Hughes  &  Co..  E.  C.    15 

San  Francisco,  725  Fol- 
som. 

Hunt.  Mirk  &  Co 6 

San  Francisco,  141  Sec- 
ond St. 


Indiana  Rubber  &  Ins.  Wire  Co.    I 
Jonesboro.  Indiana. 


Johns-Manville  Co..   H.   W.._    5 
New  York.  100  William. 
San  Francisco,  159  New 
Montgomery. 
Los  Angeles,  203  E.  5th. 
Seattle.   576   1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
Chicago. 
San  Francisco.  88  First. 

Kierulf},  B.  F.  Jr.  &  Co.,        .    9 
Los      Angeles,      uo     S. 
Los  Angeles, 
San    l'i  anclsco,   133  New 
Montgomery. 
S.-attle,    406    Central 
Bldg 

Klein,  Mathias   &  Sons 2 

Chicago.     95     W.     Van 
Buren. 


Locke  Insulator  Mfg.  Co.  4 

•or,   N.   Y. 
San    Francisco,    Monad- 
nock  Bldg. 

Los    Angeles,    Pacific 
Electrical    Bldg. 
Seattle.  Colman  Bldg. 

M 

Moore,  C.  C.  &  Co.,   Inc.  S 

San  Francisco,  99  First. 
Los  Angeles,  Trust 
Bldg. 

Seattle.  Mutual  Life 
Bldg. 

Portland.  Wells  Fargo 
Bldg. 

N 


New  York  Insl'td  Wire  Co.    . 
New   York,   114   Liberty. 
San  Francisco.    770  Fol- 
som. 
Seattle,    Lowman    Bldg. 


Ohio  Brass  Co. 

Mansfield,    Ohio. 
San    Francisco.    Monad- 
nock   Bldg. 

Los  Angeles,  Pac.   Elec. 
trie    Bldg. 
Seattle,    Colman    Bldg. 

Okonite  Co I 

New    York,    253    Broad- 
way. 


Pacific  Elec.  &  Mfg.  Co.    .      .4 
Sin    Francisco,    80    Te- 
hama. 

Pacific  Elec.   Heating  Co 

Ontario,  Cal. 

Pacific  Meter  Co. I 

San  Francisco,  301  Santa 
Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San  Francisco.  Shreve 
Bldg. 

Paiste  Co.,  H.  T.  .9 

Philapelphia,   Pa. 

ParaffinePaint  Co. 9 

San    Fran  Cisco,    Mer- 
chants' Exchange  Bldg. 

Partnck  Carter  &  Wilkins  Co. 
Philadelphia,  22d  and 
Wood. 

Pass  &  Seymour,  Inc. 

Solvay,   N.   Y. 
Pelton  Water  Wheel  Co.,The     7 

San       Francisco,       1095 

Monadnock    Bldg. 


Perkins  Elec.Sw'h  Mfg.Co.,The 
Bridgeport,    Conn. 
San    Francisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket.  R.  I. 

Pierson,   Roeding  &  Co 4 

San    Francisco,    Monad- 
nock Bldg. 

Los  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman  Bldg. 

R 

Reisinger,  Hugo 10 

New    York,     11    Broad- 
way. 

Robb-Mumford  Boiler  Co 

South      Framlngham, 

Mass. 

San    Francisco,    60   Na- 

1 1  una. 

Roebhng's,  John  A.  Sons  Co. _    7 
San  Francisco,  624  Fol- 
som. 

Los  Angeles,   Market  & 
Alameda. 

Portland,  91  First. 
Seattle.   900   1st  Av.   So. 

S 

Safety  InsTt'd  Wire&  Cable  Co.  4 
Bayonne,  N.  J. 
San  Francisco.  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacramento.  Cal..  211  J. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D.  . .  24 

Boston,  131  State. 

Simplex  Elect'l  Co.,  The 2 

Boston.  110  State. 

Sa  M       Francisco,       6  1  - 

Howard. 

Los     Angeles,    Security 

Bldg. 

Seattle.    Alaska   Bldg. 

Portland,   Couch    Bldg. 

Simplex  Electric  Heating  Co. . . 
Cambridge,     Mass. 
San       Francisco,       6  12 
Howard. 

Los     Angeles,    Security 
Bldg. 

Seattle,    Alaska    Bldg. 
Portland.  Couch  Bldg. 

Skinner  Engine  Co 23 

Erie,    Pennsylvania. 

Southern  Engineer 

Atlanta.     Georgia. 

Southern  Pacific  Co.  ..    .24 

San   Francisco,   Flood 
Bldg. 

Sprague  Electric  Co.     23 

New  York  City,  527-531 

West   34th   St. 

San      Francisco,      Atlas 

Bldg. 

Seattle.   Colman   Bldg. 

Standard  Elect'l  Works.,    _    .   2. 
San  Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco,    Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bldg. 

Seattle   Office,   Lowman 

Bldg. 

Stanley  &   Patterson,  Inc 

New    York,    23    Murray 

St. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 


Star  Porcelain  Co 9 

Trenton.  N.   J. 

Sterling  Electric  Company 2 

San  Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company. 7 

San       Francisco,       118 
First. 

Sunbeam  Inc.  Lamp  Co 4 

Chicago,  259  S.  Clinton. 

T 

Technical  Book  Shop 13 

San  Francisco,  604  Mis- 
sion. 

Teddy's  Laboratory  Co. 7 

Wheeling,  W.  Va. 

Tel.  &  Elec.  Equip.  Co. 2 

San       Francisco,       6  12 

Howard. 

Los    Angeles,    Security 

Bldg. 

Seattle,   Alaska  Bldg. 

Portland,   Couch   Bldg. 

Thomas  and  Sons  Co.,  R 

New    York,    227    Fulton. 
East  Liverpool,   Ohio. 

Thorpe  &  Son,  J.  T 

San  Francisco,  525  A  St. 

Tracy  Engineering  Co 9 

San  Francisco,  461  Mar- 
ket. 

Los    Angeles,    Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co 

Chicago,  74  West  Jack- 
son. 

Vulcan  Iron  Works I 

San  Francisco,  604  Mis- 
sion. 


w 

Waters  &  Co.,  R.  J 5 

San    Francisco,  717  Mar- 
ket   St. 

Watson,  Sidney,    

San  Francisco,  180  Jes- 
sie St. 


Western  Electric  Company L 

San  Francisco.  680  Fol- 

som. 

Oakland.  507.  16th  St., 

Los  Angeles,  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

WestVse.  Elec.  &  Mfg.  Co...  t 
Pittsburg,  Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527   South 
.Main. 

Seattle.    314    Central 
Bldg. 

Portland,    Couch   Bldg. 
Spokane,   424    1st   Av. 

Westinghouse  Machine  Co 

Pittsburg.   Pa. 
San  Francisco,  141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.__2 
Waverlv  Park.  N.  J. 
New  York.  74  Cortlandt. 
San   Francisco.    418   Eu- 
genia Av. 

Wilbur,  G.  A 

San    Francisco.    61    Sec- 
ond St. 
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AUTOMOBILE  ACCESSORIES 

American  Eveready  Co., 
"Ever   Ready." 

BATTERIES 

DRY    BATTERIES 

American  Eveready  Co., 
"Ever  Ready"  and  "Cres- 
cent.' 

Elec.    Appliance    Co.,    "1900." 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son Semi-Dry." 

Klerulff,  B.  F.,  Jr.  <t  Co., 
"Columbia."    "King." 

Sterling  Elec.  Co.,  "Bear." 
"Sequoia." 

Standard  Electrical  Works, 
"Standard." 

Stanley  &  Patterson,  Inc., 
"Exeter."    "Matchless." 

Western  Electric  Co.,  "Blue 
Bell,"    "Liberty." 

DRY   BATTERY   HOLDERS 

Stanley     &     Patterson,     Inc., 
"Patterson." 
MEDICAL   BATTERIES 

Partrick, Carter  &  Wllkins  Co. 

Stanley  &  Patterson,  Inc., 
"Electro-tonic."    "Vetter." 

OPEN  AND  CLOSED  CIR- 
CUIT WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

Partrick, Carter  &  Wilklns  Co. 

Stanley  &  Patterson,  Inc., 
"Gold    Medal."    "Faraday." 

Western    Electric   Co. 
STORAGE     BATTERIES 

Elec.   Storage   Battery   Co. 

Westghse  Machine  Co. 

BELLS 

ELECTRIC    BELLS 

Fdwards  &  Co.,  "Rex,"  "Lun- 
gen." 

Electric  Appliance  Co.,  "An- 
sonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy.     "Tyrolean." 

Partrick, Carter  <£.  Wllkins  Co. 

Stanley  &  Patterson,  Inc., 
"Faraday."  "Columbia," 
"Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 
GONGS 

Edwards  &   Co. 

Electric   Goods   Mfg.   Co. 

Partrick, Carter  &  Wllkins  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 
Elec.   Appliance   Co.,    "Eaco." 
Electric  Goods  Mfg.  Co. 
Klerulff,     B.     F.,    Jr.    &.    Co., 

"Sterling." 
Kellogg  Sw'b'd  4  Supply  Co. 
Standard  Elec.  Wks.,  ''C  &  S" 
Western   Electric  Co. 

BOILERS 

Henshaw-Bulkley  &.   Co. 
Moore  <&.  Co.,  Chas.  C-,  "B.  & 

W." 
Tracy   Engineering   Compsny, 

Edge  Moor." 

BOOKS 

Technical    Book   Shop. 


BOXES 


WALL   BOXES 

Benjamin   Elec.   Mfg.  Co. 

Bossert    Electric    Const.    Co., 
"Bossert." 

Chase-Shawmut  Co.,  "Knock- 
out." 

Chicago    Fuse    Wire    &    Mfg. 
Co.,    "Union." 

Cutter  Co.,  The,   "Munit." 

Elec.  Appliance  Co.,  "T  &  B" 

General    Electric  Co. 

Palste,    H.    T.    Co. 

Pass  4  Seymour. 

Sprague    Electric    Co., 
versal." 

8tandard   Elect'l   Wks., 


"Uni- 
"M  & 


M 

Stanley     <t     Patterson,     Inc., 

"Simplex  " 

BRACKETS 

CEILING     BRACKET   AND 

DESK   FIXTURES 

Stanley     4L     Patterson,     Inc., 

"Sunlight." 

DESK  TELEPHONE 

BRACKETS 

Stanley     4     Patterson,     Inc., 

"Imperial." 


PA  I  ST  E 

IRON  ENTRANCE  SWITCH  BOXES 

are  made  in  all  styles  and  sizes 
for  switches  using  plug  fuses  or 
switches  using  enclosed  fuses. 
They  have  every  little  attach- 
ment necessary  to  keep  them  the 
Catalog  No.  4080  handiest  to  use. 

"Paistery"  comes  out   monthly  and   keeps   you   up  to  date. 
Do  you  get  your  copy? 


M. 


Let  us  know.  1 

PAISTE    CO.,  Philadelphia,  Pa. 


NEW  YORK 


The  Tracy  Engineering  Co. 

CONTRACTORS     FOR 

HIGH  ECONOMY 

Steam  Power  Plants 

Fuel  Consumption   Guaranteed 

AGENTS    FOR 

EDGE  MOOR  WATER  TUBE  BOILERS 
NORDBERG  CORLISS  ENGINES 
TRACY  ECONOMY  DEVICES 
POWER  PLANT   AUXILIARIES 


461  MARKET  STREET 
SAN  FRANCISCO 


CENTRAL  BUILDING 

LOS  ANGELES 


Wanted  and  For  Sale 


The  rate  for  advertisements  in  this  column  is  $1.00  per  in 
Maoris  or  lest  additional  ich,  payable  in  advance.    Remit- 

tanci  and  copy  should  reach  this  offici  notlalerthan  Mondav  noon  /or  the 
next  succeeding 

R,  plies  may  &<  si  nt  in  cart  nfthi   Journal  of  Electricity  Power  and  Gas 
60L  Mission  Street,  San  Francisco. 


WVIVTED — Rack  numbers  of  the  Journal  of  Elec- 
tricity, rower  anil  (ins.  We  have  numerous  calls 
for  hark  "numb  rs.  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  '  '"  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of   Electricity.   Power   and   Gas, 

601    Mission    Street,    San    Francisco. 


AGENT*.  WANTED  on  a  guaranteed  weekly  salary 
to  represent  our  two  publications,  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept..  Atlanta.  Georgia. 


WAXTED — Men  coming  in  direct  touch  with  Steam. 
Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg.,  San  Francisco,  Cal. 

SITUATION  WASTED — By  electrical  engineer  with 
15  years'  experience  in  designing  and  estimating, 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress Box   101,  Journal  of  Electricity,  San   Francisco. 

ELECTRICAL   ENGINEER    with   general   plan!    experi 
ence   went:,    power  plant    position  as  superintendent 
or  assistant  superintendent  outside  of  large  city  where 
he  is  at    present   cngaee.i.      Address  Box  106,  Journal  of 
Electricity. 


B.  F.  Kierulff,  Jr.  &  Co. 


PACIFIC   COAST  SALES   AGENTS    FOR 

STERLING    ELECTRIC    CO. 

LAFAYETTE,  IND. 

Manufacturers  of  Telephones,  Switchboards 
and  Protectors 

See  our  new  Central  Energy  Desk  Set. 
Best  and  cheapest  on  the  market. 
Write  for  catalogue  aad  prices. 
Complete  stock  carried  in  Los  Angeles. 

Chicago  Insulated  Wire  &  Mfg.  Co. 

Factory:  Sycamore,  Illinois 

Weatherproof,    Magnet  and 
Annunciator  Wire 


Los  Angeles:    120  S.  Los  Angeles  St. 

Seattle:    Manny  Myers  Co.,  406  Central  Building 

San  Francisco:   133  New  Montgomery  St. 


OUR   SPECIALTIES    FOR    ELECTRICAL   USE 

INSULATING  TAPE 
ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL    FOLDER 

"Electrical  Insulation" 

THE   PARAEEINE   PAINT  CO.,   San  Francisco 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 
COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE    DALE  COMPANY 

SAN  FRANCISCO,  770  Folsom  St. 
NEW   YORK  CITY  SEATTLE 

9th  Ave.  &   13th  St.  Lowman  Building 

Complete  Stock  Carried  in. San  Francisco. 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.    J. 


The  Standard  Handbook  for  Electrical  Engineers 

Written  and  Compiled  by  a  Staff  of  Specialists 

$4.00  Postpaid 

Bound  in  Flexible  Red  Morocco  with  Round  <  loriwn       1300  Page,. 

1260  Illustrations.     Sent  anywhere  on  receipt  "I  I""  • 

TECHNICAL    BOOK    SHOP 
604  Mission  St.  San  Prancisco 
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Blake  Insulated  Staples 

Speak  For  Themselves 


CO 


rn 

o 

O 

in 

W 
D 

O 

r 


H 

IT. 


Best  ami  quickest  for  telephone,  telegraph 
anrl  annunciator  wiring  .Most  efficient, 
fewer  necessary,  better  job. 

Blake  Signal  &  Mfg.  Co. 

246  Summer  Street,  Boston,  Mass. 

Agents: 
BROOKS-FOLWS  ELECT.  CORP..    San   Francisco 

W    m    PRU   I  .  Seattle.  Wash.  Wl  ST]  RN  1  I  ECTRIC  CO. 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Rcisinger 

1  1     Broadway   «    New  York 


On  the  Canal  Zone  T.     B-r -r. 

l  homas  (_,.  Oner 

A  book  of  gre=it  value  to  every  resident  of  the 
Pacific  Coast.    150  Pages     200  Illustrations  and  Maps 

$1    00   POSTPAID 

TECHNICAL  BOOK  SHOP 

604   MISSION   ST.  SAN   FRANCISCO 


Sterling      Elec.      Co.     "Equi- 

polse   ' 
Weitern    Electric   Co. 

IRON    POLE    BRACKETS 
Ben 1 1  la    Iron   Works. 
Elec.  Appliance  Co.,  "Cutter." 
Kierulff,     B.     F.,    Jr.    &.     Co., 

"Cutter." 
Plerson,   Roedlng   &.   Co. 
Weitern    Elec.   Co,  "Fletcher" 

BUILDING  CONTRACTORS 

Watson.   Sidney 
Thorpe  &   Sons.   J.   T. 

BURNERS 

ELECTRICGAS  LIGHTING 

BURNERS 
Edwards  &  Co. 
Electric  Goods  Mfg.  Co.,  "Ad- 
van   e 
Welsbach   Company. 


Western     Electric    Co. 
wards." 


"Ed- 


(ABltS 


SUBMARINE    AND    LEAD- 
COVERED 
Electric  Appliance  Co.,  "Par- 

anlte." 
General    Electric   Co. 
Hablrshaw    Wire    Co.,    "Hab- 

irshaw." 
Kierulff,     B.     F.,    Jr.    &    Co., 

"National." 
Okonlte  Co.,  "Okonite." 
Roebllng's  Sons  Co.,  John  A., 

"Tolma." 
Safety  Ins.  Wire  &  Cable  Co. 
Standard    Underground   Cable 

Co. 
Simplex   Electrical  Co.,  "Sim- 

Western   Electric  Co.,  "Haw- 
thorne." 
PAPER  INSULATION 
Belden    Manufacturing   Co. 
Western    Electric   Co. 

TELEPHONE  CABLE 
Dean    Electric   Co. 
Kellogg  Sw'b'd  i  Supply  Co. 
Kellogg.   W.    E.   Co. 

CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.     Elec.      Corp'n, 

^"he,  "Siemens. " 
Relslnger,     Hugo,     "Electra." 

"Nuernberg." 

CIRCUIT  BREAKERS 

Cutter  Co.,  The,  "l-T-E." 
"Dalite." 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Kierulff,  Jr.,  &  Co.,  B.  F 
"Hartman." 

Pacific  Electric  &  Manufac- 
turing   Co. 

Western  Elec.  Co.,  "I-T-E." 
"I 'alite." 

Westghse   Elec.   &   Mfg.   Co. 

CLAMPS 

GROUND    CLAMPS 
Belden    Manufacturing   Co. 
Bossert    Electric   Const.   Co. 
Chase-Shawmut   Co.,   ' 

nuit." 
General    Electric   Co. 
Paiste    Co.,     H.    T.,    "Perma- 

Effect." 

CLEATS 

FIBRE   CLEATS 
Blake   Signal   &  Mfg.   Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Pass  &   Seymour 
Standard      Electrical     Works, 

"Standard." 
Star    Porcelain    Co. 
Thomas  &   Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears. 

general   sales  agent. 
Western   Elec.  Co..  "Thomas" 

COILS 

ARMATURE     AND     FIELC 

COILS 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Western   Electric  Co.,  "Delta- 

heston." 
Westghse   Elec.   4   Mfg.   Co. 

INDUCTION    COILS 
Electric   Goods    Mfq.    Co. 
Kello:ig  Sw'b'd  &  Supply  Co 
Partrick, Carter  &  Wllkins  Co 
Western    Electric   Co. 

SPARK    COILS 
Electric   Goods   Mfg.   Co. 
Western    Electric   Co. 


COMPOUNDS 

BOILER     COMPOUNDS 
Dearborn     Drug    &    Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 

"Magic." 

CONDUIT 

FLEXIBLE   CONDUIT 

American   Circular   Loom   Co., 
"Circular   Loom." 

Sprague    Electric  Co.,  "Green- 
field." 

RIGID  CONDUIT 

American   Circular   Loom  Co., 
"Electroduct." 

Elec.    Appliance   Co.,    "Galva- 
duet,"    "Loricated." 

Kierulff,     B.     F.,     Jr.     &     Co., 
"American." 

Roebllngs     Sons     Co.,     J.     A. 
"Navallte." 

Sprague     Electric    Co.,     "Iron 
-  ed  " 

UNDERGROUND   CON- 
DUIT 

American      Cross      Arm      Co., 
"Walworth    cV    Neville." 

Johns-Manvllle     Co.,     H.     W., 
".T.-M." 

Plerson,   Roedlng  &   Co.,   "Fi- 
bre." 

Roebllngs     Sons     Co.,     J.     A., 
"Bltuminized    Fiber." 

Western   Electric   Co.,  Agents 

CONNECTORS 

CABLE    CONNECTORS 
American         Eveready        Co., 

"Bulldog  " 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &    Mfg. 

Co. 
Kierulff,   B.   F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL  CORD 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     &     Co., 

"National." 
Plerson,  Roeding  &  Co.,  Agts. 

Elec.   Cable   Co. 
Roebling    Sons    Co.,    John    A. 
Simplex    Elec.    Co. 
Western    Electric   Co. 

LAMP  CORD 
Belden    Mfg.    Co. 
Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The,    "Okonite." 
Pierson,  Roeding  &  Co.,  Agts 

Eli       Cable  Co 
Roeblings   Sons    Co..    John    A. 
Safety   Ins.   Wire  &  Cable  Co. 
Simplex   Elec.   Co. 
Standard    Und.    Cable    Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 
Belden    Manufacturing   Co. 
Dean    Electric   Co. 
Kellogg   Sw'b'd   &   Supply   Co 
Kierulff.  B.  F.,  Jr.  &  Co. 

"National." 
Pierson,  Roeding  &  Co.,  Agts. 

Elec.  Cable  Co. 
Safety   Ins.   Wire  &  Cable  Co 
Simplex    Elec.   Co. 
Western    Elec.    Co..    "Victor" 

CROSS  ARM  BRACES 

Benicia    Iron    Works. 
Kierulff.  B.   F..  Jr.  A  Co 

WOOD    KNOBS 
Blake  Signal   &   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS      ■ 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale   Co. 

General    Electric   Co. 
Hubbell.    Harvey.    "Hubbell." 

CUT-OUTS 

ARC   CUT-OUTS 
Bryant    Electric   Co. 
Ft.   Wayne   Electric   Works. 
General   Electric  Co. 

INCANDESCENT   CUT- 
OUTS 
Bryant    Electric   Co. 
D.  <S.  W.   Fuse  Co. 
General  Electric  Co. 
Pass  &   Seymour. 
Paiste   Co.,    H.   T..   "Shaffer." 
"K.    W.,"   "P.   K.""Taplets." 


Perkins  Elec.  Switch  Mfg.  Co. 
Weber   Elec.   Co.,  H.  D.  Sears, 

general  sales  agent. 
Westghse   Elec.  A.   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant    Electric  Co. 
D.   &   W.    Fuse   Co. 
General   Electric  Co. 
Pass  &  Seymour. 
Westghse   Elec.   &   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Electric   Co. 
Westghse   Elec.   &    Mfg.   Co. 

DIRECT  CURRENT 
DYNAMOS 
Electric   Appliance  Co.,   "Col- 
onial " 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Electric   Co. 
Westghse   Elec.   &   Mfg.   Co. 

ELECTRIC  NOVELTIES 

American  Eveready  Co., 
"Ever    Ready." 

ENGINES 

GAS    AND    GASOLINE 
EN.GINES 

Moore  &   Co.,  Chas.   C. 

Henshaw-Bulkley   &   Co. 

Hunt,  Mirk  &  Co.,  "Westing- 
house." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"American   IMesel   Engine. 

Tracy   Engineering   Co. 

Westghse  Machine  Co. 

MARINE  ENGINES 
Standard      Engineering      Co., 
"Engberg." 

STEAM    ENGINES 
Moore  &   Co.,  Chas.   C. 
Henshaw-Bulkley   &.   Co. 
Hunt,  Mirk  &  Co.,  "Westing- 
house." 
Standard    Engineering   Co. 
Tracy  Engineering  Co.,  The 
Westghse  Machine  Co. 

FANS 

DESK  AND   BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Works. 
General   Electric   Co.,   "G.  E." 
Standard      Electrical      Works, 

"Jandus." 
Western    Elec.    Co.,   "Victor." 

"Emerson." 
Westjhse   Elec.   &    Mfg.   Co. 

DESK  AND   BRACKET 
DIRECT  CURRENT     FANS 
Electric   Appliance  Co.,   "Col- 
onial." 
Ft.   Wayne   Electric   Works. 
General   Electric  Co.,  "G.  E." 
Spraite    Electric    Co.,    "Lun- 

dell." 
Standard      Electrical      Works, 

"Jandus." 
Western    Electric   Co.,   "Haw- 
thorne." 
Westghse   Elec.   &   Mfg.   Co. 

CEILING,  ALTERNATING 
CURRENT    FANS 

Standard  Elec.  Wks.,  "Jan- 
dus."   "Century." 

Western  Elec.  Co.,  "Victor," 
"Emerson." 

Westghse   Elec.   &.   Mfg.   Co. 

CEILING,   DIRECT    CUR- 
RENT FANS 
Electric   Appliance   Co.,   "Col; 

onial." 
General  Electric  Company 
Sprague    Electric    Co.,    "Lun 

dell." 
Standard    Elec.    Wks.,    "Jan 

dus." 
Western    Electric   Co.,   "Haw 

thorne." 
Westghse   Elec.   A   Mfg.   Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,   "M.  > 

Co." 
Western    Elec.   Co.,   "W.   E.' 
Westghse   Elec.   4   Mfg.   Co. 
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riXTURES 

CEILING,    BRACKET    AND 
DESK   FIXTURES 

Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

MARINE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling    Electric   Co. 
SHOW  CASE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale  Co. 

Johns-Manvllle  Co.,  H.  W., 
"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw- 
mut." 

fUSE  MATERIAL 

ENCLOSED  FUSES   AND 
FITTINGS 
Bryant   Electric  Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago   Fuse   Wire   Mfg.   Co., 

"I'nion." 
D.  &   W.   Fuse  Co. 
General   Electric  Co. 
Johns-Manvllle    Co.,     H.     W., 

"Noark." 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.   &   Mfg.   Co. 

FUSE  BOXES 
Including;  Service  Boxes,  Sub- 
way    Boxes     and     Junction 
Cut  Outs  for  use   with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "1>.  &  W." 
Johns-Manvllle    Co.,     H.     W., 
"Noark." 

FUSE  WIRE  AND   LINKS 

Chase-Shawmut  Co.,  "Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric   Co. 

Plerson,  Roeding  &.  Co.,  "Alu- 
minum." 

MISCELLANEOUS    FUSES 
Bryant    Electric    Co. 
General  Electric  Company 
Paiste.    H.    T.    Co.,    "11    &    L" 
Weber   Elec.   Co.,  H.   D.  Sears 

Gen'l  Sales  Agt. 
TELEPHONE    FUSES 
Dean    Electric    Co. 
D.   4   W.   Fuse   Co. 
Klerulff,     B.     F.     Jr.     <£     Co., 

"Sterling." 
Standard   Elec.   Wks.,   "Coucli 

&  Seeley." 
Western  Electric  Co. 

GOVERNORS 

WATER-WHEEL 
GOVERNORS 
Plerson,       Roeding       &.       Co., 
"Lombard." 

GUARDS 

WIRE    LAMP   GUARDS 
Benjamin    Electric    Mfg.    Co.. 

"Can't    Break."    "Protecta- 

lite." 
Hubbell,    Harvey. 
Welsbach    Company. 


HANGERS 

CABLE    HANGERS 
Chase-Shawmut     Co.,     "Bos- 
ton." 
Klerulff,     B.     F.     Jr.     &     Co., 

"National." 
Standard    Underground   Cable 
Co.,  "Nordyke  Support." 

HEATING  MATERIAL 

Including  Cooking  Utensils. 
Soldering  Irons.  Sad  Irons. 
Etc. 

Elec.  Appliance  Co.,  "Ameri- 
can." 

General    Electric   Co. 

Johns-Manvllle  Co.,  H.  W., 
"Electro  therm." 

Simplex  Elec.  Heating  Co.. 
"Simplex." 

Vulcan  Electric  Heating  Co.. 
"Vulcan." 

Westghse   Elec.   4   Mfg.   Co. 

HOODS 

STREET    HOODS   AND 
FIXTURES 
Elec.  Appliance  Co.,  "Cutter  " 
Ft.  Wayne  Elec.  Works. 


"CIRCULAR  LOOM" 


'  Circular 
'  Circular 
'  Circular 
'Circular 
'Circular 
'Circular 
'  Circular 


Loom 
Loom 
Loom 
Loom 
Loom 
Loom 
I  .'Mini 


WHAT  IT  IS 

is  a  flexible  conduit  for  electric  wires. 

is  tough,  strong,  non-collapsible. 

is  moisture  proof  and  does  not  carry  fire. 

fishes  easily. 

will  not  stick  to  the  wires  in  it. 

is  unaffected  by  the  climatic  conditions. 

is  inexpensive. 


Order    "Circular    Loom      through    your   dealer    and    use   it 
whenever  wires  need  mechanical  and  electrical  protection. 

Folder  "101   Uses  for  'Circular  Loom,'"  sent  on  request. 


American  Circular  Loom  Co. 
SAN   FRANCISCO 

770  FoUom  St. 

BOSTON.  45  Milk  St.  SEATTLE,  Lowman  Bldg 

Complete  Stock  Carried   in  San    Francisco. 


Bossert  Boxes 

BACK  IN  THE  STONE  AGE 

methods  were  crude.     If  you  wanted  to  get  rid  of  a 
rival  you  went  out  and  spoiled  him  with  a  club. 

Now,  however,  you  can  underbid  him  by   figuring 
on  the  use  of 


Bossert  Steel  Drawn  Boxes 

instead  of  the  old-style  cast-iron  kind.  Bossert  Boxes 
save  time  and  make  money,  because  one  blow  of  a 
hammer  does  the  work  formerly  done  by  drill,  file 
and  reamer. 

BossertElectricConstructionCo. 

SAN  FRANCISCO 


770  Folsom  Street 


Works  and  Office: 
UTICA,  N.  Y. 


SEATTLE 
Lowman  Bldg, 


Complete  Stock  Carried  in  San   Francisco. 


It  Costs 
You  Nothing 


TO  KNOW  WHY 


Hubbell  Attachment  Plugs 
are  so  far  ahead  of  all  others 
in  points  of  simplicity,  strength 
and    convenience. 

WE'LL  SEND  A  SAMPLE  No.  5406 
FREE 

Use  it  with  an  Electric  Fan  and 

know  the  real  value  of 

Hubbell  Plugs 

WRITE    FOR    BOOKLET   "CC" 

HARVEY  HUBBELL,  Inc. 

SAN   FRANCISCO 


770  Folsom  Street 


BRIDGEPORT 
Conn. 


SEATTLE 

Lowman  Building 


We  have    made    Scientific    Investiga- 
tion of  Fuse  Construction. 

Our    results    prove   that    we   have   a 
First  Class  ENCLOSED  FUSE. 


DO  YOU  USE  THE  BEST  FUSES? 


THEN  YOU  KNOW  THIS 


TRADE 


MARK 


Chase-Shawmut   Company 

SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman    Bldg. 


Complete  Stork  Carried  in   San   Francisco. 


12 


JOURNAL    OF    ELECTRICITY.    POWER    AND    GAS. 


Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroEIectric  Power  Developments 
Electric  Power  Transmission  Systems 

U  6-8  Chronicle  Kldg.        San  Francisco,  Cal. 


C.  F.  Braun 

Pi  iwer  Planl    I  ngineer 
6  I  Natoma  Street 

San  Francisco 


c. 

L. 

Cory 

Consu 

ting  Engineer, 

Si  13-804-80.- 

Union  Trust  Bldg, 

Edward  S.  Cobb 

Consulting   Engineer, 


Mechanics  696-698  Pacific  Electric  Kldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  I         Angeles 


Clem  A.  Copeland,  M.  E. 

-         rvising  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Kldg. 
Los  Ang  -  Cal. 


Supervision    of   Operation    and     Improvement    of 
bieam  Installations  for  Fuel  Econoiuy 


R.  F.  Chevalier 

CONSUL  riNG  ENGINEER 

St-am  Boiler  and  Erginr,  Olnc-  and  Laboratory 

Futnac  and  Combushcn  930  Lincoln  Avenue 

Tests.  Reports,  Estimates,  Alameda,  Cal. 

Design.       Fuel  Analysis  Phone  Alameda   1389 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine    Design,     Development   ar.d    Tests. 

Automobiles,  Motor  Trucks,    Tractors. 

Development  of    Inventions. 

Automat i'  Machinery. 

1  28  North  Main  St.  Los  Angeles.  Cal. 


Officer  230-231  I.  W.  Hellman  Bldg. 

F.  C.  Finkle 

Consulting  Engineer, 

i  i '  iwer  Plants     I.  W.  1  Idlman 

Dnmi  Bldg 

VVatei  Supplies  i        Vngeh      Cal. 


A.  M.  Hunt 


MEM  AM  sor  i  1 
MEM  wi  SOI  M  I 
MEM.  AM.  1.  I     1. 


Union  Trust  Bide. 


I).  C.  Jackson.  C.  E.    Wm,  B.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute  of   Electrical 
eiy  <>f   Mechanical 
>ers,  American  Society  of   Civil    Engi- 
neers. SEERS  EXPER  rS 
itional  Bank  Bldg. 
Chicago,  1  !1. 


(,.  t  .  Ni      c 

C.  S.  Davidson 

Noble 

&  Davidson 

Consu 

Iting  Engineers 

Tel.  I' 

921  Croi  ker  I'-ldg. 
Sai    Frai 

M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  E, 

Consulting  Engineer, 

Specialty,  Hydraulic  Development 
I  Mikes 
7  I   nion  Trust  Bldg.        San  Francisc      i  a 
Union  Bldg.  San  Diego,  I 


Telephone  Keai  n  ■■  Z57(j 

Emerson  W.  Read 

Attorney-at-Law 

Cor.  Calif'  >n;i  i  .,  nil  M  i  v  Streets 

Rooms  51S 
San  Francisco,  C 


E.  F.  Scattergood 

Consulting  Engineer 

Estimates.  Plans,  Supervision.  Tests  of  Steam 
.  ■   !    II,:   lulic  Plants,   Power  Trans- 
mission and  D  .:  Systems. 
Standardizing  Lab'    i 

1133-1134  Central  Bldg.  Los  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs     Estimates     Construction 


Ciiion  Trust  lild^'. 
1  ngeles 


451  Market  St., 
San  Francisco 


Rudolph  W.  Van  Norden 

Consulting  Engineer 

912-914  Mutual  Savings  Bank  Bldg., 

San  Francisco 

Electricity.  Hydraulics.    Power  Development 

Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jo  «,  <  al. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

i  *   partments  , 

Fire  Protective    Electrical     Steam  Power 

Insurance  Heati  Ventilating 

Automatic  Sprinkler 

Alaska  Commercial  Bldg. 

S  \ n  Fb  \m  ■■-'  n 


TECHNICAL  BOOK 

SHOP 

Subscriptions    Received   for    all    Educational 

Electrical    and    Eng 

neer.ng   Publication 

604  MISSION  STREET    :: 

-    SAN  FRANCISCO 

DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GET  OUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


General    Electric   Co. 
Klerulff,     B.     F.,     Jr.    4    Co., 
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Western   Elec.  Co,  "Fletcher" 


INSULATORS 


GLASS   INSULATORS 
Brookfleld      Glass      Company, 
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Elec.    Appliance    Co.,    "Hem- 
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Plerson   Roedlng  4  Company, 
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Roebllngs  Sons  Co.,  John  A., 
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Standard     Electrical     Works, 

"Standard." 
Western     Elec.    Co.,    "Brook- 
fleld." 
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Johns-Manville    Co.,    H.    W. 

Klerulff,     &.     F.,    Jr.     4     Co., 
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ELECTRICITY  AT  THE  EXPOSITION 


I!V    J.    S.    HARISHERGER 


Portion  of  Grand  Canal  Showing  Oriental  Building  and  Manufacturers'  Building,  Alaska-Yukon-Pacific  Exposition,  with  Cascades  in  Foreground. 


HE  Alaska-Yukon-Pacific  Ex- 
position to  be  held  at  Seattle 
from  June  ist  to  October  i6th, 
lijoo.  is  representative  of  the 
natural  and  developed  re- 
sources of  the  Alaskan  and 
Yukon  Territories  and  the 
Pacific   Northwest. 

It  is  said  to  have  the  most 
beautiful  natural  site  of  any 
exposition  ever  held.  It  will 
occupy  about  two  hundred 
and  fifty  acres  of  the  campus  of  the  University  of 
Washington,  bordering  on  Lake  Washington  and  Lake 
Union,  two  natural  bodies  of  fresh  water,  having 
areas  of  thirty-eight  and  one-half  square  miles,  and 
one  and  one-third  square  miles,  respectively. 


Looking  over  Lake  Washington  to  the  south,  Mt. 

Rainier,  is  seen   in   its  grandeur.    ,\1t.  Baker,  another 

magnificent  peak,  is  plainly  visible  from  the  grounds. 

To  the  northeast  are  the  Selkirk  Mountains,  and  to  the 

west  are  the  snow-covered  crests  of  the  (Olympics. 

The  landscape  artist  has  not  allowed  man  to 
disturb  nature  any  more  than  necessary.  As  far  as 
possible  the  trees  and  shrubs  have  been  left  stand- 
ing, resulting  in   many  natural  park  effects. 

In  the  development  which  characterizes  a  modern 
exposition,  the  supply  of  electricity  for  illuminating 
and  power  purposes  becomes  an  important  considera- 
tion. Seattle  is  particularly  blessed  in  having  an 
abundance  of  water  power,  a  comparatively  short 
distance  from  her  doors.  Her  proximity  to  snow 
covered  mountains  enables  her  to  take  advantage  of 
the  result  of  Nature's  ideal  method  of  storing  power. 
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Some  of  this  power  obtained  from  the  glaciers  of 
Alt.  Rainier,  in  the  Cascade  Range,  lias  been  developed 
l>v  the  Puget  Sound  Power  Company.  This  company 
furnishes  power  to  the  Seattle  Electric  Company,  who 
have  been  granted  the  exclusive  right  to  furnish  all 
electric  current  used  on  the  grounds.  They  also 
furnish  all  power  for  electric  cars  carrying  passengers 
to  and  from  the  Exposition. 

The  hydro-electric  plant  is  located  at  Electron, 
fifty  miles  away,  from  where  power  is  transmitted 
to  Seattle  at  55,000  volts,  3  phase.  60  cycles.  \l  the 
main    Seattle    sub  this   current    is   transformed 

down  to  13,800  volts,  3  phase,  at  which  pressure  il  is 
transmitted  to  the  substation  at  the  Fair  grounds,  a 
distance  1  >f  abi mi   five  miles. 

The  substation,  or  service  plant,  is  located  on  the 
we^t  border  of  the  Fair  grounds,  about  half  wa\  be 
tween  Lake  Union  and  the  northern  boundary.  It 
is  a  wooden  frame  structure  of  pleasing  design.  The 
plant  has  been  laid  out  on  the  simplest  lines  possible 
to  reduce  complication  and  to  insure  reliability  and 
ease  of  operation.  Standard  apparatus  has  been  em- 
ployed as  far  as  possible,  and  of  such  size  units  as  can 
be  used  elsewhere  after  the   fair. 


Fig.    1.      1  nderground    Condnlt,    A.    V.    I*.    Exposition. 

In  this  plant  are  four  1,000  k.w.  G.  E.  air  blast 
transformers  connected  in  two  banks  3  phase-2  phase. 
[3,800  primary,  3  phase  side  and  2,300  volt  secondary, 
2  phase  side.  These  transformers  are  kept  cool  by" 
two  Buffalo  Forge  •  ompany's  blowers,  direct  con- 
nected to  two  G.  E.  4  h.  p.,  220  volt  2  phase  induction 
motors,  720  r.  p.  m. 

In  this  station  are  also  two  G.  E.  synchronous 
motor  generator  sets  for  furnishing  D.  C.  power  to  the 
street  railway  in  the  vicinity  of  the  Exposition;  these 
•nay  be  started  from  either  A.  C.  or  D.  C.  side. 
Each  of  these  sets  consists  of  1  me  rotary  field  1.400  h.  p., 
[3,800  volts  3  phase  synchronous  motor  514  r.  p.  m., 
one  1.000  k.w.,  D.  C.  class  ro,6oo  volt  generator  having 
commutating  poles,  exciter  being  mounted  on  same 
shaft.  These  sets  are  controlled  from  switchboards  of 
standard  design.  The  13.800  volt  switches  are  of  the 
oil  type,  electrically  operated,  remote  control,  with 
1  iverload  release. 


On  switchboards  are  also  mounted  two  Tirrell 
regulators  for  varying  the  power  factor  so  as  to  main- 
tain good  voltage  regulation  on  the  A.  C.  feeders.  All 
wiring  in  station  is  rubber  insulated  with  flame  proof 
covering.  Circuits  of  2,300  volts  and  over  are  con- 
trolled by  oil  switches  with  overload  release.  From 
this  station  all  feeders  leave  overhead  and  are  strung 
around  the  edge  of  the  grounds  on  a  pole  line,  from 
which  connections  are  made  at  eight  different  points 
to  circuits  in  underground  wooden  ducts,  as  shown  in 
Fig.  1.  These  ducts  are  buried  to  a  depth  of  about 
three  feci  and  carry  the  2,300  volt  circuits  to  the  trans- 
former vaults  installed  in  the  larger  buildings.  There 
are  four  single  phase  -',300  volt  feeders  for  twenty-four 
hour  service;  three  two  phase  2,300  volt  feeders  for 
decorative  lighting,  and  one  two  phase  2,300  volt  power 
feeder;  to  this  feeder  are  connected  all  services  for 
power  purposes  including  three  200  h.  p.  Westing- 
house  induction  motors  direct  connected  to  four  stage 


VIk.    2.     Electroliers. 

YVorthington  pumps  to  be  used  for  pumping  water 
from    Lake   Washington  for  fire  protection,  etc. 

On  feeders  for  the  twenty-four  hour  service  are 
the  usual  indicating  meters  as  well  as  Bristol  record- 
ing volt  meters,  and  in  each  circuit  is  an  induction 
regulator. 

The  current  supplied  to  feeders  for  decorative 
lighting  is  controlled  by  a  water  rheostat  which  brings 
the  lights  gradually  up  to  candle  power,  an  arrange- 
ment similar  to  that  used  at  the  Pan-American 
Exposition. 

The  transformer  vaults  are  located  next  to  the 
outside  walls  of  the  buildings  with  direct  outside 
access,  and  are  so  constructed  that  they  are  practically 
fireproof,  having  ample  ventilation  to  carry  off  all 
heat  from  the  transformers.  The  walls  and  ceilings 
of  the  vaults  are  built  of  two  thicknesses  of  two-inch 
plank  laid  in  opposite  directions,  with  an  interlining 
of  asbestos  board   laid   between   the   two  thicknesses 
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Fig.    3.      Looking    Across    Geyser    Basin    Toward    Manufacturers'  Building. 


of  plank.    The  inside  of  all  vaults  is  lined  with  galva- 
nized iron. 

In  these  vaults  are  installed  oil  insulated,  self 
cooled  transformers  for  stepping  down  the  current 
from  2,300  volts  to  117-234  volts  for  three  wire 
distribution. 


MINES 

AGRICULTURE* 

MANUFACTURES 

FOREIGN 

KING    COUNTY 
JCANADA 
I  MACHINERY 
I  MACH.    ANNEX 
3  MUSIC    PAVILION 
1  RESTAURANTS 
IJAPAN 


17    POWER  HOUSE 
!•■■    STATES 

19  MICHIGAN 

20  FORESTRY 
31    OREGON 

M  WASHINGTON 

23  NEW    YORK 

24  NATURAL 

AMPHITHEATRE 
23  CHICAGO 


26  CALIFORNIA  36 

27  MISSOURI  37 
2A  ARCTIC  BROTHERH"D  3ft 

29  CHEHALIS  JO 

30  SP6KANE  40 

31  HOSPITAL  41 
32 'PHILIPPINES  4^ 
3?   POWER    HOUSE  43 

34  FIRE  STATION  44 

35  GOV'T-  OPEN  AIR  45 


WOMEN 

SERVICE 

ADMINISTRATION 

AU0ITORIUM 

FINE   ARTS 

IDAHO 

LAKE  ENTRANCE 

U.SLIFE  SAVING 

MAIN    ENTRANCE 

R.R.  STATION 


i.kpmimI    Plan   of  the   Exposition. 

In  the  Government  Building  is  installed  a  ioo 
k.  w.  motor-generator  set  for  furnishing  230  volt 
direct  current  for  three  wire  distribution,  this  being 
necessary  for  the  Government  exhibits;  with  this 
exception,  all  current  on  the  grounds  is  alternating. 


Wiring  in  the  permanent  buildings  that  will  re- 
vert to  the  University  of  Washington  after  the  Fair, 
is  first  class  conduit  work.  In  all  other  buildings 
wiring  is  exposed,  using  flame  proof  wire. 

Incandescent  lamps  are  used  throughout,  except- 
ing a  few  other  types  which  may  be  used  for  exhibi- 
tion purposes.  For  decorative  lighting,  frosted  eight 
candle  power  lamps  will  be  used  entirely,  placed 
eighteen  inches  apart  on  outside  of  buildings  in  such 
a  way  that  indirect  illumination  will  be  effected,  bring- 
ing out  the  outlines  of  the  buildings  and  such  parts 
of  the  buildings  that  architectural  features  may 
suggest. 

For  the  art  gallery  100  watt  tungsten  lamps  with 
shovel  reflector-,  will  be  employed.  Around  the  grounds 
will  be  used  about  two  hundred  and  fifty  electroliers  as 
shown  in  Fig.  2.  This  design  was  specially  gotten 
up  for  the  Exposition.  The  globe  on  it  contains  thirty- 
nine  20  candle  power  frosted  lamps. 

The  Geyser  Basin,  Fig.  3.  is  one  of  the  features 
of  the  Exposition.  The  bottom  is  studded  with  in- 
candescent lamps  which  give  a  very  pretty  effect  at 
night. 

The  Cascades  is  a  series  of  six  waterfalls 
over  which  tumble  ten  thousand  gallons  of  water  per 
minute.  Behind  each  fall  is  a  line  of  light  which  gives 
a  beautiful  rainbow  effect  through  the  water.  The 
water  supplying  the  Cascades  is  circulated  by  two 
Krogh  pumps,  one  belted  to  a  50  h.  p..  and  the  other 
to  100  h.  p.  Allis-Chalmers  induction  motor.  These 
pumps  are  installed  in  the  Agricultural  Building. 


Cactus  sap  as  a  rubber  substitute  has  been  the  sub- 
ject of  successful  experiments  by  a  forest  officer  in 
India.  The  cactus  or  plant  from  which  the  sap  was 
taken  for  these  experiments  is  described  in  Watt's 
Dictionary  of  Economic  Products  of  India  as  a  "large, 
fleshy  shrub  common  on  rocky  sides  of  the  outer 
Himalayas  from  Koumourin.  and  at  an  altitude  of 
6,000  feet.  The  milky  sap  of  this  plant  contains  a 
large  amount  of  gutta-percha."  Should  the  sap  of  the 
American  cacti  prove  available  for  the  purpose  de- 
scribed, it  would  open  up  a  new  and  valuable  industry. 
The  U.  S.  Consul  General  at  Calcutta  will  be  glad  to 
connect  anyone  with  the  Indian  officer  in  question. 
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NOTES  ON  TRANSMISSION  PRACTICE  IN  THE 
NORTHWEST' 

!-.\     MANGUS   T.    CR  VWFORD. 

The  object  of  this  paper  is  to  assemble  in  a  form 
convenient  for  comparison  and  discussion  the  various 
systems  of  high  tension  transmission  in  the  North- 
west, and  to  discuss  the  relative  merits  and  defect-  of 
each  system.  As  each  section  of  the  country  has  its 
own  characteristic  set  of  climatic  and  industrial  con- 
ditions, transmission  practice  feature-  thai  are  eco 
nomical  and  good  practice  in  one  section  may  be 
more  or  less  unsuitable  in  another  section.  For  this 
reason  this  discussion  will  be  confined  to  practice  in 
the  Pacific  Northwest.    As  typical  examples,  a  number 


one  automatic,  remote  control,  oil  circuit  breaker,  and 
..lie  overload  time  limit  relay.  The  circuit  breakers 
are  electrically  operated  oil  switches  in  concrete  com- 
partments. At  Bluffs,  disconnecting  pole  switches  are 
used  for  paralleling  and  cross  connecting  the  lines, 
a-  shown  in  Fig.  .}.  \  second  line  of  solid  copper, 
known  as  the  interurban  line  runs  parallel  and  on 
the  opposite  side  of  the  railway,  feeding  into  sub- 
stations located  at  Massachusetts  street,  Seattle,  and 
at  Kent.  .Milton,  and  Tacoma.  The  size  of  the  wire 
is   1   B.  &  S.  solid  copper  from  Seattle  to  Georgetown, 
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of  systems  will  first  be  briefly  described,  and  discussed 
in  detail  later. 

Puget  Sound  Power  Company.  This  company 
operates  a  hydroelectric  station  at  Electron,  Washing- 
ton, on  the  Puyallup  River.  Two  55.00,.  volt,  three 
phase  lines  run  parallel  to  Bluffs,  where  they  separate; 
one  goes  to  Tacoma,  the  other  to  Seattle,  following 
the  Puget  Sound  electric  railway  right  of  way.  These 
lines  wire  built  in  1903  and  have  the  construction 
shown  in  Fig.  1.     The  wire  is  I  )<  ><  H  )  I',.  &  S.  [9-strand 
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4  B.  &  S.  from  Georgetown  to  Milton,  and  1  B.  &  S. 
from  Milton  to  Tacoma.  This  line  is  constructed  as 
shown  in  Fig.  2,  and  has  been  operated  at  55.000  volts 
for  the  last  Few  months.  It  was  originally  built  for 
this  voltage,  but  until  recently  has  been  operated  at 
50,000  volts.  Although  the  spacing  between  wires 
is  rather  small,  no  trouble  ha-  been  encountered,  as 
the  spans  are  not  over  one  hundred  feet. 

This  company  reports  practically  no  trouble  from 
electrical    failures   of   insulators   on   either   line,  as   all 
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semi-hard-drawn  copper,  except  from  Bluffs  to  Ta- 
coma. where  it  is  0  B.&  S.  solid  copper.  The  insulators 
are  standard  four-piece,  60,000  volt  porcelain  on  galva- 
nized malleable  cast  iron  pins  of  a  design  similar  to  a 
pipe  pin.  Part  of  this  line  was  equipped  with  wooden 
for  trial,  but  the  iron  pins  have  proved  more 
satisfactory.  The  length  of  the  Seattle  line  is  about 
fifty  miles,  that  of  the  Tacoma  line  about  thirty  miles. 
At  the  generating  and  substation  each  line  is  controlled 
by  a  switchboard  panel  equipped  with  three  ammeters. 

LPaper  read  before   Seattle   Section    of   the   American   Insti- 
tute of  Electrical  Engineers,  December  19,   190S 
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insulators  were  tested  before  they  were  accepted. 
The  only  trouble  has  been  from  softening  and  burn- 
ing of  wooden  pins.  These  pins  have  been  replaced 
by  wrought  iron  pipe  pins,  and  no  difficulty  has  arisen 

since. 

Seattle-Tacoma  Power  Company,  Snoqualmie 
Falls  System.  The  system  of  this  company  has  been 
in  operation  for  ten  years,  and  is  the  oldest  high  ten- 
si*  m  transmission  system  on  Puget  Sound.  Some  of  the 
apparatus  installed"  is  of  a  type  now  obsolete,  but  the 
plant  is  being  gradually  rebuilt,  and  much  of  it  is  new 
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and  modern.  The  main  generating  station  is  at  Sno- 
qualmie  Falls.  As  originally  built,  this  system  con- 
sisted of  a  double  pole  line  from  Snoqualmie  Falls  to 
Renton,  and  single  pole  lines  from  Renton  to  Tacoma 
and  from  Renton  to  Seattle.  Each  pole  line  carried 
two  three-phase,  three  wire,  30,000  volt  circuits  ar- 
ranged as  shown  in  Fig.  4,  with  a  space  of  thirty 
inches  between  the  wires.  The  wires  were  of  allumi- 
niim  with  a  cross  section  of  approximately  65,000  cir. 
mils.  The  insulators  were  triple  petticoat  imperial 
porcelain  of  the  Redlands  type.  After  a  few  years' 
operation,  this  system  was  rebuilt  with  larger  wires 
and  a  larger  space  between  them.  Various  difficulties 
were  encountered  with  the  thirty-inch  spacing — large 
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birds,  sticks,  bale  wire,  etc.,  became  entangled  in  the 
wires,  causing  short  circuits.  A  wire  once  burned 
off  was  apt  to  whip  around  and  short  circuit  the  others 
as   well. 

In  1003.  the  lines  were  reconstructed  with  only 
one  circuit  per  pole  line,  giving  a  nine-foot  by  six  and 
one-half  foot  flat  triangular  spacing  as  shown  in  Fig. 
5,  by  simply  removing  the  top  cross  arm  and  putting 
on  a  pole  top  pin.  A  new  pole  line  was  built  from 
Renton  to  Tacoma,  and  one   from    Renton   to  Seattle, 
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with  a  seven-foot  triangular  spacing  as  shown 
in  Fig.  6.  The  same  insulators  were  used,  as 
they  had  proved  satisfactory.  This  gave  two 
separate  pole  lines  from  Renton  to  both  Seattle  and 
Tacoma.  On  these  lines  a  seven-strand  aluminum 
cable  of  OO  P>.  &  S.  gauge  was  used,  and  from  Renton 
to  the  falls  each  line  was  of  seven-strand  aluminum 
OOOO  B.  &  S.  gauge.  The  reconstructed  system  has 
now  been  in  operation  about  five  years,  and  the  wide 
spacing  has  given  almost  entire  freedom  from  trouble 
due  to  short  circuits  between  the  wires.  As  shown  on 
the    sketch,    the    insulator    pins    are    of    locust    wood. 


About  a  year  ago  these  pins  began  to  give  trouble 
from  burning  and  softening.  They  were  replaced  on 
curves  and  important  points  by  malleable  cast 
iron    pins. 

In  1906,  this  company  built  a  single  pole  line  from 
Snoqualmie  Falls  to  Everett,  with  the  construction 
shown  in  Fig.  7.  The  line  was  of  No.  4  medium  hard 
drawn  copper,  and  the  insulator  of  shape  similar  to 
the  imperial  white  insulator  on  the  main  lines,  but 
made  of  brown  porcelain.  Malleable  iron  pins  were 
used  throughout,  being  fastened  to  a  channel  at  the  pole 
top  as  shown.  The  porcelain  was  not  of  so  goodaquality 
as  that  in  the  imperial  white  insulators,  and  occasional 
trouble  resulted  from  insulators  shooting  through  the 
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head  to  the  pin  when  a  ground  came  on  the  system. 
In  tCpS,  this  line  was  reconstructed  for  60,000  volts 
in  order  to  carry  the  increased  load,  and  as  the  first 
step  in  the  change  of  the  entire  system  to  60,000  volts. 
The  new  construction  is  shown  in  Fig.  8.  There  has 
been  no  trouble  of  any  nature,  though  the  line  has 
been    in    service   several    months. 

The  general  switching  arrangement  is  shown  in 
Fig.  9.  There  is  no  automatic  release  anywhere  on 
main    lines,  as   this   company   believes  such   apparatus 
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to  be  a  hindrance  rather  than  a  help.  This  will  be 
discussed  more  fully  later.  The  switches  used  at  the 
falls  are  non-automatic  oil  switches  in  compartments. 
Those  at  Renton.  Seattle,  and  Tacoma  are  tank- 
switches,  consisting  of  a  double  break  switch  im- 
mersed in  a  separate  tank  of  oil  for  each  leg  of  the  line. 
They  are  controlled  manually  by  an  arrangement  of 
levers.  This  company  has  never  had  any  trouble 
from  high  tension  oil  switches,  although  they  have 
been  used  to  open  some  severe  short  circuits.  On 
outside  lines,  a  disconnecting  pole  switch  is  used.  For 
branch    lines,    a   horn    fuse    is   also   used,    either   on   a 
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pole  or  on  a  bracket  fixture  on  the  outside  <>f  the  sta- 
tion wall.  Small  substations  are  equipped  with  an  air 
break  fuse  inside  the  station. 

Seattle  Municipal  Power  Plant.  At  present,  this 
system  consists  of  one  30,000  volt  transmission  line 
connecting  the  generating  station  on  Cedar  River  with 
the  substation  in  Seattle.  This  line  is  of  the  same 
construction  as  that  is  Fig.  6,  except  that  a  three- 
petticoat,  two  piece.  45.000  volt  insulator  is  used. 
The  pins  are  of  cucah  ptus  wood  boiled  in  oil ;  the  wire 
is  No.  -'  solid  copper  with  a  seven-fool  spacing.  This 
line  was  built  in  1004.  and  has  given  virtually  no 
trouble  from  electrical  failures  of  insulators  or  burn- 
in;;  of  pins.  It  is  controlled  by  air  break  disconnecting 
switches  on  the  high  tension  side,  an  automatic  re- 
lease being  on  the  2,000  \"lt  side  of  the  transformers 
at  the  generating  station.  A  new  line  now  nearing  com- 
pletion has  a  construction  shown  in  Fig.  10.  The  line 
wire  is  '  •<  •(  •<  >  B.  &  S.  seven  strand  copper,  and  the 
>perating  voltage  is  to  be  60,000  volts.  Spans  are 
from  400  to  450  feet  on  the  straight  way.  This  is  a 
radical  departure  from  the  present  lines  on  Puget 
Sound,  but  represents  the  most  recent  practice  in 
transmission.-    The    old    line    i--    to    be    changed    to 
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60.000  volts  and  the  two  lines  will  then  be  operated 
in  multiple,  with  automatic  oil  switches  on  each  line 
actuated  by  overload  and  reverse  current  relays. 

Several  months  ago  an  attempt  was  made  to 
operate  tiie  old  line  at  55,000  volts,  the  transformers 
being  changed  from  delta  to  star  connection.  No 
difficulty  was  experienced  in  dry  weather,  but  in  wet 
v  eather  so  much  trouble  ensued  that  it  was  necessary 
to  change  back  to  the  old  voltage.  The  high  voltage 
gave  trouble  by  heavy  leakage  currents  setting  fire 
to  the  wooden  pins.  Xo  trouble  was  experienced 
from  electrical  failure  of  the  insulators  during  this 
time;  there  should  have  been  no  trouble,  as  the  manu- 
facturer's test  on  this  type  of  insulator  is  100.000  volts. 

Whatcom  County  Railway  and  Light  Company. 
Nooksack  Falls  System.  This  company  has  a  hydro- 
electric   generating    station    at    Xooksack    Falls,    and 

lies  power  to  the  city  of  F.ellingham  over  a  single 
transmission  line.  This  line  is  built  for  60,000  volts, 
but  at  present  it  is  operated  at  22.000  volts  from 
delta  connected  transformers.  The  length  of  line  is 
forty  mile-.;  the  wire  is  O  p..  &  S.  seven-strand  alumi- 
num: the  spans  are  about  one  hundred  and  fifty  feet 
on    the    straight-away    portion,    while    'hose    at    river 


crossings  are  as  long  as  seven  hundred  and  fifty  feet. 
The  pole  top  construction  is  shown  in  Fig.  1,  except 
that  a  pipe  pin  is  used,  doing  away  with  the  pole  top 
fixture.  From  the  substation  in  Bellingham  a  branch 
line  extends  about  two  miles  to  Fairliaven,  where 
there  is  a  second  substation  supplying  light  and  power 
to  that  section  of  the  city.  This  branch  line  is  con- 
nected to  the  main  line  by  pole  disconnecting  switches. 
It  is  of  the  same  construction  as  the  main  line  with  the 
exception  oi  the  spacing  between  wires,  which  is  five 
feet,    instead    of    six    feet. 

The  only  high  tension  switch  used  on  this  system 
is  a  simple  knife  disconnecting  switch.  All  switch- 
ing under  load  is  done  on  the  2,000  volt  side  of  the 
station  transformers.  Line  short  circuits  open  the 
automatic  circuit  breakers  on  the  2,000  volt  side  at 
the  generating  station,  so  that  to  obtain  uninterrupted 
service  it  would  be  necessary  to  keep  the  steam  gen- 
erating station  in  Bellingham  on  the  system  at  all 
time--  This  station  is  used  only  in  emergency  at 
present,  as  very  little  line  trouble  is  experienced. 

Having  given  some  of  the  characteristic  features 
of  representative  systems  in  this  locality,  a  compara- 
tive discussion  may  now  be  of  value.  In  this  I  shall 
draw  freely  on  the  experiences  of  the  different  com- 
panies,  the   opinions   of   their   engineers,    and    also   on 


fewV^^A^**^ 


/»7<r  /o 
Fix.?  75/*  CcW57-/f(Sc r/or/ 


the  opinions  of  representative  engineers  of  the  present 
day  as  set  forth  in  recent  papers  before  the  American 
Institute  of  Electrical   Engineers. 

<  )ne  of  the  things  for  which  \\  estern  practice 
is  criticized  is  the  tendency  to  build  lines  that  are 
cheap.  Mr.  F.  (i.  Baum  ha--  said  in  a  paper  before  the 
Institute : 

It  may  not  be  as  difficult  to  determine  the  proper  power 
station  and  line  to  build  when  unlimited  capital  and  ideal 
power  conditions  exist  as  when  there  is  restricted  capital, 
limited  revenue,  and  low-priced  power  at  the  consumer's  end. 

Mr.  Baum's  idea  is  the  answer  to  such  criticism. 
In  the  Northwest  especially,  the  lines  "are  very  long, 
passing  through  rough  country;  the  cost  of  the  trans- 
mission system  is  a  big  item  in  the  total  cost:  the 
power  business  is  usually  more  or  less  scattered;  and 
revenue  comparatively  small.  Economy  must  there- 
fore be  given  consideration  by  the  engineer  or  his 
designs  will  not  be  feasible,  and  his  enterprise  will 
not  receive  financial  support.  It  requires  much  more 
thought  and  engineering  ability  to  design  a  satis- 
factory line  with  limited  expenditure  than  it  does 
where  the  line  forms  a  small  part  of  the  total  invest- 
ment and  its  first  cost  is  comparatively  unimportant. 
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h\  consideration  of  these   facts,  the  item  of  first   cost  The    construction    details    of    the    pole    top    vary 

will    be   given    attention    in    the    following   discussion,  considerably    in    the    different    systems.      In   some    in- 

Line  Wire.    Opinion  seems  divided  between  alum-  stallations  in   Utah  and   .Montana  the  pole  top  pin    is 

inum    and    copper    for    use    in    transmission    and    high  driven  into  a  hole  bored  into  the  top  of  the  pole.     In 

voltages,  but  in  general  it   may  be  said  that   both  are  the    wet    climate   of   the    Northwest    this   construction 

satisfactory.   As  examples  for  comparison,  take  (  )(  K  )(  )  would  be  apt  to  cause  rotting  of  the  core  of  the  pole 

stranded  aluminum  and  OO  hard  drawn  solid  copper,  at    the    top,    so    that    the    pole    top    is    always    pointed 

The   stresses  at   elastic   limit    are   taken   at    15,000  and  to   shed   the    water   and   the   pin    fastened    to   the   side 

20.000  pounds  per  square  inch   for  copper  and  alum-  of  the  pole.     The  experience  on   every  system   using 

jm|m  wood  pins  has  been  that  after  a  number  of  years  the 

0000           OO  pins   are  apt   to  soften  or  burn.     The  leakage  of  cur- 
aluminum,    copper,  rents  over   the   insulator  to  the  pin   forms  nitric  acid 

Resistance,  ohms  per  1000  fl 0.079          0.0787  fr,)ln    t,u.   n;trogerl    [n    the   air   and   the   hydrogen   and 

Elastic  limit,  pounds  tension   .                            - 2090  oxygcI1    irj    the    moisture,   and    the   acid    eats    into    tin- 
Weight,  pounds  per  1000  ft..                              195  .      h                  hecmes    quite    pulpy.      Wooden 

Relative  cost   90               100  .      '            '      *J    .               ,. 

,,    .          .                                     ,,  -.,            n  ......  pins  are  usuallv  caretullv  dried  and  boiled  in  paraffin 

Diameter  over  all,  111  inches 0.53             0.3648  '                                 -                     -                           .,,,.'. 

or  linseed  on,  but  even  then  they  will  begin  to  soften 

There   are   many    practical    drawbacks    1,.   the   use  and  burn   in   from  five  to  ten  years,  depending  on  the 

of  aluminum;   it    is   difficult    to    make   good    joints,   as  line  voltage       The  Seattle  municipal  plant  had  a  great 

the  metal   will  not  take  snider;   it   is  a   highly   electro-  deal  of  trouble  a   few   months  ago   from   charring  and 

positive   metal,  and   when   exposed   to   the   air   in    con-      burning  of   w leu   pins  at    the  point  of  contact  with 

tact  with  other  metals  an  electrolytic  action  1-.  sel  the  insulators,  during  the  time  that  they  were  run- 
up in  which  the  moisture  of  the  air  and  chemical  ini-  ning  55,000  volts  on  their  45,000  volt  line.  In  this 
purities  forms  the  electrolyte.  These  difficulties  may  case  the  leakage  currents  were  so  heavy  that  a 
lie  overcome  by  carefully  made  and  protected  joints,  high  temperature  was  produced  at  the  threads  of 
Uuminum  has  a  very  high  coefficient  oi  expansion  the  pin,  due  to  the  ohmic  resistance  to  the  passage  of 
with  change  of  temperature,  which  is  apl  to  be  trouble  the  current  at  ibis  point.  At  the  lower  part  of  the 
some  in  climates  having  extremes  of  temperature,  pin  and  on  the  cross  arm  there  was  not  so  much  burn- 
Its  large  diameter  makes  a  largei  surface  lor  codec-  ing,  due  probably  to  the  accumulation  of  dirt  and 
tion  of  sleet  ami  ice  and  a  larger  resisting  surface  organic  matter,  and  to  the  fact  that  the  large  wet 
for  high  winds.  In  the  Pugei  Sound  country  extreme  surface  offered  a  lower  resistance, 
temperatures,  sleet,  and  ver)  high  winds  are  nevci  [,-,,„  pins  give  entire  freedom  from  such  troubles. 
encountered,  so  that  aluminum  is  well  adapted  to  and  also  provide  the  strength  necessary  for  long  spans 
local  conditions.  The  systems  using  it  have  never  ;ill,]  heavy  wires.  There  are  several  types  of  iron 
had  any  difficulty  which  could  be  charged  against  pms  n0w  in  use.  The  simplest  is  what  is  known  as 
the  metal.  As  seen  from  the  above  figures,  it  is  some-  the  pipe  pin,  consisting  usually  .if  a  short  length  of 
what  stronger,  weighs  about  half  as  much,  and  costs  two-inch  ,.x|ra  heavy  wrought  iron  pipe  swaged  down 
ten  per  cent  less  for  copper  wires  of  the  same  con-  at  om.  encj  anc]  cemented  in  the  insulator.  Another 
ductivity.  'fen  per  cent  in  the  bin-  win-  is  .,  lair  size  type  consists  of  a  cast  iron  cone  with  a  steel  bolt 
item  in  the  line  cost,  and  additional  saving  can  be  „p  through  the  center  and  screwing  into  a  nipple 
effected  in  freight  and  teaming  in  the  delivery  and  which  is  cemented  in  the  insulator.  This  type  is  used 
stringing  up  in  a  rough  country.  ,,,  the  new  city  line.  A  third  type  consists  of  one 
Poles  and  construction  features.  The  question  oi  solid  malleable  iron  casting  with  tapering"  cross  ribs 
poles  versus  towers  is  not  considered  in  this  part  of  above  the  cross  arm  and  a  round  pipe  shank  or  a 
the  country,  where  excellent  poles  are  obtainable  on  bolt  extending  through  the  cross  arm.  This  is  held 
the  ground  and  steel  is  expensive,  although  it  may  down  by  a  through  bolt  or  a  bolt  underneath  the 
come  in  for  consideration  in  later  years.  When  the  cross  arm,  and  may  be  threaded  and  screwed  into  the 
first  lines  were  built  in  the  North  west,  about  ten  years  insulator.  The  Northern  Colorado  .Power  Companv 
ago,  the  use  of  thirty-five-foot  poles  with  seven-inch  has  a  pin  of  this  type  held  down  by  a  U-bolt  extending 
or  eight-inch  tops  was  considered  good  practice,  as  around  the  outside  of  the  arm.  These  are  the  three 
the  spans  were  from  one  hundred  and  ten  to  one  general  types  of  iron  pins  now  in  use  in  the  North 
hundred  and  twenty-five  feet,  and  the  wires  light.  west.  The  pipe  pin  costs  from  fifty-five  to  sixty  cents. 
Much  heavier  wires  and  insulators  are  now  used  and  the  bolted  cone  pin  about  fifty  cents,  and  the  malle- 
the  spans  are  longer,  so  that  the  tendency  is  to  in-  able  cast  iron  pin  from  twenty  to  forty  cents,  depend- 
crease  the  size  of  the  poles.  The  new  line  now  under  ing  on  the  design.  The  pipe  pin  has  the  great  ad- 
construction  by  the  municipal  light  and  power  plant  vantage  of  simplicity  and  absence  of  bolted  parts, 
in  Seattle  is  using  fifty-five-foot  poles  with  eleven-  and  requires  no  pole  top  fixture;  but,  on  the  otln 
inch  tops,  on  spans  of  four  hundred  and  forty  feet.  hand,  ,it  requires  at  least  a  two  and  one-half  inch 
On  the  Nooksack  Falls  line,  forty-five-foot  poles  with  hole  in  the  cross  arm.  which  necessitates  a  largei 
nine-inch  tops,  on  spans  of  one  hundred  and  fifty  or  arm.  As  the  insulator  must  be  cemented  on  the  pin. 
two  hundred  feet  are  used,  which  is  about  the  same  it  is  necessary  to  change  the  pin  as  well  whenever 
as  on  the  1904  lines  of  the  Seattle-Tacoma  Power  an  insulator  is  broken.  With  the  bolted  cone  pin 
Company  and  the  city  plant,  ft  is  thus  apparent  that  only  a  five-eighths  inch  hole  in  the  cross  arm  is  neces- 
the  trend  is  toward  longer  spans,  with  fewer  and  more  sarv.  and  as  only  the  small  nipple  is  cemented  111  the 
substantial    supports.  insulator  it    is  not   necessary  to  change  the  pin    when 
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renewing  an  insulator.  Some  ;orl  of  casting  or  fix- 
ture  is  necessary  at  the  pole  top  in  order  to  use  this 
type  of  pin.  and  the  cost  of  this  brings  the  cost  up 
as  high  as  the  pipe  pin.  The  malleable  cast  iron  pin 
is  simply  of  one  piece,  and  with  a  threaded  head  it 
need  not  be  changed  in  renewing  insulators.  If 
properly  designed,  it  is  as  strong  as  the  other  types 
and  is  very  much  cheaper.  By  a  little  change  in  design 
it  may  be  bolted  directly  to  the  pole  top.  In  general, 
the  practice  is  to  design  the  pin  so  that  it  will  bend 
over  before  the  elastic  limit  of  the  wire  is  reached, 
so  that,  in  case  <■''  an  unbalanced  strain  in  the  line, 
the  pin  will  bend  and  prevent  elongation  of  the  wire. 
The  extreme  rigidness  <>f  the  bolted  cone  pin  may,  in 
such  a  case,  prove  to  he  a  disadvantage. 

Cross  arms  are  invariably  of  straight,    well    sea 
soned    fir,   and    should   he   painted   or  given   a   coat   of 
preservative.      Their    cross    section    varies    from    four 
by   six    inches    in   short    spans   to   six    1>\    eight    inches 
with  long  --pans  and  heavy  wires. 

The  insulators  used  are  usually  of  a  standard 
type  and  made  of  porcelain.  The  city  line  has  a  few 
glass  insulators,  but  while  these  are  electrically  satis- 
factory they  are  verv  easily  broken  and  are  rarely 
used.  Experience  proves  that  it  is  advisable  to  test 
all  high  voltage  insulators  before  accepting  them, 
especially  for  line  work  for  over  30,000  volts.  The 
COSl  of  this  test  should  not  exceed  five  cents  per 
insulator.  The  tesl  voltage  should  he  made  at  leasl 
double  the  line  voltage  The  insulators  are  set  head 
down  in  a  trough  of  water  deep  enough  to  cover  the 
wire  groove,  and  sufficient  water  poured  in  the  pin 
hole  to  cover  the  threads.  A  metal  rod  is  then  put 
into  the  pin  holes  and  the  test  voltage  applied  between 
this  rod  and  the  water  in  the  trough.  Where  the 
insulator  is  made  of  several  shells  cemented  together, 
each  shell  should  he  tested  separately  For  its  share 
of  the  voltage.  Tt  is  of  extreme  importance  that  the 
porcelain  in  high  tension  insulators  be  of  good  quality 
and  free  from  cracks  or  pits.  On  the  Snoqualmie 
system,  two  different  insulators  of  almost  exactly  the 
same  shape  are  used- -white  imperial  porcelain  on 
the  main  lines  and  chocolate  colored  porcelain  insu- 
lators on  the  Everett  line.  The  porcelain  in  the  lat- 
ter was  not  quite  so  good  as  used  in  the  white  insu- 
lators, and  they  would  not  hold  up  under  so  high  a 
voltage,  even  though  they  were  of  the  same  design. 
The  fracture  of  high  grade  porcelain  shows  a  vitreous 
and  almost  polished  surface.  The  glaze  possesses 
no  insulating  value,  but  is  simplv  to  prevent  the 
adherence  of  dust  and  dirt,  and  hence  it  should  cover 
the  entire  outer  surface.  High  tension  porcelain  should 
lie  thoroughly  vitrified  and  non-absorbent.  A  test  for 
porosity  is  obtained  by  soaking-  the  porcelain  in  ink: 
if  non-absorbent,  the  ink  should  be  easily  washed 
off  with  water. 

Spans.  The  subject  of  spans  in  transmission  lines 
has  been  given  considerable  attention  by  engineers  in 
the  last  few  years.  During  the  early  days  of  high 
voltage  work  short  spans  were  thought  necessary  in 
order  to  insure  against  breakage  of  wires,  and  as  the 
wires  were  usually  small  and  the  spacing  between 
them  n..t  over  a  few  feet,  long  spans  would  have 
given  trouble.  Tt  has  been  found,  however,  that  wires 
never    break    of    their    own    accord    if   properly    strung 


and  if  all  kinks  are  replaced  by  splices,  and  that  if 
a  spacing  of  six  or  seven  feel  is  used  there  is  no  dan- 
ger of  the.  wires  swinging  together.  Large  wire 
having  great  tensile  strength  is  now  used  and  long 
spans  are  operated  with  safety.  The  weak  point  in  a 
transmission  line  is  its  point  of  support,  and  anything 
which  reduces  the  number  of  supports  decreases  the 
number  of  weak  points  and  also  the  loss  from  leakage. 
The  great  advantage  lies  in  the  reduced  cost.  This 
reduction  in  cost,  however,  will  not  hold  if  the  length 
of  span  is  made  too  great,  as  it  then  becomes  neces- 
sary to  build  expensive  towers  and  heavy  construction 
in  order  to  take  the  strain  safely.  In  order  to  deter- 
mine the  most  economical  length  of  span,  the  pro- 
cedure outlined  bv  1).  K.  Scholes  is  the  simplest  and 
ma)  be  applied  to  wood  poles  as  well  as  to  steel 
lowers.  A  curve  is  plotted  with  cost  per  mile  and 
length  of  spans  as  co-ordinates.  \.s  an  example,  let 
us  assume  a  55,000  volt  line.  With  spans  of  one  hun- 
dred to  erne  hundred  and  fifty  feet,  a  five-foot  spacing 
between  the  wires  is  good  practice.     A  light,  malleable 
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casl  iron  pin,  four  by  six  inch  cross  amis,  and  forty- 
foot  poles  with  eight-inch  tops  would  be  used.  The 
labor  of  setting  and  framing  the  pole  will  vary  con- 
siderably with  the  locality,  but  may  be  estimated  at 
$6.00.     We  then  have  the  cost  per  pole: 

3  insulators  and  pins  ©   $1.80 $5    10 

1  cross-arm,  braces,  and  bolts 0  "."> 

1   40-ft.  pole   ff/    0.10 i   00 

Labor    6  on 
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With  thirty-five  poles  per  mile  '  (one  hundred 
and  fifty  foot  spans)  this  comes  to  $565.25  per  mile, 
and  with  forty-five  poles  (one  hundred  and  eighteen 
foot  spans),  $726.75  per  mile.  For  spans  of  two  hun- 
dred and  fifty  to  five  hundred  feet  a  heavier  con- 
struction is  needed,  with  a  spacing  of  at  least  seven 
feet  between  wires,  similar  to  the  new  line  of  the 
municipal  plant  in  Seattle.  At  least  fifty-foot  poles 
with  ten-inch  tops  are  needed,  with  five  by  seven  inch 
cross  arms.  A  substantial  design  of  pin  is  needed,  well 
fastened  to  the  cross  arms.  Taking  a  design  similar 
to  that  on  the  city  line: 


APnl24,  1909]  JOURNAL  OF   ELECTRICITY,   POWER   AND   GAS.  323 

:?  insulators  and  pins  @  $2.2(1 $s  60  the  falls  can  then  usually  see  from  the  line  ammeters 

1  cross-arm,  with  braces  and   bolts   1   20  whicj,  [jne  the  short  circuit  js  on,  and  opens  that  line 

Pole-top  fixture   0  20  with    (]le   Qj]   sw;tch.      if   for   any   reason   jt   js   not   ap- 

1  50-ft.  pole  @  $0.13 6  50  parent  whjch  [{ne  jg  m  troub]e    the  voltage  is  lowered 

and  the  short  circuit  is  "pulled'  until  it  is  burned  off, 

».,]  ftn  but  both   lines  are  never  cut  out.     Automatic  circuit 

breakers  are  used  between  the  steam  generating  sta- 

With    twenty    pole-    per    mile    (two    hundred    and  tion    in   Seattle   and   the  transmission   system   so  that 

sixty    foot    spans)    the    cost    will    be   $420.00    per    mile.  the    steam    plant    wji]    not    feed    back    into    the    short 

and    with   fifteen   poles    (three  hundred   and    fifty    fool  circuited  high  tension  line.  This  non-automatic  method 

spans),  $315.00  per   mile.     This  construction    if  care-  ,,,   operation   ha-   given   excellent   results  on  this  sys- 

fully  designed  can  be  used  up  to  five  hundred  or  -ix  tcm_  as  nins1  of  the  line  phort  circuits  can  be  burned 

hundred    feet.      Although    -ingle    poles    are    used    for  off   wjtnjn  one  or  two   minutes  at  the  most,  and  the 

spans  up  to  nine  hundred  feet  in  California,  the  opinion  oniy  effect  at  the  substations  is  a  bad  dip  in  the  volt- 

here  seems  to  be  that  with  -pans  over  -even  hundred  age      This  js  nulch  better  t]lan  shutting  down  for  the 

feet  an  A-frame  should  be  used  with  double  construe-  five  or  ten   minutes  necessary  to  switch  out  the  bad 

tion.     The  cost  of  this  may  be  estimated  at  :  line,  as  all  synchronous  apparatus  is  then  thrown  out 

6  insulators  and  pins  @  $2.20 $13  20  and    must    be    started    up    and    synchronized    all    over 

2  cross-arms,  braces  and  bolts,  etc 3  00  again.      bong    lines    with    comparatively    small    wires 

2  60-ft.  poles   ir.no  are   more  easiiy  handled   in  this  way.     With  a  short 

T-'abor   ]1  no  line,   high    voltage,    and    very    heavy    copper    a    surge 

may  occur  with  a  bad  short  circuit  which  will  have  a 
$42  20 

destructive   effect  on   the   windings  of  the  generators 

With    -ix    pole-   to   the    mile    ("eight    hundred    and  unless    their    impedance    i-     high.      This     country     is 

sixt)    foot   spans)  tin-  cost  will  be  $253.20.     If  the  line  rapidly    developing,    and    within    a    few    years    much 

has  man}-  bad  curves  this  figure  will  be  considerably  heavier  capacity  lines  and  higher  voltages  will  be  em 

increased.     With  -pans  over  one  thousand  feet,  a  four  ployed,  and   a   more   complex  system   with  a  number 

pole  tower  is  recommended.    This  will  cost :  of   stations   tied    together   will    result.     More  or   less 

12  insulators  and  pins $26  m  automatic  apparatus  will  then  become  necessary.    The 

Timbers  and  framing n  00  plans  of  the  new  Seattle  municipal  system  shows  the 

1  60-ft.  poles   :'.o  00  best    practice    for    automatic    line    protection.       The} 

Labor    25  on  expect    to   use  both   overload   and   reverse   current    re 

lays    in    connection    with    automatic    circuit    breakers. 

*'■'"  '"  Unless   they   are   well   made,  and  judgment  and   care 

With  twelve  hundred  foot  -pan-  the  cost   will  run  used  in  their  installation  and  use,  the  relays  may  not 

up  to  $400.00  per  mile,  which   i-   past   the  economical  give    satisfaction.      The    primary   object   of   the    relay 

point,  as  seen  on  the  curve  in  Figf.   11.     These  figures  is   to   control    the   automatic    release    of    the    circuit 

are  only  approximate,  and  are   given   chiefly    to  illus-  breakers.     The  ordinary  overload  relay  may  be  set  for 

Irate  the  principle  involved.     The  influence  of  curves,  a  certain  time  limit,  and  if  the  overload  continues  for 

character  of  country,  etc..  may  make  long  -pan-  impos-  that  time  the  relay  will  trip  the  breaker.     If  a  heavy 

sible  in   some  parts  of  the  line,   which    will   make  the  short  circuit  comes  on  the  line  when  there  are  only 

most    economical    span    shorter.     <  >n    the   other   hand,  a  few  generators  in  service,  the  voltage  may  be  pulled 

a   mountainous  country  affords   excellent    opportunity  down    too   low   to   operate   the   relay,   and   the   design 

for    spans    from    hill-top    to   hill-top.    making    a    large  must  be  such  as  to  insure  operation  at  very  low  volt 

saving  in  clearing  trees  on  the  right  of  way.  etc.  Each  ages  and  power  factors.     Reverse  current  relays  are 

particular   line    must    be    worked    out    with    reference  used  at  the  substation  end  of  the  lin^  to  prevent  feed 

to  the  local  conditions.  ing   power   back    into    the    defective    line    where    two 

Switching    and    operation.       Some     diversity     of  lines  are  operated  in  multiple.    Relays  should  open  the 

opinion    exists    as    to   the    best    scheme    of    -witching,  short  circuited  line  at  each  end  quickly  enough  to  pre- 

The  Electron  svstem  with  two  0000  copper  lines  and  vent  synchronous  apparatus  on  the  system  from  fall- 

55.000  volts   uses   automatic   circuit    breaker-   at    each  ing  out  of  step :  but  at  the  same  time  they  should  not 

end  of  its  transmission  lines,  and  normally  these  line-  operate  at  slight  surges  caused  by  an  operator  making 

are    not    connected    in    multiple    on    the    hiffh    ten-ion  a     -light    miss    in     synchronizing.       During  the    syn 

side.     A  short  circuit  on  the  -ystem   which  lasts  only  chronizing  of  generators  at  Electron,  it  is  the  practice 

a  few  seconds  will  not  open  the  breaker-,  a-  the  latter  to  cut  out  the  relay  on   the  generator  circuit  breaker 

are  protected  by  relays  ;  but  a  short  circuit  which  hold-  so  that  a  bad  throw  will  trip  out  the  incoming  machine 

on  will  open  the  line  at  Electron  and  abo  at  the  sub-  instantly    without    disturbing   the    system.      The    gen 

station    in    order    to    prevent    feeding    back    into    the  eral   conclusion   to  he  drawn    from   switching  prac* 

short   circuited    lines.     The    Snoqualmie    svstem    with  in   the   Northwest   is  that  non-automatic  operation    is 

0000  aluminum  lines  at  30.000  volts  has  no  automatic  satisfactory,    and    will    give    good   results   on    systems 

release  on   its  high   tension   lines,  except   where   -mall  where  the  line   conductors  are  not   too  large  and  the 

substations  or  branch  lines  tap  the  main   system,  and  voltage  not  over  50,000  volts.     In  very  large  and  com- 

011    the    -witches    used    for    connecting     the     line-     in  plex    systems    handling    large    amounts    of    power    at 

multiple.    A  short  circuit  coming  on  either  line  usually  short  distances,  automatic  protection  become-  neces- 

rclcases    the    multipling    switches.      The    operator    at  sary. 
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SWITCHBOARDS  FOR  ROTARY  CONVERTERS' 

■ F.  JACK. 

A  rotary  converter,  in  construction,  is  quite  simi- 
lar to  a  direct  current  generator,  with  the  addition  of 
collector  rings,  connei  ted  to  the  armature  windings  .it 
points  having  the  desired  phase  relation.  The  chief 
applications  of  a  rotary  converter  (or  more  familiarly 

ary)  is  to  convert  either  alternating  in  direct  cur- 
rent, or  direct  into  alternating  current,  the  first  appli- 

>n  being  the  mosl  common.  When  converting  A. 
C.  to  I ».  C,  a  rotary  is  said  to  be  operating  direct; 
when  converting  from  D.  C.  to  V  C,  it  is  said  to  be 
operating  "inverted."  The  modification  in  switch- 
boards for  either  case  will  be  discussed  later.  The 
frequency  of  a  rotary  is  determined  by  the  design,  as 
is  also  the  D.  C.  voltage.     The  voltages  on  the   D,  C. 
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I ■ '».    I.      *   Three-Panel   Board  <>t   Standard  Type   for  the  Control 
of   .1    ::-i'1i:in,-    Rotarj    Converter. 

and  A.  ( '.  sides  differ  by  a  fixed  ratio.     For  circuits  ol 

a  true  sine  wave  form,  this  is  practically  the  ratio  of 
the  maximum  value  to  the  square  foot  of  mean  square 
value  of  the  A.  C.  wave  form.  For  polyphase  ma- 
chines, there  is  a  difference  due  to  the  phases.  Rotaries 
may  he  either  shunt  or  compound  wound,  the  latter 
being  the  most  common. 

from  a  switchboard  point  of  view,  a  rotary  con- 
verter is  considered  as  two  separate  machines,  namely. 
a  direct  current  generator  and  a  synchronous  motor. 
It  is  customary  to  provide  separate  panels  for  each 
side  of  the  machine.  Panels  for  controlling  units  of 
w.  or  smaller,  may  be  combined  into  one  panel, 

panels  for  larger  units,  where  the  A.  C.  side  is 
controlled  by  electrically  or  mechanically  operated 
!  switches.  The  most  general  and  satis- 
. irate  panels.  These 
are  usually  built   up  so  a  i      plete   l>oard. 

with  the  A.  C.  panels  ,  ,n  one  end  and  the  D.  C.  on  the 
other.     This  arrangement   keeps  the  A.  C.  and   D.  C. 

V, ''•;;'  .'.;'  !  '  lion  .,r  American  Institute  of 


circuits  separate  and  avoids  crossing  of  leads  or 
bus  bars. 

Fig.  i  shows  a  standard  type  of  rotary  converter 
switchboard,  such  as  would  control  a  500  k.  w.,  3 
phase.  550  volt,  D.  ('.  machine.  Fig.  _>  is  the  diagram 
of  connections  applying  to  this  board.  The  A.  C.  panel 
contains  an  ammeter  with  its  switches,  a  power  factor 
meter,  starting  motor  switch,  synchronizing  rheostat 
switch,  main  switch  and  synchronizing  lamp,  plug  and 
receptacle.  An  V  C.  voltmeter  is  seldom  furnished, 
as  the  A.  ('.  voltage  can  he  quickly  calculated  from  the 
I).  ('.  as  shown  on  the  1  >.  1".  voltmeter. 

Referring  to  the  diagram,  it  will  he  seen  that  the 
alternating    current    passes    through    a    hank    of   delta 
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Diagram    ol    Connections    of    Switchboard     Shown     by 
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connected,  lowering  transformers,  connection  being 
made  to  the  machine  by  the  three  pole,  S.  T.  main 
switch  on  panel.  It  is  good  practice  to  connect  trans- 
formers, when  serving  rotaries,  in  delta,  both  on  high 
and  low  tension  sides,  as  such  an  arrangement  facili- 
tates the  cutting  out  of  one  transformer  in  case  of 
trouble  or  repairs.  Sometimes  switches  are  provided 
on  both  sides,  being  connected  inside  the  delta,  so  as 
to  facilitate  the  speedy  isolation  of  any  transformer. 
Where  it  is  desirable  to  operate  rotaries  in  parallel, 
they  should  be  bussed  on  the  D.  C.  side  only.  Each 
machine  should  have  its  own  bank  of  transformers, 
and  although  several  banks  ,,f  transformers  may  be 
bussed  on  the  high  tension  side,  a  similar  arrangement 
on  the  low  tension  side  should  he  avoided.  It  is  im- 
possible to  operate  rotaries  0,1  parallel  satisfactorily 
and  equalize  the  load  when  bussed  on  both  V  <  '.  and 
D.  C  .  sides.  There  have  been  cases  where  it  was 
thought  desirable  to  bus  the  low  tension  side  of  all 
transformers  and  operate  the  rotary  in  parallel  with 
both  A.  C.  and  D.  C.  bus  bars,  but,  in  order  to  obtain 
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satisfactory  results,  it  was  necessary  to  insert  specially 
designed  choke  coils  in  series  with  each  A.  C.  machine 
lead.  The  purpose  of  those  choke  coils  being  to  retard 
the  flow  of  correction  currents,  which  would  otherwise 
exchange  between  unequal  machines.  The  insertion 
of  these  choke  coils  lowers  the  efficiency  of  the  con- 
verter group,  as  well  as  affecting  the  power  factor  and 
compounding. 

It  is  customary  to  connect  each  rotary  to  its  bank 
of  transformers,  with  a  main  switch  for  interrupting 
the  circuit.  Sometimes  this  switch  is  located  in  the 
high  tension  leads  to  the  transformers,  the  low  tension 
leads  being  connected  solid  to  the  machine.  This  is 
desirable,  if  the  units  are  of  large  capacity.  In  order 
tc  save  cable  the  banks  of  transformers  are  placed  as 
close  as  possible  to  their  respective  machines.  With 
such  an  arrangement,  considerable  cable  can  be  saved, 
especially  if  the  machines  are  six  phase  and  of  large 
capacity.  It  is  recommended  thai  a  small  slab,  holding 
two  single  pole  switches  and  mounted  close  to  trans 
former  be  provided  for  the  low  tension  side,  s,,  thai  any 
transformer  may  be  isolated,  or  the  entire  low  tension 
circuit  opened.  This  is  necessary  if  the  machine  is 
started  from  the  I).  ('.  end  and  it  is  desirable  to  reduce 
the  starling  current  to  a  minimum,  otherwise  excessive 
current  may  How,  due  to  the  magnetizing  current 
required  by  the  transformer  secondaries. 

Automatic  protection  in  the  low  tension  A.  ('. 
circuit  is  very  seldom  required,  and  rarely  provided. 
The  circuit  breaker  on  the  I).  C.  side  affords  ample 
protection  for  the  machine,  and  fuses  or  a  circuit 
breaker  in  the  high  tension  leads  give  the  desired 
protection  to  the  transformers.  If  sufficient  care  is 
exercised  in  running  the  low  tension  A.  C.  leads,  there 
i-  no  necessity  for  placing  automatic  cutouts  or  fuses 
in  the  circuit.  Where  a  system,  as  shown  by  fig.  3, 
is  used,  an  automatic  feature  should  lie  added  to  the 
oil  circuit  breaker. 

The  only  indicating  instruments  required  on  the 
A.  C.  panel,  are  an  ammeter  and  a  power  factor  meter. 
One  ammeter  is  sufficient  for  polyphase  machines,  as 
the  phases  arc  normally  balanced.  Suitable  ammeter 
switches  should  be  provided,  so  that  readings  of  each 
phase  can  be  obtained.  These  switches  should  be  so 
designed  as  to  not  open  the  series  transformer  circuits 
when  operated.  A  power  factor  meter  is  preferable 
to  an  indicating  wattmeter,  as  it  enables  the  attendant 
to  properly  adjust  the  field  strength  with  regard  to 
power  factor  and  avoid  calculations,  which  obtain 
when  a  wattmeter  is  used. 

The  armature  of  a  rotary  converter  is  usually 
brought  to  synchronous  speed  before  paralleling,  that 
is,  if  the  method  of  starting  selected  requires  synchro- 
nizing. This  is  usually  done  by  means  of  an  induction 
motor,  the  motor  being  direct  connected  to  the  arma- 
ture shaft,  and  in  systems  similar  to  Fig.  2,  is  con- 
trolled by  a  single  throw  switch  on  the  A.  C.  panel. 
In  earlier  designs,  a  double  throw  switch  was  pro- 
vided for  this  purpose,  connecting  the  motor  to  the 
starting  and  running  voltages  required.  This  method 
has  been  greatly  simplified  by  designing  the  motor 
windings  so  it  could  be  thrown  on  full  voltage  when 
starting.  Sometimes  D.  C.  starting  motors  are  used, 
also  single  phase  series  motors,  the  latter  being  re- 
quired with  four  pole  rotaries. 


In  addition  to  the  -tailing  motor,  a  resistance  load 
should  be  supplied,  to  act  as  a  brake  and  slow  down 
the  acceleration  of  the  rotary's  armature,  so  that  it 
may  be  more  readily  synchronized.  This  resistance, 
usually  of  inductive  type,  is  called  a  synchronizing 
resistance  and  is  controlled  by  a  two  pole,  S.  T.  switch 
on  the  A.  C.  panel.  Some  engineers  insist  on  a  field 
switch  being  added  to  the  board,  so  that  in  case  the 
machine  is  built  up  with  the  wrong  polarity,  this  field 
switch  can  be  opened  and  closed  quickly,  allowing  the 
armature  to  "slip  a  pole"  and  give  the  correct  polarity 
on  the  D.  C.  side.  The  disadvantages  of  this  field 
6witch  are  greater,  however,  than  its  advantages,  chief 
among  the  dangers  being  the  possibility  of  its  being 
opened  at  the  wrong  time. 

Il  is  customary  to  omit  the  field  switch  and  if  the 
machine  has  the  wrong  polarity,  the  operator  opens 
1  lie  A.  ( '.  switch  and  resynchronizes  iill  the  machine 
is  of  the  pn >per  I '.  C.  \»  ilarity. 

For  synchronizing  purposes,  either  lamp  or  the 
synchroscope  can  be  supplied,  and  it  is  good  practice 
to  furnish  both.  The  lamp  serves  as  a  check  on  the 
Synchroscope  and  as  a  means  by  which  the  speed  of 
the  incoming  machine  may  be  judged,  the  synchro- 
scope giving  an  indication  of  the  point  where  the 
frequencies  of  the  incoming  machine  and  the  line  co- 
incide and  indicating  to  the  operator  the  proper  instant 
for  (dosing  the  main  switch.  Synchronizing  with  the 
lamp  alone  is  very  unsatisfactory  and  unreliable,  which 
is  more  apparent  the  larger  the  unit  to  be  thrown  in 
step.  There  arc  two  ways  of  connecting  the  synchro- 
nizing lamp,  called  "dark"  and  "light"  methods,  de- 
pending on  whether  the  lamps  are  to  be  dark  or  bright 
at  the  point  of  synchronizing.  Of  the  two,  the  dark 
method  is  to  be  preferred,  as  o  i \  in.L;  more  accurate 
results. 

Tlie  use  .if  synchroscope  for  throwing  A.  C.  ma- 
chines in  step,  is  much  more  satisfactory  than  lamps. 
The  synchroscope  indicates  clearly  the  exact  point  of 
synchronizing,  and  any  difference  in  frequency  which 
wmild  imt  be  shown  by  lamps  is  clearly  indicated  by 
this  instrument. 

There  is  on  the  market  an  instrument  which  will 
automatically^  synchronize  an  A.  ('.  generator  or  ro- 
tary converter,  and  perform  the  operation  without 
failure  or  disturbance  to  tin  distributing  system.  This 
instrument  is  so  designed  that  it  will  not  throw  the 
incoming  machine  in  circuit  unless  both  the  frequency 
and  voltage  are  correct.  One  automatic  will  serve  any 
number  of  machines.  Its  use  eliminates  all  the  chances 
for  error  inherent  with  manual  operation,  and  for  large 
installations,  is  well  worth  the  extra  expense.  The 
use  of  an  automatic  synchronizer  necessitates  the  use 
of  electrically  operated  switches  in  either  the  high 
tension  or  low  tension  leads  of  the  lowering  trans- 
former. In  most  cases,  it  is  cheaper  and  simpler  to 
install  the  electrically  operated  switch  in  the  high 
tension  leads,  although  instances  may  develop  where 
it  is  n'ecessary  to  place  electrically  operated  switches 
in  the  low  tension  leads.  Fig.  3  shows  a  switchboard 
provided  with  automatic  synchronizer.  The  A.  C. 
panel  containing  automatic  synchronizer  and  control- 
ling apparatus  is  shown  as  the  first  panel  at  the  ex- 
treme left  of  the  board,  and  it  will  be  noted  that  the 
D.  C.  end  is  arranged  for  controlling  the  positive  side 
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only  of  the  machine.  The  negative  and  equalizer 
busses  would  be  placed  near  the  machine,  as  will  be 
hereinafter  explained. 

Methods  of  Parting  and  paralleling  without  syn- 
chronizing are  in  USe,  ami  some  are  giving  excellent 
satisfaction.  The  elimination  of  synchronizing  with 
its  attendant  evils,  is  much  to  be  desired,  especially 
where  a  number  of  unit-  are  paralleled  daily.  <  M  tin-' 
methods,  we  will  discuss  two  that  are  in  use. 

hi  the  hrst  of  these  the  A.  C.  panel  is  the  same 
a,  shown  bj  Fig.  i,  except  that  the  starting  motoi 
-.witch,  synchronizing  -witch  and  synchronizing  lamp 
and  receptacle  are  omitted.  A  separate  starting  panel 
ded  and  placed  conveniently  near  the  machine 
and  switchboard.  This  panel  contains,  for  a  three 
phase  or  a  six  phase  rotary,  two  three  1'.  D.  I  .  or  six 
S.   P.  I).  T.  switches.     These  switches  are  connected  to 

tin  taps,  provided  on  the  lowering  transformers,  so 


lis-      :       Three-Panel    Rotarj    Converter    Board    With     lutoiuntie 
Synchronizing     Apparatus    Mounte i     \     <      Panel. 

that  three  different  voltages  may  be  impressed  on  the 
rotary's  armature  in  starting.  Two  field  switches  are 
provided     one,  a  two  pole  switch,  is  mounted  on  the 

A.  C.  panel,  the  other,  a  four  pole  -witch,  is  mounted 
in  the  frame  of  the  machine,  being  so  connected  that. 
when  open,  the  shunt  held  coils  are  disconnected  in 
group-.  This  is  necessary  on  account  of  the  high 
voltage  induced  in  these  field  coils  b\  the  powerful 
rotating  field  obtained  in  starting.  To  start,  all  switches 
an-  opened;  the  A.  C.  switches  giving  the  lowest  start- 
ing voltage  are  closed,  and  a-  tin-  armature  increases 
its  speed,  the  other  voltage-  are  thrown  on  in  succes- 
sion. When  full  -peed  has  been  reached,  both  field 
-witches  are  closed  and  the  usual  method  of  putting 
the  machine  on  the  1).  C.  bus  is  followed. 

This  scheme  works  out  fairly  well  for  small  unit-. 
but  for  large  one-,  has  the  following  disadvantages: 

First.'   Additional  cost  of  taps  on  lowering  trans- 

ers. 

Additional   wiring  and   switching. 

Third.  Heavy  starting  current  required,  unless 
the  machine-  are  provided  with  prohibitively  light 
dampers. 

The  last  named  is  to  be  seriously  considered  in 
the  case  of  large  units.  In  order  to  decrease  the  start- 
ing current,  light  damping  grids  must  be  used  on  the 


pole  tips.  This  decreases  the  ability  of  the  machine 
to  stav  in  -tep  on  overload,  also  increasing  the  in- 
herent characteristics  of  the  rotarj   to  hunt. 

With   the   second   method,   the   A.  C.   panel   is  the 
same    as    Fig.    i.    except    the    main    switch    is    special 
double  throw   and  the  motor  starting  switch,  synchro- 
nizing rheostat  -witch  ami  synchronizing  lamps,  plug 
and  receptacle  are  omitted.      Three  resistances   (prejer- 
ably  of  ohmic   type)    are    furnished    for   the   A.   C.   side, 
being  connected  so  as  to  be  in  circuit  when  the  main 
switch   i-  thrown  half  way   in.     They  are  of  sufficient 
capacitj     SO    a-    to    limit    an)     passing    current    to    the 
normal'  running    current    of    the    rotary.        \    starting 
switch  and  resistance  are  furnished  on  the   D.  C.  panel, 
and   mean-   aie   provided    for   separately   exciting  the 
shunt    field.      To    start,    all    switches    are    opened,    the 
I).  C.  circuit  breaker   is  then  closed,  then  the  negative 
switch  and   the  starting  switch.     Throwing  the  start 
ing  switch  on  the  first   point   connects  both  shunt   held 
armature  to  the  circuit,  the  field  being  connected 
so  as  to  receive   full   voltage.     This  arrangement   not 
only   simplifies   the  board  bv    omitting  the  field  switch, 
luit"  eliminates  the  possibility  of  the  attendant  throw- 
ing the  armature   in  circuit    without   first   exciting  the 
shunt    field.       The      synchronizing      rheostat      may      be 
thrown  in  circuit  alter  the  armature  starts  to  revolve 
When    tin-    armature      has     attained     synchronous 
speed,    the    mam      V    C.    switch    is    thrown    in    the    first 
po-ition.     This  connect-  the  rotary  to  the  A.  C.  circuit 
through  a  resistance.     If  the  rotarj   and  line  an-  out  oi 
phase,    a    corrective    current     will    flow    at    the    instant 
of    throwing    the    switch.       This    current    will    pull    the 
armature    into    step    and    lock    it    there.      Hie    value    oi 
this   corrective   current    depends   ,,n    the    difference    in 
phase  and  voltage  ot  the  line  and  rotary  at  the  instant 
of  closing  the  circuit,  but   it   is  limited  at  any   time  to 
full   normal   current   of  the  armature   by   the  resistance 
in  circuit.      When   the  armature  has   fallen   in   step,  the 
main   switch   can   be   thrown   to   the   running  position. 
in   which  position   the  resistance   is  short   circuited.      In 
using  this  method  of  starting,  it  is  advisable  to  adjust 
the  rotary  so  that  its  frequence  will  be  slightly  above 
that  of  the   A.   C.   system   before   the   A.   C.   circuit    is 
closed.      This    will    permit    the    armature    to    fall    into 
step  with  a  minimum  exchange  of  current.      The  anna 
lure  can  be  thrown   in  on   the   A.  C.  circuit  at  speed- 
lower  that  synchronous,  but  a  greater  corrective  cur- 
rent  will  flow:  also   stress    will   be   placed   on   the   field 
coils   by  the   shifting   field    which   may   cause   damage 
While   this   method   has   the   disadvantages  of  all 
methods   of   starting    from    the    D.    C.    end.    in    that    it 
requires   a   source   of   direct    current    to    start,    it    does 
not  have  any  of  the  disadvantages   mentioned  of  the 
scheme   shown    by    Fig.   4   and   has   advantages   which 
will  prove  attractive   when  direct   current   for  starting 
can  be  obtained. 

The  direct  current  side  of  a  rotary  may  be  con- 
trolled by  a  panel  such  a-  would  be  furnished  with  a 
similar  D.  C.  generator.  Referring  to  Figs,  i  and  2, 
you  will  note  'that  the  D.  C.  panel  contains  a  single 
'pole  automatic  overload  circuit  breaker,  an  ammeter, 
voltmeter,  voltmeter  plug  switch,  field  rheostat  and 
main  switches.  Where  a  number  of  large  rotary- 
converters  are  to  be  operated  in  parallel,  the  ques- 
tion of  automatic  protection  on  the  D.  C.  side  should 
be  given  careful  attention.    It  is  often  advisable  to  add 
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in  t he  regular  overload  circuit  breaker,  a  reverse  cur- 
rent trip  and  an  overspeed  trip.  The  reverse  current 
feature  should  be  as  sensitive  as  possible,  preferably 
of  the  shunt  operated  relay  type,  and  should  trip  the 
breaker  on  any  reversal  of  current  on  the  D.  C.  side. 
The  overspeed  device  should  be  attached  to  the  end 
of  the  armature  shaft  and  so  adjusted  that  the  centri- 
fugal action  of  any  speed  above  normal  would  close 
a  tripping  circuit  and  open  the  breaker. 

The  D.  C.  meters  should  be  of  the  polarized  type 
and  so  connected  that  they  will  indicate  only  when  the 
machine  is  built  up  with  the  proper  polarity.  Where 
a  number  of  units  are  to  be  installed,  it  is  recom- 
mended that  the  D.  C.  panel  contain  an  ammeter  only, 
the  voltmeters  being  placed  on  a  swinging  bracket  at 
the  end  of  the  board. 

The  field  rheostat  is  usually  mounted  on  the  1).  ('. 
panel  on  account  of  lack  of  space  C<  >  place  it  on  the 
A.  C.  panel  where  it  really  belongs.  Having  the 
rheostat  on  the  A.  C.  panel  is  a  convenience  to  the 
operator,  enabling  him  t"  more  easily  read  the  powei 
factor  meter  when  adjusting  the  field.  Where  the 
A.  t'.  and  I).  C.  panels  form  separate  boards,  re 
moved  from  each  other,  it  is  advisable  to  place  the 
held  rheostat  on  the  A.  (.'.  panel. 

With  installations  of  small  units,  tin-  positive, 
negative  and  equalizer  switches  may  all  be  mounted 
on  the  D.  C.  panel,  with  busses  mi  rear,  or  the 
equalizer  switch  may  be  placed  on  a  pedestal  located 
near  the  machine  with  the  equalizer  bus  run  between 
pedestals,  under  the  station  floor.  In  any  case,  it  is 
preferable  to  use  single  pole  switches,  so  that  the 
series  held  can  be  thrown  in  circuit  and  partly  ex- 
cited before  the  machine  is  connected  to  the  bus.  I  oi 
large  installations,  of  500,  1,000  or  1.500  kw.  units 
in  railway  installations,  a  single  bus  system  for  the 
1).  C.  panels  can  be  used  t<>  great  advantage  and  a 
considerable  amount  of  eable  thus  saved.  With  this 
system,  the  board  controls  the  positive  circuit  only, 
requiring  but  one  bus  bar  and  one  polarity  on  the 
rear  of  board. 

The  negative  and  equalizer  circuits  are  controlled 
by  switches  placed  on  suitable  pedestals  near  the 
machine,  a  circuit  breaker  being  provided  in  addi- 
tion to  the  switch  for  the  negative  circuit,  and 
equalizer  bus  bars  can  be  located  beneath  the  sta- 
tion floor  and  if  possible  directly  under  the  pedestals 
and  machines.  This  reduces  to  a  minimum  the  length 
of  negative  and  equalizer  cable,  necessary  to  make 
connections  to  bus  bars.  A  switch  board  of  this  type 
is  shown  by  Fig.  3.  from  which  you  will  note  the 
simplicity  of  arrangement  of  the  D.  C.  panel  resulting 
in  a  saving  in  cable,  ducts  and  losses. 

It  is  sometimes  advisable  to  start  from  the  direct 
current  end  and  avoid  the  additional  expense  of  either 
A.  C.  or  D.  C.  starting  motors.  This  may  lie  worked 
to  great  advantage  in  handling  of  large  units.  To 
accomplish  this,  the  switchboard  is  so  arranged  that 
the  rotary  may  be  started  as  a  shunt  wound  motor. 
\\itli  compound  rotaries.  this  may  be  easily  accom- 
plished by  arranging  connections  so  that  the  starting 
current  on  the  series  field  side  will  flow  through  the 
equalizer  lead  with  the  series  field  out  of  circuit.  The 
source  of  starting;  current  mav  be  obtained  from  the 


D.  C.  bus  bars,  when  there  are  other  machines  run- 
ning, but  this  brings  out  this  disadvantage,  in  that 
it  is  necessary  to  provide  at  least  one  rotary  with  a 
starting  motor  to  get  it  in  operation  before  the  others 
can  be  started.  In  some  cases  the  starting  current 
can  be  obtained  through  the  trolley  from  another  sta- 
tion. The  best  arrangement  is  to  install  a  small  motor 
generator  set  to  provide  the  starting  current.  It 
this  is  done,  the  switchboard  should  be  laid  out  with 
a  separate  bus  for  starting  current  and  a  special  or 
"starting"  panel,  by  which  this  current  can  be  con- 
trolled. If  the  units  are  all  of  the  same  capacity,  one 
starting  switch  and  resistance  will  be  sufficient.  The 
negative  ami  equalizer  switches  can  be  made  double 
throw,  for  making  the  starting  connections.  The  cir- 
cuit breaker  on  the  starting  panel  can  afford  protec- 
tion in  starting,  and  an  ammeter  in  the  same  panel 
should  indicate  the  current  value  of  the  starting 
circuit 

AC  Leads 


Series  Fit Id 


Stortmq 
Switch 


Fig.   4.      Diagram   of   Connections    for   Direct   Current   End   of  au 
Inverted    Rotary  Converter. 

Switchboards  lor  control  of  rotaries  operating  in- 
verted, or  periodically  direct  and  inverted,  differ  from 
the  ordinary  board,  chiefly  in  the  arrangement  of 
instruments  on  the  1  >.  C.  panel.  Fig.  4  gives  an  idea 
of  the  switch  connections  of  the  D.  C.  end  of  a  300  kw., 
550  volt,  3  phase,  inverted  rotary.  The  A.  C.  panel 
is  the  same  as  Fig.  1.  but  the  D.  C.  panel  contains  a 
field  transfer  switch,  exciter,  rheostat  and  starting 
switch  in  addition  to  the  regular  complement  of  D.  C. 
instruments.  The  field  and  starting  switches  are  used 
in  starting.  The  rheostat  in  the  converter  field  is 
used  only  on  starting,  and  when  the  machine  is  run- 
ning, this  rheostat  should  be  cut  out.  field  regulation 
being  obtained  through  the  exciter  field  rheostat. 
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Electricity  in 
the  Northwest 

earth.  Youth  such  as  this,  has  no 
historical  event  to  be  commemorated.  Then-fore,  the 
purpose  1 'i  the  Exposition  to  be  held  at  Seattle  during 
the  coming  summer  is  primarily  one  of  education. 
The  exhibits  are  the  greal  natural  resources  with  which 
this  region  has  been  so  lavishly  supplied.  Fertile  lands. 
dense  forests,  productive  mines,  streams  teeming  with 
fish  and  supplying  ahundant  water  for  power  and  irri- 
gation, all  afford  lessons  ol  unparalleled  interest  to 
those  whose  laud--  have  long  been  stripped  "I  these 
la iiinties  i if  Nature. 

The  water,  last  named,  because  most  recently  used, 
is  capable  of  the  greatest  development,  and  on  its  wise 
utilization  depends  the  material  prosperit)  of  these 
people.  As  an  irrigator  it  is  bringing  forth  the  raw 
products,  as  a  power  source  it  is  turning  the  wheels  of 
industry.  Within  less  than  a  decade  the  futile  roar  of 
the  waterfall  has  been  supplanted  by  the  busy  hum  of 
the  generator,  and  the  power  waste  of  multitudinous 
streams  harnessed  to  the  needs  of  man.  In  Rainier's 
glaciers  on  the  summit  of  the  Cascades  is  locked  the 
potential  energy  to  furnish  the  myriad  of  lights  of  this 
Exposition,  to  transport  its  visitors  and  to  perform  the 
man)   duties  demanded  by  this  service. 

The  region  has  also  its  coal  measures,  this  fuel 
being  more  plentiful  here  than  elsewhere  on  the  Pacific 
Slope.  There  are  man)  small  electric  power  plants  as 
well  as  auxiliaries  to  the  larger  ones  that  are  operated 
b)  steam. 

'The  key  that  has  unlocked  this  great  storehouse 
of  Nature  is  the  enthusiasm  of  its  people  as  hacked  by 
the  monied  men  of  the  c<  nintry.  'This  spirit  of  zealous- 
ness  is  indicated  by  the  active  existence  of  the  North- 
west Electric  Light  and  Power  Association,  which  is 
co  operating  with  the  Seattle  section  of  the  American 
Institute  of  Electrical  Engineers  in  extending  a  hearty 
welcome  to  visiting  electrical  men.  'The  high  standing 
of  the  latter  is  attested  by  the  excellent  papers  that 
have  been  read  before  it  and  published  in. our  columns. 
These  two  bodies  are  desirous  of  letting  the  world 
know  the  capabilities  of  their  section.     'They  will  have 
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time.  Oregon.  Washington,  Idaho,  British  Columbia, 
ami  Alaska  will  have  representatives  to  show  the 
power  possibilities  of  their  respective  districts,  and  it 
behooves  those  of  us  win.  h.ave  not  yet  learned  it  all 
to  be  there. 


April  24,  1909) 


JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS. 


529 


CURRENT  COMMENT 


Electrification  of  the  Northern  Pacific  Railway  i  >n 
the  Montana  division  is  being  investigated. 

Another  substitute  for  rubber  for  insulation  pur- 
poses is  claimed  in  the  wax  obtained  from  the  can- 
delilla  plant  in  Mexico. 

Electrical  stimulation  of  wheat  increased  the  crop 
from  26.15  to  37.5  bushels  per  acre  in  some  recent 
experiments  in  England. 

Nitric  acid  from  the  air  is  to  be  obtained  by  four 
plants  in  Norway  which  will  be  completed  by  the  end 
of  19TO.  These  plants  will  use  the  Birkland-Eyde 
process. 

Electric  sights  on  rifles  are  being  tried  out  at  the 
arsenal  at  Springfield,  Mass.  Small  electric  lights, 
supplied  with  current  from  a  storage  battery,  illumi- 
nate the  ride  sights  ^>  that  accurate  aim  can  he  taken 
in  the  dark  at  close  range. 

A  mono-rail  system  is  \<<  be  installed  by  the  Pel- 
ham  Park  &  Cit)  I -land  Railroad  Companies  be- 
tween Bartow  Station  and  Beldon  Point,  the  Bronx, 
New  York  City.  The  system  is  purely  experimental 
and   will  employ  electric  power. 

Wireless  communication    across    the    Pacific    was 

maintained  constantly  (hiring  the  latest  trip  oi  the 
army  transport  Sheridan,  which  was  in  direct  commu- 
nication with  San  Francisco  until  it  reached  the  [80th 
meridian  when  communication  hail  been  opened  with 
Honolulu.  Oft  Midway  Island  conversation  was  con- 
ducted with   Nagasaki.  2,8oo  miles,  and    Honolulu. 

A  merger  of  Washington  power  companies  is  to  lie 
effected  by  the  1'uget  Sound  Power  Company,  which 
has  been  incorporated  with  a  capital  oi  $80,000,000  as 
a  holding  company  for  all  the  electric  light,  power  and 
railway  companies  in  northwestern  Washington.  Ex- 
tensions are  planned  that  will  give  continuous  electric 
railway  .service  between  Portland,  Oregon,  and  Van- 
couver, British  Columbia. 

Sunspots  are  vortices  of  negative  electricity  in  the 
atmosphere  of  the  sun,  according  to  Dr.  Geo.  E.  Hale, 
director  of  the  Carnegie  Solar  (  (bservatory  at  Mount 
Wilson,  California.  The  cathode  rays,  or  particles  of 
negative  electricity  emitted  by  the  vapors  of  incandes- 
cent metals,  produce  a  magnetic  field  if  they  are 
whirled  around.  These  have  been  recognized  in  the 
spectra  of  the  sun  and  are  evidently  closely  identified 
with  the  earth's  magnetic  field. 

The  Tokyo  Electric  Light  Company  intends  to 
establish  a  second  power  station.  The  work  of  con- 
struction is  estimated  at  $5,000,000  gold,  and  it  is 
believed  that  the  station,  when  completed,  will  be 
capable  of  supplying  electric  current  to  the  extent  of 
35.000  horsepower.  The  power  of  the  company  is  at 
present  22.500  horsepower,  of  which  18,000  horsepower 
is  supplied  to  the  general  public.  Altogether,  the 
company  will  shortly  be  able  to  supply  57.000  horse- 
power to  the  public. 


The  American  Electrochemical  Society  will  hold 
its  annual  meeting  at  Niagara  Falls,  Canada,  on  May  6, 
7  and  8.  In  addition  to  a  number  of  papers  on  elec- 
trochemical analysis,  there  will  be  presented  a  sympo- 
sium of  papers  on  the  electrometallurgy  of  iron  and 
steel  by  various  experimenters. 

Electric  power  for  the  Homestake  Mine  at  Dead- 
wood,  South  Dakota,  is  to  lie  furnished  by  a  5000  k.  w. 
hydro-electric  plant,  which  will  be  erected  on  Spearfish 
creek.  A  fall  of  700  feet  is  to  he  obtained  by  convey- 
ing the  water  through  underground  tunnels  for  over 
five  miles.  These  tunnels,  eight  in  number,  will  each 
he   from   2000  to  4000  feet   long. 

A  50-inch  spark  is  produced  by  the  lleinze  induc- 
tion mil  which  has  recently  been  produced  for  experi- 
mental work.  flu-  primary  core  is  6  feet  in  length, 
4  inches  in  diameter  and  weighs  210  pounds;  it  con- 
sists of  74.x  turns  of  Xo.  10  magnet  wire.  A  lo-foot 
micanite  tube,  1  '  _•  inches  thick,  forms  the  insulation 
between  the  primary  and  secondary.  The  latter  con- 
sists of  [38  miles  of  No.  32  magnet  wire  wound  on  a 
sei  ies  of  mica-insulated  coils.  file  commutator  is 
motor-driven  ami  designed  so  as  to  allow  no  inductive 
"hack  kick." 

An  amalgamation  of  Japanese  electric  firms,  the 
Shibaura  Seisakujo  factory  of  the  .Mitsui  family  with 
a  capital  of  $500,000  and  the  Tokyo  Electric  Company 
may   be  made  b\    the  General   Electric  Company  and 

Japanese  capitalists,  with  a  paid-up  capital  of  $350,000. 
The  conditions  of  the  amalgamation  are  not  yet  known, 
but  it  is  believed  that  the  capital  of  the  amalgamated 
company  will  he  increased  to  S_>.ooo,ooo,  51  per  cent  of 
the  shares  being  allotted  to  the  American  company  in 
consideration  of  the  acquirement  b)  tin-  new  company 
o!  all  (he  patents  owned  by  the  General  Electric  Com- 
pany. 

An  electric  power  plant  for  Bogota,  Columbia,  is 
proposed,  according  to  Consul-General  Jay  White.  At 
present  the  streets  of  Bogota  are  not  lighted,  because 
the  electric  company,  which  has  its  power  station  20 
miles  from  the  city,  has  not  sufficient  power  to  supply 
the  necessary  electricity  for  both  house  and  street 
lighting,  'fhe  site  of  the  new  plant  is  three  miles  from 
Bogota,  and  656  feet  above  the  level  of  the  city.  The 
city  could  he  well  lighted  with  250  arc  lamps  or  with 
2i  arc  lamps  and  1,000  25-candlepower  incandescent 
lamps,  'fhe  cost  for  the  installation  of  these  systems 
is  estimated  as  follows  :  The  all-arc-lamp  system,  about 
$47,000;  the  arc  and  incandescent  system,  about  $42,- 
000.  If,  as  it  is  said,  the  government  offers  about 
$25,000  per  annum  for  lighting  the  streets,  the  contract 
for  building  the  new  installation  should  be  a  good  busi- 
ness for  a  small  company.  In  addition  to  the  offer  of 
the  government  for  street  lighting,  it  is  estimated  that 
a  yearly  income  of  $10,000  would  be  derived  from  rent- 
ing power  to  private  parties.  Deducting  the  working 
expenses,  this  would  leave  an  annual  net  revenue  of 
over  $24,000. 
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PERSONAL. 
II.  B.  Logan,  president  of  Dosserl  &  Co.,  New  York  is  in 
Sau  Francisco. 

John  (i.  Sutton  of  t li< ■  John  G.  Sutton  Company,  San 
Francisco,    returned    Monday    from    Vancouver. 

Frank  T.  Clarke,  formerly  with  the  engineering  deparl 
men!  of  the  Commonwealth  Edison  Company,  Chicago,  is  now 
with  the   Pacific  Gas  and   Electric  Company,  San   Francisco. 

B.  L.  Kerns  has  been  placed  in  charm'  of  the  Spokane, 
Wash.,  branch  of  tin-  Westinghouse  Electric  &  Manufactur 
ing  Company,  after  six  months  service  in  the  Seattle  office 

Robert    F.    Beefeee,    proprietor    of  the    Gridlej     Electric 

Light  ami  Power  Company,  tit  Gridley,  Cal.,  was  killed  April 

13th  at   the   power  house   by   coming  in  contact    with   a    15,000 
COlt     wire. 

II.  c.  Thaxter.  former  manager  of  the  Standard  Electric 
Works.  San  Francisco,  is  now  connected  with  the  engineer- 
ing department  of  the  San  Francisco  office  of  the  Allis- 
Chalmers    Company. 

T.  K.  Bibbins  is  now  assistant  Pacific  Coast  managei  for 
the  General  Electric  Company  with  headquarters  in  San  Fran 
cisco,  having  been  advanced  from  the  position  of  manage]  ol 
the  supply  department 

F.  II.  1'oss,  ol  the  San  Francisco  office  Of  the  Holophani 
Company  and  the  Benjamin  Electric  &  Manufacturing  Com 
[iany,  has  returned  from  a  nip  of  four  weeks  which  included 
Seattle,  Vancouver,  Salt  Lake  Citj  ami  Los  Angeles 

F.  I..  Pierce,  vice  president  of  the  Cutler  Hammer  Mann 
facturing  Company,  Milwaukee,  Wis.,  has  been  spending  sev 
ci ill  weeks  in  Southern  California  and  expects  to  reach  Sau 
Francisco  on  his  return  trip  to  the  Easl  al t  April  28,   1909 

Robert  Kuhn.  secretarj   of  the  American   Electrical   Hi 

ing  Company,  Detroit.  Mich,  spent  the  pasl  week  in  San 
Francisco,  and  left  for  Del  .Monte  on  Friday,  where  he  will 
attend  the  meeting  of  the  Electrical  Jobbers'  Association  of 
the  Pacific  Coast 

S.  G.  McMeen,  engineer  for  the  Home  Telephone  Company. 
San  Francisco,  will  deliver  the  second  annual  address  before 
the  chapter  of  the  Tau  Beta  Pi  at  the  University  of  Cali- 
fornia, on  May  •">.  1909.  He  will  speak  on  the  development 
and   application   of   the   telephone. 

.1.  W.  Perry,  general  manager  of  the  electrical  depart- 
ment of  tlie  H.  W.  Johns-Manville  Company,  with  betel 
quarters  at  New  York,  spent  the  past  week  in  San  Francisco 
on  his  annual  trip  to  the  Pacific  Coast.  On  April  15th  he 
was  the  guest  of  the  Electrical  Club  of  San  Francisco  at 
luncheon  When,  in  response  to  the  request  of  the  president 
he  reviewed  conditions  in  the  electrical  business  as  he  has 
found  them  on  his  present   trip. 


O.     J.     WAKELING.     WITH     THE     CALDWELL     BROTHERS 
COMPANY,    SEATTLE,    WASH. 

The  Journal  takes  pleasure  in  introducing  to  the  machin- 
ery trade  of  the  Northwest,  a  young  business  man  from  San 
Francisco,  whose  capabilities  should  be  of  material  assist- 
ance in  furthering  the  prosperity  not  only  of  the  company 
with  which  he  is  connected,  but  also  of  the  region  which  it 
is  supplying.  Mr.  O.  J.  Wakeiing  has  resigned  his  position 
with  Baker  &  Hamilton  of  San  Francisco  to  become  general 
sales  manager  for  The  Caldwell  Brothers  of  Seattle  and 
Tacoma,  Washington.  This  firm  carries  one  of  the  most  com- 
plete lines  of  machinery  in  the  Northwest,  including  steam 
engines  and  boilers,  machinery  tools,  mining  machinery  of 
all  kinds,  hydraulic  equipment,  contractors'  supplies,  sawmill 
and  woodworking  machinery,  representing  many  of  the  best 
manufacturers  in  the  various  lines.  Among  these  are 
the    Dodge    Manufacturing    Company,    Buffalo    Steam    Pump 


Company,  Ballwood  Automatic  Engines,  A.  S.  Cameron  Steam 
Pump  Company,  Cambria  Steel  Company,  English  Iron  Works, 
Could  Manufacturing  Company,  Houston-Stanwood  &  Gamble 
Compan  Hendrie  and  Bolthoff  Manufacturing  and  Supply 
Company,  Ingersoll-Rand  Company,  La  Blonde  Machine  Tool 
Works.  Pennsylvania  Boiler  Works,  Regal  Gasoline  Engine 
Company,  Risdon  Iron  Works.  Riffe  Hydraulic  Engine  Manu- 
facturing Company.  Taylor  Iron  and  Steel  Company,  Wellman, 
Seaver,    Morgan    Company. 


(I.    .1.     Wakeiing. 

Mr.  Wakeiing,  by  virtue  of  his  wide  and  varied  experi- 
ence, supplemented  by  his  long  service  in  charge  of  the  ma- 
chinerj  department  and  engineering  work  of  Baker  &  Ham- 
ilton on  the  coast,  is  eminently  qualified  for  his  new  position. 
After  graduating  from  the  Department  of  Electrical  Engi- 
ne. Ting  at  McGill  University,  he  entered  the  employ  of  the 
Michigan  Electric  Companj  of  Detroit,  Michigan.  Later 
be  was  with  the  Kemlrick  Gold  Mining  Company  in  South 
Carolina  and  Alabama,  and  then  with  the  Richmond  Railroad 
Company  on  Cape  Breton  Island.  After  a  year's  service  with 
the  Salt  Lake  Elect  tic  Company  he  entered  the  employ  of 
Maker  &  Hamilton  of  Sau  Francisco,  which  position  he  has 
just  left  with  the  good  wishes  of  his  many  friends  for  his 
continued   succes 


NORTHWEST    ELECTRIC    LIGHT    AND    POWER    ASSOCIA 

TION. 

The  annual  convention  of  the  Northwest  Electric  Light 
and  Power  Association  will  be  held  at  the  Alaska-Yukon- 
Pacific  Auditorium  September  7th,  8th  and  9th.  The  execu- 
tive committee  at  a  recent  meeting  at  Spokane  outlined  the 
program  for  the  convention  and  it  is  intended  to  procure  at 
least  two  speakers  of  national  prominence  in  the  East  to  pre- 
pare papers  on  live  topics.  They  have  also  decided  to  join 
with  the  Seattle  section  of  the  American"  Institute  of  Elec- 
trical Engineers  and  by  judicious  publicity  are  trying  to  in- 
duce all  electrical  men  who  are  coming  to  the  exposition 
to  plan  their  trip  for  that  date 

The  Association  will  have  commodious  headquarters  in 
the  Manufacturers'  Building  at  the  fair  which  will  be  kept 
open  during  the  entire  period  of  the  fair.  These  rooms  will 
be  used  primarily  as  the  headquarters  and  resting  room  for 
ttll  electrical  men  who  visit  the  fair  and  the  Association  plans 
to  have  complete  sets  of  views  showing  the  various  plants. 
power  stations,  etc.,  of  all  the  member  companies,  together 
with  data  in  pamphlet  form  concerning  their  development, 
business,  etc. 


April  24.  1909] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


331 


BOOK    REVIEWS. 

"High  Tension  Underground  Electric  Cables,"  by  Henry  Floy, 
M.  A.  M.  E,  135  pages,  size  5x7y2  inches,  with  numerous 
tables  and  diagrams.  Electrical  Publishing  Company, 
165  Broadway,  New  York,  and  Technical  Book  Shop,  San 
Francisco.     Price,  $2.00. 

This  book  is  a  record  of  experience  gained  in  the  design 
and  equipment  of  several  important  underground  installations 
for  high-tension  work.  The  author  is  well  qualified  to  write 
on  the  subject  of  high-tension  sub-surface  transmission,  and 
his  statements  are  of  value  to  all  those  concerned  with  put- 
ting wires  underground.  The  advantages  of  this  type  of  con- 
struction are  detailed  and  numerous  examples  of  its  success- 
ful operation  quoted.  The  latter  includes  several  25,000  volt 
installations.  A  full  description  is  given  of  the  various  in- 
sulating materials,  including  an  account  of  their  manufacture, 
their  faults,  their  good  points,  specifications  and  tests.  Re- 
cognizing the  unsatisfactoriness  of  the  usual  empirical  formulae 
for  determining  the  proper  insulating  thickness  of  wire,  the 
author  has  compiled  a  number  of  tables  giving  this  data  for 
several  materials  at  various  voltages.  Curves,  tables  and 
data  air  presented  relative  In  the  heating  and  testing  Of 
cables,  as  well  as  formula  to  be  used  in  electrical  calcula- 
tions. The  book  concludes  with  a  chapter  on  tin-  costs  of  un- 
derground installations  with  practical  reference  to  the  price 
of  cables.  The  author  states  that  ii  is  fair  to  assume  thai 
cable    manufacturers    can    furnish      and      guarantee      three 

conductor  cables  as  large  as  I  li   &  S.  for  tensions  as  high 

as  35,000  volts.  It  is  unusual  to  find  a  book  embodying  lie 
lesulls  of  so  ii 1 1 1 ell  practical  experience,  and  lor  Ibis  reason 
il  is  of  value  to  i  he  man  who  is  doing  such   work. 


high  ami   low  tension   cables,  it.  seems  justified.     These  main 
divisions  are   further   sub-divided   into   low   and   high   tension 
requirements.      In    the    second    chapter    special    attention    is 
given    to    the    effect    of    the    "lay"    on    the    weight    and    con- 
ductivity  of   stranded   cables.      .Much    space    is    given   to    the 
design   of   distributing   net    works.     Formulae   are   developed 
for  calculating  not  only  the  current  transmitted,  but  also  the 
insulation    necessary.     The   author    makes    an    excellent    dis- 
tinction between  the  requirements  of  low  tension  cables,  that 
the  insulation  be  such  as  offers  the  greatest  resistance  to  the 
flow  of  electricity,  and   for  high   tension  work  that   the  insu- 
lation offers  a  resistance  to  the  disruptive  discharge.     Conse- 
quently  the   wrappings   suitable   for   low   tension   cables   may 
not   be   suitable   for   high   tension,   and   vice-versa.     The   text 
contains  valuable   theoretical   discussion   on   dielectrics,   from 
which   the   author   deduces   a   number   of   physical    constants. 
Further  chapters  deal  with  grading  and  heating  of  cables.     In 
conclusion  he  illustrates  and  describes  a  few  types  of  light- 
ning arresters.     The  text  is  essentially  a  mathematical  treat- 
ment, illustrated  by  numerous  practical  examples.    It  has  been 
written    more    particularly    in    accordance    with    the    require 
meiiis  of  English   practice  and   refers  constantly  to  the   wiring 
rules  of  the   English    Institution   of   Electrical   Engineers   ami 
the  Hoard  of  Trade.     These  differ  in  some  few  particulars  from 
the    standard    established    by    I  he    Board   of    Fire    Underwriters 
in    this  country,   but    the  difference   is  so  trifling  as  to   make 
but    little  difference   in   its   use   here.     The  lack   of  a  compre- 
hensive  summing   up  of   formulae    is    partly   obviated   by    the 
excellent  index  ami  convenient  system  of  paragraph  captions. 
It    will    prove    of    liltle    use    to    the    ordinary    electrical    con- 
tractor,  hut   to  engineers  interested   in  insulation  of  high  leu 
sion   Cables  il    should   be  invaluable 


"Electric  Lamps,"  by  Maurice  Solomon.  319  pages,  size  .V2sK 
inches;  112  diagrams.  D.  Van  Nostrand  Company,  23 
Murray  street.  New  York,  and  Technical  Book  Shop,  San 
Francisco.     Price,  $2.00, 

This  volume  brings  into  compact  form  information  re- 
garding various  kinds  of  incandescent  and  arc  lamps.  The 
author's  practical  experience  in  the  manufacture  of  several 
types  is  evinced  by  the  publication  of  matter  not  found  in 
the  usual  catalogues.  A  discussion  of  tin-  principles  of  arti- 
ficial illumination  and  a  theoretical  treatment  of  the  produc- 
tion of  artificial  light  precedes  the  chapter  of  photometry  and 
methods  of  testing,  the  latter  being  particularly  complete. 
Next  the  author  takes  up  carbon-filament  lamps  and  metallic 
filament  lamps,  giving  in  each  case  a  historical  summary  of  the 
method  of  manufacture,  physical  characteristics  and  life.  The 
eeiion  devoted  to  the  electric  arc  is  equally  complete.  Under- 
miscellaneous  lamps  are  described  the  magnetite  arc.  the  mer- 
cury vapor  lamp  and  the  Moore  vapor  lamp.  The  concluding 
Chapter  is  devoted  to  a  comparison  of  lamps  of  different  tj  pes 
The  author's  comparisons  and  criticisms  seem  fair  and  un- 
prejudiced and  are  of  material  assistance  in  deciding  what 
type  of  lamp  is  best  fitted  for  tiny  practical  requirement. 


"The  Theory  of  Electric  Cables  and  Networks,"  by  Alexan- 
der Russell,  M.  A.,  D.  Sc;  265  pages.  5x8%  inches,  71  dia- 
grams. D.  Van  Nostrand  Company.  23  Murray  street,  New 
York,  and  Technical  Book  Shop,  San  Francisco.  Price. 
$3.00.' 

Mr.  Russell  is  the  author  of  "A  Trea-ise  on  the  Theory 
of  Alternating  Currents."  is  a  member  of  the  Council  of  the 
Physical  Society  and  of  the  Institution  of  Electrical  Engi- 
neers. He  has  contributed  many  valuable  papers  on  the 
theory  of  electrical  conductors  and  in  this  volume  brings 
into  compact  form  much  interesting  material.  After  a  gen- 
eral explanation  of  fundamental  electrical  principles  and  a 
description  of  the  various  gauges  in  use  for  specifying  wire. 
the  book  may  be  broadly  divided  into  two  subjects,  treating 
respectively  of  conductivity  and  insulavity.  The  use  of  this 
latter  expression  is  not  recognized  by  the  usual  dictionary, 
but  as  it  includes  the  subject  of  insulating  material  for  both 


ANNUAL   MEETING  OF  THE   ELECTRICAL   TRADES  ASSO- 
CIATION. 

The  annual  meeting  of  the  Pacific  Coast  branch  of  the 
Electrical  Trades  Association  was  held  at  the  Hotel  Ar- 
gonaut, San   Francisco,  on   Saturday,  April   17th. 

Forty  members  and  guests  enjoyed  an  admirable  luncheon 
followed  by  some  brief  speeches,  the  annual  reports  submitted 
bj  i  be  retiring  orficers,  and  the  election  of  new  officers  for 
the   ensuing   year. 

H.  F.  Frosch,  president  of  the  Electrical  Club  of  San  Fran- 
cisco spoke  briefly  of  the  advantages  of  such  a  club  and  re- 
viewed its  past  history  E.  M.  Scribuer  of  the  Journal  of 
Electricity  talked  on  the  subject  of  the  press  and  called  at- 
tention io  some  of  the  existing  conditions  in  journalism  which 
might  offer  an  opportunity  for  some  reform  work  on  the 
part  of  the  electrical  trades  generally.  W.  H.  Hanscom  of  the 
Century  Electric  Construction  Company  of  San  Francisco  read 
a  very  interesting  paper  relative  to  the  relation  of  the  Trades 
Association  to  the  electrical  construction  business.  He  sub- 
mitted for  inspection  a  number  of  old  time  devices  collected 
by  him  during  I  he  past  few  years  which  were  remarkable 
as  an  example  of  what  electrical  material  should  not  be. 

Frederic  P.  Vose  of  Chicago,  National  Secretary  of  the 
Association,  spoke  in  detail  of  the  work  the  Association  has 
done  in  the  past  and  congratulated  the  Pacific  Coast  branch 
on  the  good  work  which  has  been  done  in  this  section.  The 
information  given  by  him.  based  upon  his  national  experience 
in  this  work  was  of  unusual  interest. 

The  following  officers  were  elected  for  the  ensuing  year: 
President.  A.  E.  Drendell  of  the  Drendell  Electric  &  Manufac- 
turing Company,  San  Francisco:  vice-president,  R.  F.  Behan 
of  the  San  Francisco  office  of  the  Westinghouse  Electric  & 
Manufacturing  Company;  executive  committee,  John  R.  Cole 
of  the  John  R.  Cole  Company;  C.  C.  Hillis  of  the  Electric 
Appliance  Company;  Samuel  H.  Taylor  of  the  Electric  Railway 
&    Manufacturers'    Supply   Company. 
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916,994.  Electric  Heater.  George  W.  Carpenter,  John 
Rasmussen  and  Frederick  B.  McCroskey,  Ontario,  Cal  In  an 
electric  heater,  a  body  portion  having  rounded  grooves  in  its 


917,181.  Single-Phase  Alternator.  Charles  P.  Steinmetz, 
s<  henectady,  X.  V..  assignor  to  General  Electric  Company. 
in  combination  with  a  synchronous  single-phase  alternator 
and  iis  load-circuit,  an  energy  storing  device,  and  connections 
from  the  armature  winding  of  said  alternator  to  said  device 


I  ' 


upper   (ace,   and   cores   disposed    in    said   grooves,   siad    i 
having  flat  upper  faces  and  rounded  under  surfaces  conform- 
ing to  the  shape  of  the  grooves. 


917,005.  Brush  Support  for  Dynamo-Electric  Machines. 
Walter  M.  Coffman,  Madison,  Wis.,  assignor  to  Northern  Elec 
trical  Manufacturing  Company.  In  a  dynamo-electric  machine 
a   bonnel   at   one  end   thereof,  a  brush-supporting  ring  having 


a  beveled  outer  edge,  a  shoulder  in  said  bonnet  against  which 
the  outer  portion  of  the  rings  bears,  and  a  screw  carried  by 
said  bonnet  and  engaging  said  beveled  edge  of  the  ring  foi 
forcing  it  against  the  shoulder. 


917,040.  Electric  Transformer  Furnace.  Otto  Frick. 
Saltsjobaden,  Sweden.  An  electric  induction  furnace  com- 
prising a  masonry  base  with  an  annular  hearth  for  the  ma- 
terial to  be  treated  forming  the  secondary  circuit  of  the 
furnace,   a    primary   winding   facing  a   horizontal   side   of  the 


hearth,  and  a  closed  magnetic  core,  one  limb  of  which  is 
surrounded  by  the  hearth  and  by  the  said  primary  winding 
and  the  other  limbs  of  which  are  at  such  distance  from  the 
said  winding  that  a  free  space  is  left  between  the  iron  and 
said   winding. 


for  impressing  on  said  device  a  voltage  displaced  in  phase 
from  the  terminal  voltage  of  the  alternator  by  an  angle 
approximately  equal  to  forty  live  degrees  plus  one-half  the 
average  angle  of  lag  in  said  load-circuit,  said  device  being 
designed  to  receive  a  volt-ampere  Input  approximately  equal 
to  the  average  volt  ampere  load  on   said  alternator. 

917,130.  Meter.  William  II.  Pratt,  Lynn,  Mass.,  assignor 
io  General  Electric  Company.  In  a  meter,  a  spherical  arma- 
ture having  an  air  core,  and  a  pair  of  circular  field  coils  each 


consisting  of  a  plurality  of  concentric  coil  sections,  said  field 
coils  closely  encircling  the  armature  and  mounted  close  to- 
gether to  reduce  the  number  of  stray  lines  of  force. 

917,229.  Receptacle  for  Incandescent  Lamps.  Herbert  C. 
Wirt,  Schenectady,  X.  Y.,  assignor  to  General  Electric  Com- 
pany. In  a  lamp  receptacle,  the  combination  with  stationary 
contacts,    of   an    insulating   block    having   on   one    face    lamp 


engaging  terminals  and  contacts  for  engaging  the  stationary- 
contacts  and  respectively  connected  to  said  lamp  terminals, 
and  a  fuse  arranged  in  one  of  the  connections  between  ter- 
minals and  contacts  on  said  block. 
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A    NEW    BELL    RINGING   TRANSFORMER. 

The  electric  bell  and  its  heretofore  indispensable  ally, 
the  primary  battery,  date  hack  to  the  early  days  of  the  elec- 
i  rical  industry.  The  same  can  be  said  of  the  alternating  cur- 
rent transformer.  Hut  the  combination  of  the  transformer 
and  the  electric  bell  is  of  modern  origin  and  the  direct  result 
of  a  desire  to  get  rid  of  the  troublesome  and  trying  si:  na- 
tions arising  from  the  use  of  primary  or  storage  batteries. 

To  meet  this  demand  the  General  Electric  Company  has 
recently  placed  on  the  market  a  transformer  for  ringing  elec- 
tric bells.  This  transformer  has  a  low  voltage  secondary 
winding  with  taps  giving  6-12  and  is  volts  when  the  pri- 
mary is  connected  to  the  ordinary  110-voll  lighting  circuit. 
The  transformer  will  operate  successfully  on  circuits  ranging 
from  100  to  130  volts  at   the  usual  lighting  frequencies. 


Materials  of  the  highest  quality  are  used  in  the  construc- 
tion and  the  design  lias  received  the  same  careful  considera- 
tion as  is  given  to  larger  transformers.  Compactness,  free- 
dom from  mechanical  defects  and  absolute  reliability  are  the 
resulting    features. 

The  entire  transformer  is  so  small  that  it  may  he  held 
in  the  hand.  The  general  design  has  been  proportioned  for 
very  low  losses,  the  core  loss  being  practically  negligible. 
The  transformer  is  designed  in  such  a  manner  thai  a  contin- 
uous short  circuit  on  the  secondary  will  do  no  damage  either 
to  the  transformer  or  adjacent  circuits. 

The  core  and  coils  are  placed  in  a  small  metal  box  with 
lugs  or  feet  attached  for  convenience  in  fastening  to  the  wall 
or  ceiling.  A  screwdriver  is  the  only  tool  needed  for  install- 
ing the  transformer  after  which  it  requires  no  atention  what- 
ever. This  is  in  strong  contrast  to  the  ordinary  primary  bat- 
tery. 

This  transformer  may  also  be  used  to  advantage  for 
operating  buzzers,  spark  coils,  burglar  alarms,  miniature 
lamps,  door  locks,  gas  lighting  and  annunciator  systems 


GENERAL    ELECTRIC   EXHIBIT  AT  THE   ALASKA-YUKON- 
PACIFIC    EXPOSITION. 

The  General  Electric  Company's  exhibit  at  the  Alaska- 
Yukon-Pacific  Exposition  will  cover  a  floor  space  of  1400 
square  feet  in  Machinery  Hall  and  will  consist  mainly  of  va- 
rious supplies,  together  with  some  larger  apparatus  of  partic- 
ular interest  to  that  section  of  the  country — such  as  mine 
locomotives,  mine  hoist  equipment,  electric  air  drills,  etc. 

The  small  material  exhibit  will  include  a  display  of  do- 
mestic   applications   of   small    motors,    arc    and    incandescent 


lighting  apparatus  and  supplies,  heating  devices,  oil  switches, 
circuit  breakers,  rectifiers  and  other  devices  of  general  in- 
terest. 

The  booth  will  be  given  a  charming  Dutch  treatment 
throughout  and  will,  in  addition  to  open  floor  space  for  the 
heavier  material,  consist  of  two  rooms,  one  of  which  will  be 
used  for  the  complete  display  and  demonstration  purposes 
of  cooking  and  heating  devices,  and  the  other  for  a  reception 
room. 


TRADE   NOTES. 

Tlh  \e\\  York  office  of  the  Weston  Electrical  Instrument 
Company.  Newark,  X.  J.,  will  be  moved  from  74  Cortlandt 
street   to   111   Liberty  street,  on  May  1,  1909. 

The  san  Francisco  office  of  the  Gould  Storage  Battery 
Company,  now  located  at  705  Monadnock  Building,  will  on 
.May  1st  be  moved  to  the  Atlas  Building,  601  Mission  street. 

Dossert  &  Company  of  New  York  City,  manufacturers  of 
Dossert  Solderless  Connectors,  announce  an  arrangement  just 
completed  with  Otis  &  Squires  of  San  Francisco  under  which 
that  company  will  in  future  take  care  of  their  interests  upon 
the   Pacific  ('east. 

The  National  Battery  Company  of  Buffalo,  New  York, 
manufacturers  of  storage  battery  equipment,  announce  that 
they  have  just  completed  an  arrangement  with  Otis  &  Squires 
of  San  Francisco,  under  which  that  firm  will  in  future  look 
after   their   interests   upon    the    Pacific   Coast. 


TRADE    CATALOGUES. 

Condulets  of  all  kinds,  shapes  and  sizes  are  illustrated 
and  described  in  a  large  SO-page  catalogue  from  the  Crouse- 
Hinds  Company,  of  Syracuse,  N.  Y. 

Engine  type  direct  current  generators,  designed  for  gen- 
eral lighting  and  power  service  are  described  in  bulletin  No. 
1059    issued    by    Allis-Chalmers   Company   of  Milwaukee,   Wis. 

John  C.  Dolph  Company,  153  West  avenue.  Long  Island 
City,  New  York,  sends  a  pamphlet  explaining  the  advantages 
of  their  "Wayahead"  non-combustible  insulating  compound. 

Catalogues  1  r.A  and  151!  from  The  Dale  Company  of  New 
York  City,  John  R.  Cole  Company,  San  Francisco  representa- 
tives, show  the  tungsten  fixtures  and  wireless  clusters  which 
they    are    manufacturing. 

The  Gould  Battery  in  Isolated  Lighting  Plants  is  the  sub- 
ject of  an  interesting  bulletin  from  the  Gould  Storage  Battery 
Company,  of  341  Fifth  avenue.  New  York  City,  and  Atlas 
building,  San  Francisco.  It  contains  some  valuable  sugges- 
tions  for   economy. 

Pamphlet  No.  37CS  from  the  Genera)  Electric  Company, 
contains  a  comprehensive  list  of  motor  starting  and  speed 
controlling  devices,  both  automatic  and  non-automatic  starters. 
Each  device  is  illustrated  and  briefly  described,  and  the 
pamphlet  will  be  of  value  to  all  interested  in  any  way  with 
motor  drive. 

A  handsome  publication  devoted  to  the  Curtis  steam 
turbine-generator  has  recently  been  issued  by  the  General 
Electric  Company  under  the  number  4653.  This  bulletin  is 
quite  elaborate  so  far  as  details  of  construction  are  con- 
cerned, containing  interior  views  and  cross-sectiens  of  vari- 
ous parts  of  turbine  and  generator.  It  describes  large  and 
small  turbines  of  vertical  and  horizontal  types,  and  contains 
illustrations  of  numerous  representative  Curtis  turbine  in- 
stallations. 
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FINANCIAL. 
MONROVIA,  CAL.    -A   bond  election   will  be  held  in   this 
city  mi  June  "Hi  to  vote  <m  the  issuance  of  bonds  Cor  munici- 
pal   Improvements 

SAN  FRANCISCO,  CAL.  The  Olympic  Salt  Water  Com- 
pany has  levied  an  assessment  of  $1  per  .share  on  the  capital 
stock  of  ih"  company. 

SAX    FRANCISCO,   CAL       President    \V.    B.    Monis   of   the 

Westein   iron   Works  lias  advertised  the  sale  of  $1". '  face 

val if  ti  per  cenl  bonds  of  the  Olympia  Gas  &  Power  Com 

pany. 

LOS  ANGELES,  CAL  -G  Watson  French  has  filed  two 
suits  against  the  Paso  Robles  Light  &  Power  Company,  which 
involve  75  per  cent  of  the  capital  stock  of  the  company,  i 

at  $45,000. 

PALO  ALTO.  CAL. -A  bond  .lection  will  he  held  in  this 
City  on  May  10th,  to  d(  Cide  on  the  issuance  of  $16,000  in  bonds 

for  a   waterworks  building,  $7.iinii  for  a   new   water  tank.  $">. 

for  a  steel  roof  for  the  waterworks,  $3,500  for  a  streei   light 
ing  system,  and  $25,500  on  oilier  improvements. 


INCORPORATIOINS. 
BAKERSPIELD,  CAL.— The    Robertson   Oil  Company   has 
i n   incorporated  here  with  a  capital  stoi  mm 

RENO,    NEV  — The    Lander   County    Power    &    Lighl    Com 
pam    has    been    incorporated    here    with    a    capital    stoi 
000. 

SAX  LUIS  OBISPO,  CAL.— The  Adelaide  Rural  Telephone 
Company  has  been  incorporated  here  by  Otto  Wyss,  A.  Du- 
host.  W.  T.  Davis,  II.  c   Sutton  and  John  Joaquin. 

SAX   FRANCISCO,  CAL.— The  S.   &   T.  Oil   Company   has 

been  incorporated  here  with  a  capital  stock  of  $8 by  W. 

G.   Henshaw,  v.   Eingineer,  .1.  C    Kemp.   F  L.   Brown  and  A 
Raymond. 

BAKERSFIELD.  CAL.— The  Uncas  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $500,000  by  Burke 
Corbet.  Irving  Peterson.  J.  R.  Selby.  J.  M.  Wilson  and  B.  V. 
Whitaker. 


TRANSMISSION. 
HOLLISTER,   CAL.— Bids   will   be   received  by   the  Board 
of  Supervisors  till  May  17th.  1909.  for  an  electric  power  fran- 
chise in  this  city. 

RHYOLITE.  NEV.— The  Springdale  Water  &  Power  Com- 
pany has  applied  for  a  franchise  to  construct  an  electric  power 
plant   in   this   city. 

RED  BLUFF.  CAL.— Smith  Crowder  has  filed  notice  of 
appropriating  12,000  inches  of  water  on  Mill  creek  for  elec 
trie  power  purposes. 

SAXTA   BARBARA.   CAL.— Bids   will   be   received   by   the 
City  Council  up  till  May  6th,  1909.  for  an  electric  franchise  to 
power  distributing  systems  in  fhis  city. 

OROVILLE,  CAL.— The  Sierra  Electric  &  Power  Company 
has  been  granted  a  franchise  to  erect  power  distributing  lines 
on  the  public  roads  and  highways  of  Butte  County. 

BUTTE,  MONT.— The  Great  Falls  Water  Power  &  Town- 
site  Company  has  applied  for  a  right  of  way  for  a  double  Steel 
tower  transmission  line  from  Butte  to  ('.rear   Falls. 


EUREKA,    CAL.— J.    X.    Lenteel   has   located   four   water- 
ier powet   pin  po,es  in  this  vicinity.  The  largest  location 
was    20,000    inches    on    the    Mad    river   about    200    feet    below 
the  mouth  of  Hug  creek. 

CORNING,  CAL.  The  North  Electric  Power  Company 
will  increase  I  In  ■  capacity  of  its  plant  from  2000  horse-power 
to  (10, oon  horse-power,  owing  to  the  increased  demand  for 
electric  power  in  this  vicinity. 

CHIHUAHUA,    \li:.\      \l    .1.   O'Brien  and    \     P    Bronn  are 

planning  to  build  a  500  horse-power  hydro-electric  plant  on 
Morris  river  The  power  will  be  used  to  operate  mines  which 
are   located    in    this    vicinity. 

SPOKANE,  WASH. -The  Washington  Water  Power  Com- 
pany  this  fall   will   siart    the  installation  of  four  Ui.000  horse- 
i-  turbines  on   Middle    Island   in   the  Spokane  river.     The 
work    will    be   in   charge   of     C.    S.    MacCalla. 

GEORGETOWN,  CAL.— G.  E.  Williams  and  Martin  Cos- 
t.ello  have  filed  notice  of  the  appropriation  of  400  inches  of  the 
water  flowing  into  North  otter  creek.  The  water  power  is 
lo  be  utilized  in  generating  electric  power  for  use  in  the  mines. 

HI.  PASO.  TEX.— C.  W  Webster  of  the  Stone- Webster 
Company,  states  that  plans  are  under  way  for  making  exten- 
sive improvements  to  the  present  power  plant,  which  will 
cost  $:;00.0OO.  A  L'lT.h  horse  power  steam  turbine  engine  with 
auxiliaries,   pumps  and  condensers  will   be  installed. 

SPOKANE,  WASH.  The  Northern  Idaho  (t  Montana 
Power  Company  has  been  organized  with  a  capital  stock  of 
$6,500,000,  and  an  authorized  bond  issue  of  $10,000,000,  to 
ite  electrical  properties  in  eastern  Washington,  northern 
Idaho  and  western  Montana.  It  now  controls  water  powers 
capable  of  developing  over  100,000  horsepower  at  minimum 
flow  on  the  P.ig  Fork  River.  Movie  River  and  Pend  o'Reille 
River.  Plants  are  operated  at  Newport,  Wash.:  Sand  Point, 
Idaho:  Poison.  Mont ..  and  Kalispell.  Mont.  The  company  was 
promoted  and  financed  by  H.  M.  Byllesby  k-  Company,  engi- 
neers, and  Howard.  Simmons  &  Company,  bankers,  of  Chicago. 


ILLUMINATION. 
TOMBSTONE.  ARIZ— C.  L.  Cummings  has  been  granted 
a   franchise  to  construct   an  electric  lighting  system   in   this 
city. 

UPLANDS.  CAL— Bids  will  be  received  by  the  Board  of 
Trustees  till  May  10th,  1909,  for  a  fifty-year  gas  franchise 
in  this  city. 

AZUSA,  CAL. — The  Covina  Valley  Gas  Company,  which 
recently  bought  out  the  Covina  Gas  Company,  has  asked  for 
a  franchise  at  this  place. 

OGDEN.  UTAH — Manager  Danville  Decker  of  the  Utah 
Light  &  Railway  Company,  states  that  the  company  is  to  begin 
immediate  work  on  enlarging  the  gas  plant - 

DOWXEY.  CAL.— J.  R.  Gordan,  owner  of  the  electric  light 
plant  at  Downey  and  County  Farm,  will  extend  the  lines  to 
Rivera.   Norwalk   and   Artesia  at   an  early   day. 

LOS  ANGELES.  CAL.— The  City  Council  has  decided  to 

purchase  the  appliances  needed  to  install  the  electric  lighting 
system  for  Fifth  street,  between  Main  and  Central  avenue. 

LEMOORE.  CAL. — A  committee  has  been  appointed  by 
the  Trustees  to  secure  figures  from  President  Wishon  of  the 
San  Joaquin  Light  &  Power  Company  for  furnishing  this  city 
with  street  lights. 
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TELEPHONE  AND  TELEGRAPH. 
BAKERSFIELD,  CAL. — The  Kern  Mutual  Telephone  Com- 
pany has  applied  for  a  telephone  franchise  in  this  city. 

URIAH.  CAL. — Carl  Piirdy  and  those  represented  by  him 
have  been  granted  a  franchise  to  erect  poles  for  a  private 
telephone  line  along  the  public-  highway  from  the  race  track 
to  Figoni's  ranch. 

PALA  ALTO,  CAL.— The  Pacific  Telephone  &  Telegraph 
Company,  which  recently  spent  $75,000  in  improving  its  tele- 
phone plant  here,  has  issued  orders  for  further  improvements 
to  be  made  at  an  expense  of  several  thousand  dollars.  The 
overhead  wires  on  University  avenue  are  to  be  placed  in  an 
underground  conduit  as  far  out  as  Waverly  street. 


TRANSPORTATION. 
BLAINE,  WASH.— Work  is  to  lie  started  this  spring  on 
the  Nooksack  Valley  Traction   line  between    Bellingham  and 
Blaine. 

ILWACO.  ORE. — The  [lwaco  Elect  vie  railway  has  a  fran- 
chise to  operate  over  the  county  roads  between  [lwaco  and 
Stack  pole. 

COEUR  d'ALENE,  IDAHO.— The  Spokane  &   Inland  1  I 
trie  railway  contemplates  an  extension  from  Coeur  dAlene  to 
Wallace,  Idaho. 

LEWISTON,  IDAHO.— M.  A.  Means  of  the  Lewiston 
Terminal  Company  has  been  granted  a  franchise  for  a  street 
car  line  in  Lewiston. 

RBNTON,  WASH.— E.  L.  Blaine  has  applied  for  permis 
sion  to  construct  a  double  track  electric  railway  along  the 
county  road  Viet  ween  Renton  and  [ssaquah 

SACRAMENTO.  CAL. — The  California  Traction  Company 
has  been  granted  a  franchise  to  construct  electric  lines  on 
certain   desired   rights  of  way  in   this  city. 

SAN  RAFAEL.  CAL.— E.  B.  Martinelli  has  asked  for  a 
franchise  to  construct  an  electric  road  from  Manzanita  sta- 
tion up  the  canyon  a  distance  of  three  miles 

SEATTLE,    WASH.— The   Seattle,   Snoqualmie   &    Everett 
railway  has  applied  for  a  street    railway  franchise  along    C 
tain  streets  in   the   Exposition   Heights  addition   to  the  City   of 
Seattle. 

BERKELEY.  CAL.— Work  began  last  week  on  the  electri- 
fication of  the  Southern  Pacific  Company's  interurban  lines  in 
this  city,  the  construction  of  which  it  is  stated  will  involve 
some  $3,000,000.  Assistant  Engineer  Edward  G.  Miller  is  in 
charge  of  the  work. 

OAKLAND,  CAL— Promoters  of  the  Oakland  &  Antioch 
Electric  Railway  have  succeeded,  it  is  stated,  in  financing 
the  project.  Surveys  for  the  road  have  been  made.  The  pro- 
jected route  is  across  Contra  Costa  county.  Among  those  pro- 
moting the  company  are  J.  Napthaly,  A.  W.  Maltby  and  Allan 
Pollok. 

PORTLAND,  ORE.— The  Oregon  Light  and  Power  Coin 
pany  has  been  organized  by  H.  H.  Riddell.  A.  E.  Murphy  and 
N  L.  Railey,  all  of  Portland,  with  a  capital  of  $2,000,000.  to 
furnish  electric  light  and  power  to  Portland  and  the  surround- 
ing district.  The  plant  may  be  ready  for  operation  within 
eighteen  months. 

FRESNO.  CAL. — Surveys  have  been  made  and  capital 
is  being  secured  for  the  construction  of  the  proposed  Fresno. 
Hanford  &  Summit  Lake  Interurban  Railway.  Construction 
contracts  will  lie  let  as  soon  as  bonds  are  placed.  The  pro- 
jected length  of  this  line  is  40  miles,  and  it  is  to  extend  from 
Fresno  to  Hanford  via  Fowler.  Selma.  Kingsburg  and  Laton. 
F  S.  Granger,  Fresno,  Cal..  is  general  manager.  Chadwick 
&  Sykes,  Crocker  Building,  San  Francisco.  Cal  .  are  the  engi- 
neers. 


NAPA.  CAL.— The  Vallejo,  Benicia  &  Napa  Valley  Rail- 
road Company  at  its  annual  meeting  held  last  week  decided 
to  reduce  the  number  of  directors  from  seven  to  three.  The 
billowing  directors  were  chosen  for  the  ensuing  year:  Pres- 
ident, W.  'I'.  Botsfore;  vice  president,  Dr.  E.  Z.  Hennessey; 
secretary,  John  T.  York. 

MONTEREY,  CAL. — Preliminary  surveys  have  been  made 
for  the  construction  of  an  electric  railway  from  Monterey  to 
Del  Monte  Heights.  Construction  work  is  to  be  started 
very  soon.  The  estimated  cost  of  the  line  is  $35,000  and  it 
is  to  be  built  for  the  Del  Monte  Townsite  Company,  room  702 
Pacific  Building,  San  Francisco,  Cal. 

SPOKANE,  WASH. — Official  announcement  is  made  by 
Colonel  Albert  M.  Dewey  of  Spokane,  president  of  the  Okano- 
gan Electric  Railway  Company  that  French  capitalists  have 
taken  over  a  bond  issue  of  $3,000,000,  the  money  from  which 
will  be  used  to  build  a  line  from  Nighthawk,  in  north  central 
Washington,  to  a  point  near  the  head  of  navigation  on  the 
Columbia  river,  75  miles  affording  communication  with  the 
outside  for  a  rich  lumber,  mineral  and  agricultural  district 
not  now  served  by  a  railroad.  The  road  will  also  be  extended 
east  In  Spokane  and  west  in  Seattle,  making  a  system  of  more 
than  500  miles,  for  the  construction  and  equipping  of  which 
Colonel  Dewey  says  ample  capital  has  been  secured,  adding: 
"We  have  had  engineers  in  the  field  several  months,  running 
preliminary  surveys  for  an  electric  railway  from  Spokane  to 
Seattle  and  are  now  looking  for  a  feasible  pass  through  the 
Cascade  mountains  near  the  west  fork  of  the  upper  Methow 
river.  I  have  interested  capitalists  in  the  line,  and  if  we 
can  rind  the  right  pass  we  shall  build  by  way  of  Bridgeport 
and  the  Methow  Valley  and  down  the  Skagit  river  to  a  point 
which  will  Hive  us  a  connection  with  the  Great  Northern 
railway  al  Rockport,  going  l hence  into  the  Sound  cities.  We 
have  a  50-year  franchise,  right  of  way  and  charter.  The  line 
will  pass  through  Loomis,  Okanogan,  Ophil,  Malott,  Brew- 
ster and  Riverside.  It  will  connect  at  the  north  end  with 
Victoria,  Vancouver  &  Eastern  extension  of  the  Great  North- 
ern railway,  thus  giving  us  Spokane  connection  on  the  east 
and  the  Sound  cities  on  the  west.  We  want  direct  communi- 
cation with  Seattle  and  Spokane  and  we  are  now  running  a 
line  of  survej  to  secure  a  feasible  route  with  that  end  in 
\  iew." 


WATER. 
ONTARIO,  CAL. — C.  A.  Greenleaf  has  asked  for  a  fran- 
chise to  lay  water  pipe  lines  from  this  city  to  the  Ocean  View 
Tract. 

LONG  BEACH.  CAL.— The  Long  Beach  Water  Company 
will  move  its  water  mains  from  American  avenue  to  a  private 
right  of  way  in  the  near  future.  The  undertaking  is  esti- 
mated to  cost  $25,000. 

LARKSPUR,  CAL.— The  Wright  Water  Company  has 
been  leased  for  three  years  by  Messrs.  LeCornec  &  Larkins  of 
that  place.  These  gentlemen  propose  to  increase  the  storage 
capacity  of  the  plant  as  well  as  increase  facilities  for  better 
service. 

CHICO,  CAL. — In  order  to  overcome  the  loss  of  water  by 
seepage  in  the  ditch  system  of  irrigation,  an  extensive  under- 
ground pipe  irrigation  system  is  being  installed  at  the  Na- 
tional Plant  Introduction  Hardens  here.  In  addition  a  20,000 
gallon  tank  will  be  stationed  in  the  gardens  to  afford  an  ample 
supply   of  water. 

SAN  DIEGO,  CAL. — The  following  bids  were  received  by 
the  Board  of  Public  Works  for  furnishing  this  city  with  500 
lengths  of  10-inch  wafer  pipe:  The  Western  Metal  Supply 
Company,  ::::.>"  cents  per  pound;  .1.  B.  Clow  &  Sons,  35.50 
cents  per  pound;  Hazard.  Gould  &  Co..  33. 9S  cents  per  pound; 
Christian.  Froleck  &  Co.,  33.80  cents  per  pound;  United  States 
Pipe   Company,   33.40   cents   per   pound. 
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BAKERSFIEL.D,  CAL.— F.  T.  Torpey  has  been  granted  a 
franchise  to  lay  down  water  pipes  from  the  Ruby  Oil  Company 

to  Maricopa,  to  supply  the  inhabitants  of  that  town. 

SAN  FRANCISCO,  CAL,— At  the  annual  meeting  ol  th< 
Spring  Valley  Water  Companj  held  this  week  ii  was  decided 
to  increase  the  number  ot'  directors  from  seven  to  eleven 
and  an  executive  hoard,  consisting  of  William  I!.  Bourn,  Cap- 
tain Payson  and  Antone  Borel,  was  created.  The  new  dine 
tors  are:  President,  W.  !!.  Bourn;  vice  president,  A.  H.  Pay- 
son;   second  vice  president,  s    IV   Eastman;   W.  B.   Bourn,    \. 

H.  Payson  and  Antone  Borel,  executive  c tittee;   direi 

former  members.   W.   Ii.   liourn.  A.   II.   Payson.   F.    B.    \mlorsou. 
Antone   Borel.   I.   W.    Hellman  Jr.,   Homer   W.   King  and   .1     M 
Quay;  new  members',  S.  P.  Eastman,  T.  If.  Berry,  E.  L.  Eyre, 
Osgood  Hooker,  E,  J.  McCutchen  and  Louis  F.  Monteagle. 


OIL. 
POINT  RICHMOND,  CAL— A  500, barrel  oil  tank  ex- 
ploded   here   last    week.   Injuring  several    people  and   causing 
a   loss   by    fire  Of   $100,000. 

SAN  FRANCISCO,  CAL— The  Muscatine  Oil  Company 
will  boh',  a  meeting  on  June  14th  to  con  ider  increasing  the 
capital  stock  of  the  company. 

P.AKERSFIELD.  CAL.— The  annual  statement  of  the 
Standard  Oil  Company  shows  a  decrease  of  oil  in  store  on 
March  1st  of  nearly  150,000  barrels,  compared  with  the  figures 
for  the  preceding  year,  being  10,038,852,  as  against  10,171,662 
on   March    1,   1908. 

COALINGA,  CAL.— Al  a  meeting  of  the  Coalinga  Inde 
pendent   oil    Producers   Agency   the   following   directors   were 

chosen:  President,  Stanley  W.  Morsehead  vice  president, 
Thomas  O'Donnel;  second  vice  president.  M.  V.  McQuigg: 
Measurer,    H.    H.    Welch:    secretary,    K.    V.    Dallas. 

SAN  FRANCISCO,  CAL  -Messrs.  Smith  &  Byrnes,  who 
were  interested  in  the  Seven  Oil  Company,  have  acquired  some 
S.000  acres  in  the  Kreyenhagen  District,  about  15  miles  south 
of  Coalinga.  They  are  now  busy  cleaning  the  abandoned 
wells  on  the  Black  Mountain  and  Black  Hills  properties  and 
will   endeavor  to   get  their   fuel   from   them. 

The  oil  industry  of  California  is  enjoying  a  splendid 
prosperity  at  the  present  time;  there  is  an  increasing  interesl 
and  activity;  and  investors  are  being  attracted  to  the  fields 
by  virtue  of  the  nice  profits  which  are  being  made  by  Cali- 
fornia oil  companies.  The  chief  factors  in  the  present  move- 
ment are  increasing  disbursements  by  the  listed  oil  com- 
panies; an  increasing  production  of  crude  oil.  with  the  demand 
greater  than  the  supply  of  the  fields,  and  a  good  price  pre- 
vailing for  the   product. 

SAN  FRANCISCO,  CAL.— Several  important  oil  repre- 
sentatives have  made  statements  to  the  effect  that  unless 
efforts  are  made  to  stop  increasing  the  production  of  oil 
in  this  State  prices  will  fall  considerably.  These  men  have 
recommended  a  suspension  of  all  development,  except  such 
as  may  be  necessary  to  protect  lines  or  to  comply  with  lease 
requirements.  The  output  is  now  estimated  at  10,000  barrels 
a  day  in  excess  of  consumption  and  within  the  last  70  days 
the  Associated  Oil  Company  has  placed  in  storage  728,000 
barrels  in  the  Kern  River  field.  The  yield  daily  is  151.000 
barrels;  the  consumption  is  142.000  barrels.  At  the  present 
ratio  of  increase  the  production  will  be  20.000  barrels  in  ex- 
cess of  consumption  by  the  end  of  the  year. 

SAX  FRANCISCO.  CAL.— In  190S  California  produced 
over  5.000,000  barrels  more  than  the  record  for  1007.  There 
seems  but  little  question  that  this  year  will  show  still  greater 
gains,  by  reason  of  the  large  number  of  new  companies  which 
are  entering  the  field,  and  which  are  bringing  in  new  pro- 
ducers. It  is  likely  that  the  output  for  1909  will  top  the  50,- 
000,000-barrel  mark.     The  principal  producer  is  Kern  county. 


with  the  Kern  River  district  leading.  Next  in  order  is  the 
Sunset,  field;  then,  in  turn,  the  Midway  and  the  McKittrick. 
Over  300  new  wells  were  drilled  in  1908,  and  a  larger  number 
"ill  I"-  recorded  for  the  present  year.  Of  the  forty  odd  listed 
oil  companies,  nearly  thirty  are  now  making  regular  disburse- 
ments. The  dividends  for  March,  paid  by  the  listed  compan- 
ies alone,  amounted  to  $450,000;  bringing  their  grand  total 
almost  to  the  $20,000,000  mark.  And  to  this,  of  course,  must 
1m  added  the  dividends  of  the  companies  not.  listed  on  the  ex- 
change, as  well  as  the  profits  made  by  private  owners.  Fuel  is 
at  a  premium  on  the  Pacific  Coast,  and  oil  has  been  in  steadily 
increasing  demand  for  fuel  purposes  in  many  lines  of  industrial 
undertaking.  A  big  customer  is  the  railroad  interests,  all  the 
is  systems  looking  to  this  fuel  for  operating  purposes. 
Oil  is  cheaper  than  coal,  aud  oil  becomes  a  necessity,  by  rea- 
son  of  the  Inadequacy  of  the  supply  of  coal  from  the  Pacific 
Coast.  The  Orient  constitutes  another  big  customer  for  Cal- 
ifornia oil,  and  frequently  has  had  to  carry  oil  from  sections 
farther  away,  because  of  the  inability  of  this  field  to  meet 
the  demand  Men-  uses,  and  relatively  increasing  demand  for 
California  oil.  holds  up  the  market;  and  in  keeping  therewith 
the  opening  of  new  producers  in  various  sections  is  stimulat- 
ing activity  in  oil  well  operation. 


SPRING     MEETING     OF     THE     AMERICAN      SOCIETY     OF 
MECHANICAL    ENGINEERS. 

'I'he  American  Society  "i  Mechanical  Engineers  will  hold 
its.  spring  meeting  in  Washington,  D.  ('..  May  1-7.  Profes- 
sional sessions  will  be  held  at  which  papers  on  the  con 
veying  of  materials,  gas  power,  engineering,  steam  turbines. 
the  specific  volume  of  saturated  steam,  oil  well  pumping  and 
various  other  subjects  will   be  discussed. 

\t  the  reception,  which  will  be  held  in  tin-  New-  Willard 
hotel,  an  address  of  welcome  will  be  made  by  Hie  Hon.  B.  F. 
Macfarland,  president  of  the  Board  of  Districl  Commission- 
ers, with  a  response  by  Mr.  Jesse  M.  Smith,  president  of  the 
society. 

During  the  convention  President  Taft  will  hold  a  recep 
lion  for  the  members  a!  the  White  House.  The  War  Depart- 
ment will  give  a  special  exhibition  drill  of  the  V.  S.  troops 
tit  Fort  Myer,  to  which  the  members  and  guests  will  be  in- 
vited. At  the  same  time,  if  the  conditions  are  favorable,  an 
-ion  of  a  dirigible  balloon  will  be  made  and  probably 
also    that    of    an    aeroplane. 

An  address  will  be  given  by  Rear-Admiral  Melville,  retired, 
past  president  of  the  society,  and  former  engineer-in-chief 
of  the  navy,  the  subject  being  "The  Engineer  in  the  Navy." 
This  evening  will  be  made  the  occasion  for  the  presentation 
in  the  national  gallery  of  a  portrait  of  Rear-Admiral  Melville 
presented  by  friends  and  admirers.  It  will  be  received  for 
the  national  gallery  by  Dr.  C.  D.  Walcott,  secretary  of  the 
Smithsonian  Institution. 

F.  H.  Newell,  director  of  the  Reclamation  Service,  will 
deliver  an  illustrated  address  on  "Home  Making  in  the  Arid 
Regions."  Trips  will  be  made  to  various  points  of  interest 
about  the  city  and  a  number  of  pleasurable  excursions  have 
been  planned. 

The  papers  to  be  presented  are  as  follows: 

A  Unique  Belt  Conveyor.  Ellis  C.  Soper:  Automatic 
Feeders  for  Handling  Material  in  Bulk.  C.  Kemble  Baldwin  ; 
A  New  Transmission  Dynamometer,  Prof.  William  H.  Kener- 
son:  Polishing  Metals  for  Examination  with  the  Microscope, 
A  Kingsbury:  Marine  Producer  Gas  Power.  C.  L.  Straub;  Op- 
erating System  for  a  Small  Producer  Gas  Power  Plant,  C.  W. 
Oberf :  A  Method  of  Improving  the  Efficiency  of  Gas  Engines. 
T.  E.  Butterfield;  Offsetting  Cylinders  in  Single-Acting  En- 
gines, Prof.  T.  M.  Phetteplace:  Small  Steam  Turbines.  George 
A.  Orrok;  Oil  Well  Tests.  Edmund  M.  Ivens;  Safety  Valve 
Discussion:  Specific  Volume  of  Saturated  Steam,  Prof.  C.  H. 
Peabody;  Some  Properties  of  Steam,  Prof.  R.  C.  H.  Heck;  A 
New  Departure  in  Flexible  Staybolts,  H.  V.  Wille. 


JOURNAL    OF  "ELECTRICITY,    POWER    AND    GAS. 


TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con* 
■ent  of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer — who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 


LAMP   ADAPTERS 
American         Eveready        Co., 
Benjamin   Electric   Mfg.  Co. 
Bryant  Electric  Co. 
Dale  Co. 

General   Electric  Co. 
Hubbell,  Harvey. 
Perkins  Elec.  Switch  Mfg.  C«. 

ALARMS 

BURGLAR    ALARMS 
Edwards  &  Co. 
Electric  Goods   Mfg.  Co. 
Partrlck, Carter  <£.  Wllklns  Co. 
Stanley  <&.   Patterson,    Inc. 
Western   Electric  Co. 

FIRE   ALARMS 
Edwards  &  Co. 

Partrick,    Carter    &     Wllkins 

Co. 
Western    Electric   Co. 

WATER   ALARMS 
Partrlck, Carter  <S.  Wllklns  Co. 


ANCHORS 


&     Co., 


Johns-Manville    Co., 

"J.   W." 
Klerulff,     B.     F.     Jr. 

"Hubbard." 
Klein  «    Sons,   Mathlas. 

ANNUNCIATORS 

Edwards   &   Co. 

Elec.  Goods  Mfg.  Co.,  "Ross." 

"Rivol,"    "Perfect, ''    "Nox- 

all." 
Partrlck,     Carter    &     Wllklns 

Co.,   "King." 
Standard   Elec.   Wks,  "C.&S." 
Stanley  <£.   Patterson,    Inc. 
Western   Electric  Co. 

ARMS 

CROSS  ARMS 

American     Cross     Arm     Co., 
"Walworth    &    Neville." 

California    Pole   &    Piling   Co. 

Klerulff  B.   F.,  Jr.  4  Co. 

Walworth  &  Neville  Mfg.  Co. 

Western    Electric    Co.,   ^Wal- 
worth &  Neville." 

MAST    ARMS 

Elec.  Appliance  Co.,  "Cutter" 

Ft.   Wayne   Electric   Works. 

Klerulff,     B.     F.,    Jr.    &     Co., 
"Cutter." 

Western   Elec.  Co.,  "Fletcher" 

TELEPHONE    TRANS- 
MITTER   ARMS 
Dean   Electric  Co. 
Elec.   Appliance   Co.,   "Baco." 
Klerulff,     B.     F.,    Jr.     &     Co., 

"Sterling." 
Sterling    Elec.    Co. 
Western   Elec.   Co 

ASBESTOS 

Johns-Manvllls   Co.,    H.    W. 

AUTOMOBILE  ACCESSORIES 

American         Eveready        Co., 
"Ever   Ready." 


JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

LOOK   FOR   THE  ROEBLING    SEAL  ON    EVERY   BUNDLE 
SAN  fRANCISCO,  624  folsom  Street  PORTLAND.  91  first  Street 

LOS  ANGELES.  Market  and  Alameda  St.  SEATTLE.  900  First  Ave.  South 


^\                 ^^ 

AM  ERICAN  CROSS-ARM  CO. 

ASK 
/HYOUR  DEALER/A 
%%.    FOR     /j^ 

WALWORWSp^JOIEVI  LLE 
V^CBOSS-ARMS^ 

CHICAGO 

/^ 

^\ 

'The    Paint  That  Wont  Come   Off 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapest 

RUBEROID  ROOFING 

BONESTELL  &  CO.,  Agents 


118  first  Street, 


San    i.iin  !■■,(  it 


MATERIAL    FOR 

Pole  Line  Construction 

Foundry,  Machine  and  Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  Monadnock   Building 

PHONE    KEARNY   2191 


THE    NEW    WAY 


Of  PACKING 
Switch  Plates 


The  Arrow   Electric  Co. 

HARTFORD,    CONN. 


PELTON-FRANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of   any    capacity    contracted    for   and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

101  1    MONADNOCK  BLDG  .   SAN  FRANCISCO,  CAL. 

84    WEST   ST.,    NEW   YORK    CITY 


Do  I  Wanto  B  a  "Good  Fellow" 

with  your  trade  and  add  $20.00  to  your 
weekly    income    without     extra     work  ? 


TEDDY'S     LABORATORY,   WHEELING.  W.  VA. 


DUN  CAIN 

TRANSFORMERS  «»  METERS 

are  of  the  highest  grade 


LARGE  STOCK  CARRIED    IN    SAN  FRANCISCO 

G.  A.  WILBUR 

61  second  St.,      San  Francisco 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 


1  1     Broadway 


New  York 
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A 

Aluminum  Co.  of  America  — 
Pittsburgh,    Pa. 
San    Francisco.    Monad- 
nock   Bldg. 

Los      Angeles,      Pacific 
Electric   Bldg. 
Seattle.     Colman    Bldg. 

American  Circular  Loom  Co —  1  1 
Boston.    45   Milk. 
San  Francisco.  770  Fol- 
som. 
Seattle.    Lowman    Bldg. 

American  Cross- Arm  Co 7 

Chicago,    Heyworth 

Bldg. 
American  "Eveready"  Co.         4 

San  Francisco,  755  Fol- 

som 
•     LoB    Angeles,    1038     S. 

Main. 
American  School  of  Crspndnc.23 

Chicago,    Illinois. 
American  Transformer  Co 

Newark,  X.  J. 
Arrow  Electric  Co 7 

Hartford.  Conn. 
Aylsworth  Agencies  Co 

San  Francisco,  165  Sec- 
ond St. 

B 

Belden  Manufacturing  Co 3 

Chicago.     194    Michigan 
St. 

Benicia  Iron  Works 7 

San   Francisco,   Monad- 
nock  Bldg. 

Benjamin  Elec.  Mfg.  Co 

Chicago,  40  W.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co 

Boston.  246  Summer. 

Bonestell  &  Co 7 

San  Francisco.  US  First. 

Bossert  Elec.  Construction  Co.-  1 1 
L'tica,  N.  T. 

San  Francisco,  770  Fol- 
Bom. 
Seattle.   Lowman    Bldg. 

Brookfield  Glass  Co..  The....    1 
New    York.    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 2 

San   Francisco,   44   Sec- 
ond St 

Bryan-Marsh  Co 

Oakland,  Cal..  12th  and 
Clay. 
Bryant  Electric  Co. 15 

Bridgeport.   Conn. 
San  Francisco.  609  Mis- 
sion. 

c 

Cal.  Inc.  Lamp  Co 2 

San  Francisco,  141  New 
Montgomery, 

California  Pole  and  Piling  Co. 
San    Francisco.    SO 
Fife  Building. 

Chase  Shawmut  Co. II 

Newburyport.  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle.   Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co.  _   3 
Chicago.    170    So.    Clin- 
ton St. 

Continental  Nat. GasAlcohol  Co.  4 
Wheeling.   W.    Va_ 

Cutter  Company,  The 

Philadelphia.   Pa. 

San  Francisco.  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 


D 

Dale  Companv,  The  .    5 

New  York.  352  W.   13th. 

San  Francisco.  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

Dean  Electric  Co 

Elyria.   Ohio. 
San  Francisco.  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 
Chicago.  Postal  Bldg. 
San    Francisco.    301 
Front. 
Los  Angeles.  355  E.   2d. 

Dietert-  Swenson  Co 

San    Francisco,    80    Te- 
hama. 

Dossert  4c  Co. 5 

gom 

Duncan  Elec.  Mfg.  Co.  7 

Lafayette.   Indiana. 
San    Francisco.    61   Sec- 
ond. 

D.  &  W.  Fuse  Co 

Providence.  R.  I. 


Edwards  &  Co..   . 

New    York,     140th    and 
Exterior   Sts. 

Electric  Appliance  Co 

San  Francisco.  730  Mis- 
sion. 

Elejctric  Goods  Mfg.  Co.. .    .  . 
Boston.  Mass. 
San  Francisco,  165  Sec- 
ond St 

EUectric  Storage  Battery  Co.    __ 
Philadelphia. 
San  Francisco,   Crocker 
Bldg. 


Fort  Wayne  Elec.  Works 

Fort  Wayne,  Ind. 
San  Francisco,  604  Mis 
sion. 


.- 


General  Electric   Co 16 

Schenectady,  N.  Y. 

San      Francisco.     Union 

Trust  Bldg. 

Los    Angeles.    Delta 

F.  dg 

Seattle.   Colman   Bldg. 

Portland.    W  o  r  c  e  ster 

Bldg. 

H 

Habtrshaw  Wire  Co 

New  York.  25S  Broad- 
way. 

Henshaw,  Bulkley  &c  Co 

San  Francisco,  219  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holophane  Company,  The 

New    York.    227    Fulton. 
E  rancisco.  151  New 
Montgomery. 

Hubbell.  Harvey,   Inc.. 
Bridgeport.  Conn. 

Francisco.  770  Fol- 
som. 

ttle,    Lowman    Bldg. 

Hughes  &  Co.,   E.  C 3 

Francisco.  725  Fol- 
som. 

Hunt,  Mirk  &  Co 6 

.-rancisco.  141  Sec- 
1  St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    1 
Jonesboro.  Indiana. 


J 

Johns-Mangle  Co.,  H.   W. 
New  York.  100  William. 
San  Francisco,  159  New 
Mon,tgomery. 
Los  Angeles.  203  E.  5th. 
Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co.  9 
Chicago. 
San  Francisco.  88  First. 

Kierulff.  B.  F.  Jr.  &  Co. 

Angeles,      120      S. 
Angeles. 
3    •     Francisco,  133  New- 
Montgomery. 
Seattle.    406    Central 
Bldg. 

Klein,  Mathias  &  Sons  2 

Chicago,     95    W.     Van 
Buren. 

Krantz  Mfg.  Co..  H.  2  i 

L 

Locke  Insulator  Mfg.  Co 

Victor.  N.  Y. 
San    Francisco,   Monad- 
nock  Bldg. 

Los   Angeles.   Pacific 
Electrical   Bldg. 
Seattle.  Colman  Bldg. 

M 

Moore,  C.  C.  &  Co.,   Inc 3 

San  Francisco,  99  First. 

Los    Angeles.    Trust 

B      g 

Seattle.    Mutual    Life 

Bldg. 

Portland.    Wells    Fargo 

B    Ig 

N 

New  York  Insl'td  Wire  Co.  _ 
New  York,  114  Liberty. 
San  Francisco.  770  Fol- 
som. 

:'.e,    Lowman    Bldg. 

o 

Ohio  Brass  Co. 

Mansfield.   Ohio. 
San    Francisco,   Monad- 
nock  b:    - 

Los  Angeles,  Pac.  Elec 
- 
Colman    Bldg. 

Okonite  Co .-    1 

New    York.    253    Broad- 
way. 

P 

Pacific  Dec.  &  Mfg.  Co.  .       ..    3 

San    Francisco.    SO    Te- 
hama. 

Pacific  Elec.   Heating  Co 

Ontario.  Cal. 

Pacific  Meter  Co. ! 

San  Francisco.  301  Santa 
Marina  Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
5h  reve 

Bldg. 

Paiste  Co..  H.  T. 9 

ParamnePaint  Co. 9 

Fran  Cisco,    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 
Philadelphia.  22d  and 
Wood. 

Pass  &  Sevmour.  Inc. 

ay,  N.  Y. 

Pelton  Water  Wheel  Co..The     7 
Francisco.       1095 
adnock    Bldg. 


Perkins  Elec-Sw'h  Mfg.Co.,The 
Bri>i-  'onn. 

San  Francisco,  609  Mis- 
sion. 

Phillips  Insulated  Wire  Co._  _  _    I 
Pawtucket.  R.  I. 

Pierson,  Roeding  &  Co . .    4 

San    Francisco,   Monad- 
nock  Bldg. 

Los  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman  Bldg. 

R 

Reisinger,   Hugo / 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co 

South      Framingham, 

Mass. 

San    Francisco,    60    Na- 

toma. 

Roebling's,  John  A.  Sons  Co._   7 
San  Francisco,  624  Fol- 
som. 

Los  Angeles.  Market  & 
Alameda. 
Portland,  91  First 
Seattle.    900    1st  Av.   So. 


2 


Safety  InsTt'd  Wire&  Cable  Co.  3 
Bayonne,  N.  J. 
San  Francisco.  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacramento,  Cal..  211  J. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henrv  D. 24 

Boston,  131  State. 

Simplex  Elect  I  Co.,  The 

Boston.  110  State. 

San       Francisco,       6  12 

Howard. 

Los    Angeles,    Security 

Bldg. 

Seattle.   Alaska  Bldg. 

Portland,  Couch   Bldg. 

Simplex  Electric  Heating  Co..  _   2 
Cambridge.    Mass. 
San       Francisco.       6  12 
Howard. 

Los    Angeles,    Security 
Bldg. 

Alaska    Bldg. 
Portland,  Couch  Bldg. 

Skinner  Engine  Co 23 

Erie,    Pennsylvania. 

Southern  Engineer     

Atlanta,    Georgia. 

Southern  Pacific  Co. 24 

San   Francisco.   Flood 
Bldg. 

Sprague  EUectric  Co.  . 

New  York  City.  527-531 
West    34tl      3t 

Francisco.      Atlas 

.tie.   Colman   Bldg. 

Standard  Elect'!  Works.  I 

San  Francisco.  141  New 

'.gomery. 

Standard  F.ng.  Co 

San    Francisco.    60    Na- 
toma  St 

Standard  L  nd.  Cable  Co I 

San    Francisco.    Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bids. 

ttle   Office.   Lowman 
Bldg. 

Stanlev  &  Patterson,  lnc 10 

Nt-w    York.    23    Murray 

St 

San  Francisco,  770  Fol- 

- 

Seattle.    Lowman    Bldg. 


Star  Porcelain  Co 9 

Trenton.  N.   J. 

Sterling  Electric  Company 

San  Francisco.  137  New 
Montgomery. 

Sterling  Paint  Company, 7 

San       Francisco.       118 
First. 

Sunbeam  Inc.  Lamp  Co 5 

Chicago.  259  S.  Clinton. 


Technical  Book  Shop 13 

San  Francisco.  604  Mis- 
sion. 

Teddy's  Laboratory  Co. 7 

Wheeling.  W.  Ya. 

Tel.  &  Elec.  Equip.  Co. 2 

San       Francisco,       6  12 

Howard. 

Los     Angeles.    Security 

Bldg.       - 

Seattle,  Alaska  Bldg. 

Portland,  Couch  Bldg. 

Thomas  and  Sons  Co.,  R 

New    York,    227    Fulton. 
East  Liverpool,  Ohio. 

Thorpe  &  Son,  J.  T 

San  Francisco,  525  A  st 

Tracy  Engineering  Co 5 

San  Francisco,  461  Mar- 
ket. 

Los   Angeles,   Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co 

Chicago.  74  West  Jack- 
son. 

Vulcan  Iron  Works 

San  Francisco.  604  Mis 
sion. 


w 

Waters  &  Co.,  R.  J 

San    Francisco,  717  Mar- 
ket   Si 

Watson,  Sidnev    

San  Francisco.  180  Jes- 
sie St. 

Western  Electric  Company 

San  Francisco.  6S0  Fol- 
som. 

thSl 
Los  Angeles.  119  E.  7th. 
Seattle.  151S  1st  Av.  So. 

West  h'se.  Elec.  &  Mfg.  Co... 
Pittsburg.  Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527  South 
Main. 

Seattle.    314    Central 
Bldg. 

Portland.   Couch  Bldg. 
Spokane.   424    1st   Av. 

Westinghouse  Machine  Co 

P:t:sburg,   Pa. 
San  Francisco.  141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't  Co 

Waverly  Park.  N.  J. 
New  York.  74  Cortlandt 
Francisco.   41S   Eu- 
genia Av. 

Wilbur.  G.  A 

San    Francisco.    61    Sec- 
ond St 
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BATTERIES 

DRY    BATTERIES 
American         Eveready        Co., 

"Ever   Ready"    and    "Cres- 
!      cent.' 

Elec.    Appliance    Co.,    "1900." 
Elec.   Goods   Mfg.   Co.,   "Sam- 
son  Semi-Dry." 
Klerulff,     B.     F.,    Jr.    A     Co., 

"Columbia,"    "King." 
Sterling     Elec.     Co.,     "Bear." 

"Sequoia." 
Standard      Electrical     Works, 

"Standard." 
Stanley     A     Patterson,     Inc., 

"Exeter."    "Matchless." 
Western    Electric    Co.,    "Blue 

Bell,"   "Liberty." 
DRY  BATTERY   HOLDERS 
Stanley     A     Patterson,     Inc., 

"Patterson." 

.     MEDICAL    BATTERIES 
;Partrick, Carter  A  Wllklns  Co. 
Stanley     A     Patterson,     Inc., 
"Electro-tonic."    "Vetter." 

IOPEN  AND  CLOSED  CIR- 
CUIT  WET    BATTERY 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son,"   "Noswas." 

Partrick, Carter  A  Wllkins  Co. 

Stanley  A  Patterson,  Inc., 
"Gold    Medal."    "Farada.y." 

Western    Electric   Co. 
STORAGE     BATTERIES 

Elec.   Storage    Battery   Co. 

vv  estyh.se   Machine  Co. 

BELLS 

ELECTRIC    BELLS 
Fdwards  A  Co.,  "Rex,"  "Lun- 

gen." 
Electric   Appliance   Co.,   "An- 

sonia." 
Elec.    Goods    Mfg.    Co.,    "Vlc- 
1    tor,"  "Dandy,     "Tyrolean." 
Partrick, Carter  A  Wllklns  Co. 
Stanley     A     Patterson,     Inc., 

"Faraday."         "Columbia, 
;     "Liberty." 

Western  Electric  Co.,  "Haw- 
thorne." 

ELECTRO-MECHANICAL 

GONGS 
Edwards  A   Co. 
Electric   Goods    Mfg.   Co. 
Partrick. Carter  <&  Wllklns  Co. 

MAGNETO    BELLS 
Dean   Elec.   Co. 
Elec.   Appliance  Co.,   "Eaco." 
Electric  Goods  Mfg.  Co. 
Klerulff,     B.     F.,    Jr.    A     Co., 

"Sterling." 
Kellogg  Sw'b'd  A  Supply  Co. 
Standard  Elec.  Wks.,  r'C  &  S" 
Western   Electric  Co. 

BOILERS 

Henehaw-Bulkley  A    Co. 
Moore  A  Co.,  Chas.  C,  "B.  A 

W." 
Tracy   Engineering   Company, 

Edge  Moor." 

BOOKS 

Technical    Book   Shop. 

BOXES 

FLOOR    AND  OUTLET 
BOXES 
Krantz,   H.,   Mfg.   Co. 

JUNCTION    BOXES 
Krantz    Mfg.    Co.,    H. 

WALL   BOXES 

Benjamin   Elec.   Mfg.  Co. 

Bossert  Electric  Const.  Co.. 
"Bossert." 

Chase-Shawmut  Co.,  "Knock- 
out." 

Chicago  Fuse  Wire  A  Mfg. 
Co.,   "Union." 

Cutter  Co.,  The,   "Munit." 

£lec.  Appliance  Co.,  "T  &  B" 

General   Electric  Co. 

Krantz,   Mfg.  Co.,  H. 

Paiste,    H.    T.    Co. 

Pass  A  Seymour. 

Sprague  Electric  Co.,  "Uni- 
versal." 

Standard  Elect'l  Wks.,  "M  A 
M." 

Stanley  A  Patterson,  Inc., 
"Simpler  " 

BRACKETS 

CEILING     BRACKET   AND 

DESK   FIXTURES 
Stanley     4     Patterson,     Inc., 
"Sunlight." 

DESK  TELEPHONE 
BRACKETS 
Stanley     A     Patterson,     Inc., 
Imperial." 


Your  Switch  Love 

does  not  have  to  be  interfered  with  to  make  up  a  Panel  Cut-Out 

for  a  Rotary  Switch. 
These  new  Paiste 
Cut-Outs  take  the  new 
type  Single  or  Double 
Pole  Switches  of  ALL 
manufacturers.  They 
are  Paiste.  of  course; 
just  another  of  these 
specialties  that  make 
us  "the  leading  special- 
ty manufacturers." 

"Paistery"  (monthly)  keeps    you   informed  as  to  all    new  things. 

Do  you  get  your  copy?     Let  us  know.  = 

M.  T.  PAISTE  CO.,  Philadelphia,  Pa. 


Catalog  No.  5191 


New  York 


Boston 


Chicago 


Li 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL 
AND    STAR 


KNOWN    STAR    OVAL 
IDEAL    INSULATORS 


THE  STAR  PORCELAIN  COMPANY 


TRENTON,    N.    J. 


OUR    SPECIALTIES    TOR     ELECTRICAL    USE 

Si  INSULATING  TAPE 

ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL    FOLDER 

"Electrical  Insulation" 

THE   PARAFFINF   PAINT   CO.,   San  Francisco 


Wanted  and  For  Sale 


The  rate/or  advertisements  in  this  column  is  $1.00  per  insertion  for  :.i 
words  or  less:  additional  wordsscentst  in  advance.    Remit- 

tance and  copy  should  reach  this  office  not  later  than  Monday  noon  J 
next  succeeding  issue. 

Re],  -•  nt  in  care  of  the  Journal  of  Electricity  Power  and  Cas 
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V^  INTED — Back  numbers  of  the  Journal  of  Elec- 
"™  trlelty,  Power  and  Gas.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal  of   Electricity,   Power  and   Gas, 

604    Mission    Street.    San    Francisco. 

A  GENTS  WANTED  on  a  guaranteed  weekly  salary 
^*  to  represent  our  two  publications.  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO.. 
Sub.  Dept..  Atlanta,  Georgia. 

11/  ANTED — Men  coming  in  direct  touch  with  Steam. 
"  Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER.  907  Atlas 
Bldg.,  San  Francisco.  Cal. 

CITT'ATION  WANTED — By  electrical  engineer  with 
•J  15  years'  experience  in  designing  and  estimating  ' 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress Box   101.  Journal  of  Electricity,  San  Francisco. 

pLECTRICAI,  ENGINEER  with  general  plant  experi- 
*-■  ence  wants  power  plant  position  as  superintendent 
or  assistant  superintendent  outside  of  large  city  where 
he  is  at  present  engaged.  Address  Box  106.  Journal  of 
Electricity. 


KELLOGG— 

TELEPHONES 
SWITCHBOARDS 
LINE  SUPPLIES 
INTERCOMMUNICATING  TELEPHONES 
RAILWAY  TELEPHONES  & 
DISPATCHING  SYSTEMS 


ARE  KNOWN  PROM  THE 
ATLANTIC  to  the  PACIFIC 

as  quality  instruments 

WHY? 

ASK  KELLOGG  CUSTOMERS 


JrttttWAiBWSlIkXHLi 


We  should  be  glad  to  have  you  study  our 

telephones  and  systems  at  our 

Pacific  Coast  Branch 

SAN  FRANCISCO    OFFICE 

First  and  Mission  Streets 


Telephones,    Etc.,   in  Stock 


B.  F.  Kierulff,  Jr.  &  Co. 


PACIFIC   COAST  SALES   AGENTS    FOR  

STERLING    ELECTRIC    CO. 

LAFAYETTE.  IND. 

Manufacturers  of  Telephones,  Switchboards 
and  Protectors 


See  our  new  Central  Energy  Desk  Set. 
Best  and  cheapest  on  the  market. 
Write  for  catalogue  a.id  prices. 
Complete  stock  carried  in  Los  Angeles. 


Chicago  Insulated  Wire  &  Mfg.  Co. 

Factory:  Sycamore.  Illinois 

Weatherproof,    Magnet  and 
Annunciator  Wire 


Los  Angeles:   120  S.  Los  Angeles  St. 

Seattle:    Manny  Myers  Co.,  406  Central  Building 

San  Francisco:   133  New  Montgomery  St. 
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Ready  for 
You! 

THE  NEW 
LINE  OF 


HUBBELL  KEYLESS 
CEILING  SOCKETS 

fj  Highly  ornamental — extremely  simple 
in  construction  —  handy  to  install  and 
strong  enough  to  sustain  the  combined 
weight  of  any  lamp  and  shade,  they  will 
appeal  to  all  who  are  looking  for  some- 
thing better  than  the  best  previous  types 
of  Ceiling  Sockets. 


No.  35035  Metal  Base,         60c. 
No.  35036  Insulated  Base,  60c. 


Standard   Pckg.    100 
Standard   Pckg.    100 


Write  for  Discounts 

HARVEY  HUBBELL,  Inc. 


SAN   FRANCISCO 


770  Folsom  Street 
BRIDGEPORT 
Conn. 

Complete  Stock  Carried  in  San   Francisco 


SEATTLE 
Lowman  Building 


J 


PATTERSON   WIRELESS 
DRY  BATTERY  HOLDER 


"You    screw  the  battery  in  — we've  done    the  rest" 
(Battery  renewals  like  lamp  renewals) 

A  REVOLUTION  IN 
BATTERY    WORK 

<|  Wireless  Battery  Holders 
must  win  the  commendation 
of  every  up-to-date  con- 
tractor, for  they  make  the 
hitherto  unsightly,  unsatis- 
factory battery  set  ideal. 
<][  Strips  screw  up  against 
beams  of  cellar  or  against 
side  wall,  as  desired. 
<fl  Automatic  bridge  for  each  cell,  so  an  ex- 
hausted battery  can  be  taken  out  without 
interrupting  circuit.  Send  for  Bulletin 

STANLEY  &  PATTERSON,  Inc. 

SAN  FRANCISCO 


770  Folsom  Street 


NEW  YORK 
23    Murray    Street 


SEATTLE, 
Lowman  Building 


Complete  Stock  Carried  in  San   Francisco. 


Sterling  Elec.  Co.  "Equi- 
poise 

Western    Electric   Co 
IRON    POLE    BRACKETS 

Benlcla    Iron   Works. 

Elec.  Appliance  Co.,  "Cutter." 

Kierulff,  B.  F..  Jr.  4  Co., 
"Cutter." 

Plerson.   Roeding  4   Co. 

Western    Elec.    Co.  "Fletcher" 

BUILDING  CONTRACTORS 

Watson,    Sidney 

Tl  orpe  &.   Sons,   J.   T. 

BURNERS 

ELECTRIC  GAS  LIGHTING 
BURNERS 

Edwards  4  Co. 

Electric  Goods  Mfg.  Co.,  "Ad- 
vance." 

Welsbach   Company. 

Western  Electric  Co.,  "Ed- 
wards." 

CABINETS 

SPECIAL  CABINETWORK 
Krantz,   H.,   Mfg.   Co. 

STEEL  AND   IRON 
CABINETS 
Krantz.   H.,  Mfg.  Co. 

CABLES 

SUBMARINE  AND  LEAD- 
COVERED 

Electric  Appliance  Co.,  'JPar- 
anlte." 

General    Electric   Co. 

Hablrshaw  Wire  Co.,  "Hab- 
irshsLW." 

Kierulff,  B.  F.,  Jr.  4  Co., 
"National." 

Okonlte  Co..   "Okonite." 

Roebllng's  Sons  Co.,  John  A., 
"Tolma." 

Safety  Ins.  Wire  4  Cable  Co. 

Standard  Underground  Cable 
Co. 

Simplex  Electrical  Co.,  "Sim- 
plex." 

Western   Electric   Co.,   "Haw- 
thorne." 
PAPER  INSULATION 

Belden    Manufacturing   Co. 

Western    Electric   Co. 

TELEPHONE  CABLE 

Dean    Electric   Co. 

Kellogg  Sw'b'd  &  Supply  Co. 

Kellogg,    W.    E.   Co. 


CARBONS 

ARC    LIGHT    CARBONS 
Brooks-Follis.    Elec.      corp'n 

he,  "Siemens." 
Reislnger,     Hugo,     "Electra," 

"Nuernberg." 

CIRCUIT  BREAKERS 


The, 


"I-T-E." 


INDUCTION    COILS 
Electric   Goods    Mfg.   Co. 
Kellogg  Sw'b'd  4  Supply  Co 
Partrick, Carter  4  Wllkins  Co 
Western    Electric   Co. 

SPARK    COILS 
Electric   Goods    Mfg.   Co. 
Western    Electric   Co. 

COMPOUNDS 

BOILER     COMPOUNDS 
Dearborn     Drug    4    Chemical 

Works. 
Johns-Manvllle     Co.,     H.     W., 

"Magic." 


CONDUIT 


Cutter     Co. 
"Halite. " 

Ft.   Wayne   Electric   Works. 

General    Electric   Co. 

Kierulff,     Jr.,     4     Co.,     B.     F. 
"I  lartman." 

Pacific    Electric    4    Manufac- 
turing   Co. 

Western    Elec.    Co.,    "I-T-E," 
"Palite." 

Westghse   Elec.   4   Mfg.   Co. 

CLAMPS 

GROUND    CLAMPS 
Belden    Manufacturing   Co. 
Bossert   Electric   Const.   Co. 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
General    Electric   Co. 
Paiste    Co.,    H.    T.,    "Perma- 

Effect." 

CLEATS 

FIBRE   CLEATS 
Blake  Signal  4   Mfg.  Co. 

PORCELAIN    CLEATS 
General    Electric   Co. 
Pass  4   Seymour 
Standard      Electrical     Works, 

"Standard." 
Star    Porcelain    Co. 
Thomas  4  Sons  Co.,   R. 
Weber  Elec.  Co.,  H.  D.  Sears. 

general  pales  agent. 
Western  Elec.  Co..  "Thomas" 

COILS 

ARMATURE     AND     FIELD 

COILS 
Belden    Manufacturing    Co. 
General    Electric   Co. 
Western  Electric  Co.,  "Delta- 

beston." 
Westghse   Elec.   4   Mfg.   Co. 


FLEXIBLE   CONDUIT 

American   Circular   Loom   Co., 
"Circular    Loom." 

Spraiue    Electric  Co.,  "Green- 
field." 

RIGID  CONDUIT 

American   Circular   Loom   Co.. 
"Eleetroduet ." 

Elec.   Appliance   Co.,   "Galva- 
duct."    "Loricated." 

Kierulff,     B.     F.,     Jr.     4     Co., 
"American." 

Roebllngs     Sons     Co.,     J.     A. 
"Navalite." 

Sprague     Electric    Co.,     "Iron 
Armored." 

UNDERGROUND  CON- 
DUIT 

American      Cross     Arm      Co., 
"Walworth    &    Neville." 

Johns-Manville     Co.,     H.     W., 
"J.-M." 

Plerson,   Roeding  4   Co.,  "Fi- 
bre.'' 

Roebllngs     Sons     Co.,     J.     A., 
"Bituminized    Fiber." 

Western   Electric   Co.,  Agents 

CONNECTORS 

CABLE    CONNECTORS 
American         Eveready        Co., 

"Bulldog." 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    4    Mfg. 

Co. 
Kierulff,  B.   F.,  Jr.  &  Co. 

CORD 

FLEXIBLE    BELL  CORD 
Belden    Manufacturing   Co. 
General    Electric   Co. 
Kierulff,     B.     F.     Jr.     4     Co., 

"National." 
Plerson,  Roeding  4  Co.,  Agts, 

Elec.   Cable   Co. 
Roebllng    Sons    Co.,    John    A. 
Simplex    Elec.   Co. 
Western    Electric   Co. 

LAMP   CORD 
Belden    Mfg.   Co. 
Elec.    Appliance    Co.,    "Para- 

nite." 
General    Electric   Co. 
Okonite   Co.,   The,   "Okonite." 
Pierson,  Roeding  4  Co.,  Agts. 

Elec.  Cable  Co. 
Roeblings   Sons    Co.,   John   A. 
Safety  Ins.   Wire  4  Cable  Co. 
Simplex   Elec.   Co. 
Standard    Und.    Cable   Co. 
Western    Elec.    Co.,    "Victor." 

TELEPHONE    CORD 
Belden    Manufacturing   Co. 
Dean   Electric  Co. 
Kellogg   Sw'b'd   4   Supply   Co 
Kierulff,  B.  F.,  Jr.  4  Co. 

"National." 
Pierson,  Roeding  4  Co.,  Agts. 

Elec.  Cable  Co. 
Safety   Ins.   Wire  4  Cable  Co. 
Simplex   Elec.   Co. 
Western    Elec.    Co..    "Victor." 

CROSS  ARM  BRACES 

Benlcla    Iron   Works. 
Kierulff.  B.   F.,  Jr.  4  Co. 

WOOD    KNOBS 
Blake  Signal   4   Mfg.   Co. 

CLUSTERS 

FIXTURE    CLUSTERS 
Benjamin    Electric    Mfg.    Co., 

"Anti-Night." 
Dale   Co. 

General    Electric   Co. 
Hubbell.    Harvey.    "Hubbell  " 

CUT-OUTS 

ARC  CUT-OUTS 
Bryant   Electric  Co. 
Ft.   Wayne   Electric   Works. 
General  Electric  Co. 
INCANDESCENT   CUT- 
OUTS 
Bryant   Electric  Co. 
D.  4  W.   Fuse  Co. 


General   Electric  Co. 
Pass  4  Seymour. 
Paiste   Co.,    H.   T.,   "Shaffer, 
"K.    W„"    "P.    IC""Taplets. 
Perkins  Elec.  Switch  Mry.  cc 
Weber   Elec.    Co.,  II.  I  >.  Searj 

general   sales  agent. 
Westghse   Elec.  4   Mfg.   Co. 

TRANSFORMER     CUT- 
OUTS 
Bryant   Electric   Co. 
D.   4   W.    Fuse   Co. 
General   Electric  Co. 
Pass  &  Seymour. 
Westghse   Elec.   4   Mfg.   Co. 

DYNAMOS 

ALTERNATING   CUR- 
RENT  DYNAMOS 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Eniineering    Co. 
Western    Electric    Co. 
Westghse   Elec.   4   Mfg.   Co 
DIRECT  CURRENT 
DYNAMOS 
Electric   Appliance  Co.,   "Co 

onial." 
Ft.   Wayne   Electric   Works. 
General    Electric   Co. 
Standard    Engineering   Co. 
Western    Electric   Co. 
Westghse   Elec.   4   Mfg.   Co. 

ELECTRIC  NOVELTIES 

American         Eveready        C( 
"Ever   Keadv." 

ENGINES 

GAS    AND    GASOLINE 
ENGINES 
Moore  4   Co.,  Chas.   C. 
Henshaw-Bulkley   4   Co. 
Hunt,  Mirk  4  Co.,  "Westlnj 

house." 
Kierulff,     B.     F.,    Jr.    4    Cc 

"American   Diesel   Engine 
Tracy   Engineering  Co. 
Westghse  Machine  Co. 

MARINE  ENGINES 
Standard      Engineering      C( 

"Engberg." 

STEAM    ENGINES 
Moore  4   Co.,   Chas.   C. 
Henshaw-Bulkley  4   Co. 
Hunt,  Mirk  4  Co.,  "Westlni 

house." 
Standard    Engineering   Co. 
Tracy  Engineering  Co.,  The 
Westghse   Machine  Co. 

FANS 

DESK  AND  BRACKET 
ALTERNATING  CUR- 
RENT FANS 
Ft.   Wayne   Electrical   Work 
General   Electric  Co.,  "G.  E 
Standard      Electrical      Work 

"Jandus." 
Western    Elec.    Co.,   "Victor 

"Emerson." 

Westghse   Elec.   4   Mfg.   Co. 

DESK  AND   BRACKET 

DIRECT  CURRENT    FAN 

Electric   Appliance   Co.,   "Cc 

onial." 
Ft.   Wayne   Electric   Works. 
General   Electric  Co.,   "G.  E 
Spraque    Electric    Co.,    "Lu: 

dell." 
Standard      Electrical      Work 

"Jandus." 
Western    Electric   Co.,   "Hal 

thorne." 
Westghse   Elec.   4   Mfg.   Co. 

CEILING,  ALTERNATIN 

CURRENT    FANS 
Standard    Elec.    Wks.,    "Ja: 

dus."    "Century." 
Western    Elec.    Co.,    "Victor 

"Emerson." 
Westghse   Elec.   4   Mfg.   Co. 

CEILING,  DIRECT    CUR 

RENT  FANS 
Electric   Appliance   Co.,   "Cc 

onial." 
General  Electric  Company 
Spraque    Electric    Co.,    "Lu 

dell." 
Standard    Elec.    Wks., 

dus." 
Western    Electric   Co.,   "Hal 

thorne." 
Westghse   Elec.   4   Mfq.   Co. 

EXHAUST  FANS 
General    Electric   Co. 
Standard    Elec.   Wks.,   "M. 
Co."  „ 

Western   Elec.   Co.,   "W.   E. 
!  Westghse   Else.   4   Mfg.   Co. 


"Jai 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS 


11 


FIXTURES 

CEILING,    BRACKET    AND 
DESK    FIXTURES 

Benjamin   Electric  Mfg.  Co. 
□  ale   Co. 

MARINE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale   Co. 

Electric   Appliance   Co. 
Sterling    Electric   Co. 
SHOW  CASE    FIXTURES 
Benjamin   Electric   Mfg.  Co. 
Dale  Co. 
Johns-Manville    Co.,     H.     W., 

"Linolite." 

STAGE  FIXTURES 
Chase-Shawmut   Co.,   "Shaw- 

mut." 

HJSE  MATERIAL 

[ENCLOSED  FUSES   AND 

FITTINGS 
Bryant   Electric   Co. 
Chase-Shawmut   Co.,   "Shaw- 
|     mut." 
Chicago   Fuse  Wire   Mfg.   Co., 

"Union." 
D.  <S.   W.   Fuse  Co. 
General   Electric  Co. 
iJohns-Manville    Co.,     H.     W., 

"Noark." 
Western  Elec.  Co.,  "D.  &  W." 
Westghse   Elec.  &   Mfg.   Co. 

FUSE  BOXES 
Including  Service  Boxes.  Sub- 
way    Boxes     and     Junction 
Cut  Outs   for  use  with  en- 
closed fuses. 
D.  &  W.  Fuse  Co.,  "Ii.  &  W." 
Johns-Manvllle    Co.,     H.     W., 
"Noark." 

FUSE  WIRE  AND   LINKS 
Chase-Shawmut   Co.,   "Shaw- 

mut." 
Chicago    Fuse    Wire    &.    Mfg. 

Co. 
General    Electric   Co. 
Plerson,  Roeding  &  Co.,  "Alu- 
j    minum." 

MISCELLANEOUS    FUSES 

Bryant    Electric    Co. 

General  Electric  Company 

Paiste,    H.    T.    Co.,   "H   &    L" 

Weber   Elec.  Co.,  H.   I).  Sears 
I    Gen'l  Sales  Agt. 

TELEPHONE    FUSES 

Dean    Electric    Co. 

D.   A   W.   Fuse   Co. 

Klerulff,     B.     F.     Jr.     &     Co., 
I     "Sterling." 

Standard   Elec.  Wks.,  "Couch 
h    &   Seeley." 

Western   Electric   Co 

GOVERNORS 

WATER-WHEEL 
GOVERNORS 
Plerson,       Roeding       &.       Co., 
'     "Tvombard." 


GUARDS 


WIRE    LAMP   GUARDS 
Benjamin     Electric    Mfg.    Co., 
"Can't    Break,"    "Protecta- 
lite." 
Hubbell,    Harvey. 
I'Krantz,    H.,    Mfg.    Co. 
i Welsbach    Company. 

HANGERS 

CABLE    HANGERS 

Chase-Shawmut  Co.,  "Bos- 
ton." 

Klerulff,     B.     F.     Jr.     &     Co., 

1     "National." 

Standard  Underground  Cable 
Co.,  "Nordyke  Support." 

HEATING  MATERIAL 

Including  Cooking  Utensils. 
Soldering  Irons.  Sad  Irons. 
Etc. 

Elec.  Appliance  Co.,  "Ameri- 
can." 

General    Electric   Co. 

Johns-Manvllle  Co.,  H.  W., 
"Electrotherm." 

Simplex     Elec.     Heating     Co.. 

'     "Simplex." 

Vulcan  Electric  Heating  Co., 
"Vulcan." 

Westghse   Elec.   A   Mfg.   Co. 

HOODS 

STREET    HOODS   AND 
FIXTURES 
Elec.  Appliance  Co.,  "Cutter." 
Ft.   Wayne  Elec.   Works. 


Bossert  Boxes 

BACK  IN  THE  STONE  AGE 

methods  were  crude.     If  you  wanted  to  get  rid  of  a 
rival  you  went  out  and  spoiled  him  with  a  club. 

Now,  however,  you  can  underbid  him  by  figuring 
on  the  use  of 


Bossert  Steel  Drawn  Boxes 

instead  of  the  old-style  cast-iron  kind.  Bossert  Boxes 
save  time  and  make  money,  because  one  blow  of  a 
hammer  does  the  work  formerly  done  by  drill,  file 
and  reamer. 

Bossert  Electric  Construction  Co . 
SAN  FRANCISCO 

770  Folsom  Street 


Works  and  Office: 
UTICA,  N.  Y. 


SEATTLE 

Lowrnan    Bldg, 


Complete  Stock  Carried  in  San   Francisco. 


We  have    made   Scientific    Investiga- 
tion of  Fuse  Construction. 

Our   results    prove   that   we   have   a 
First  Class  ENCLOSED  FUSE! 


DO  YOU  USE  THE  BEST  FUSES? 

THEN  YOU  KNOW  THIS 


Chase-Shawmut   Company 
SAN  FRANCISCO 


770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman   Bldg. 


Complete  Stock  Carried  in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

1406-8  Chronicle  Bide.        San  Francisco,  Cal. 


C.  F.  Braun 

Power  Plant  Engineer 
60  Natoma  Street 

San  Franxis'  i  > 


C.  L.  Cory 

Consulting  Engineer, 
803-804-805  Union  Trust  Bldg. 


Edward  5. 

Cobb 

Consulting  Engineer, 

Mechanics          696-693  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete                          Los  Angeles 

Clem  A.  Copeland,  M.  E. 

Consulting  and  Supervising  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldg. 
Los  Angeles,  -  Cal. 


Supervision   of   Operation    and     Improvement    of 
Steam  Installations  for  Fuei  Economy 

R.  F.  Chevalier 

CONM'LTlNLi  ENGINEER 

Steam  Boiler  ajid  Engine,  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Teats.  Reports.Estimates,  Alameda,  Cal, 

Designs.       Fuel  Analysis  Phone  Alameda   1 389 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine    Design,     Development    and   Tests. 

Automobiles,  Motor  Trucks,    Tractors. 

Development  of    Inventions. 

Automati'  Machinery. 

128  North  Main  St.  Los  Angeles,  Cal. 


Office 


23<r-231  I.  W.  Hellman  Bldg. 


F.  C.  Finkle 

Consulting  Engineer, 

Specialties  230-231 

Hydro-Electric  Power  Plants     I.W.  Hellman 
Irrigation  and  Domestic  Bldg. 

Water  Supplies  Los  Angeles.  Cal. 


A. 

M. 

Hunt 

MEM 
M  E  M 
MEM 

AM 
AM 
AM. 

SOC.  C.  E. 

MM      \1    E. 
I.  E.  E. 

1 

DlOl 

Trust  Bldg. 

San 

Francisco 

D.  C.Jackson.  C.  E.    Win.  B.  Jackson.  ME. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute  of   Electrical 
Engineers.   American  Society  of   Mechanical 
Engineers.  American  Society  of   Civil    Engi- 
neers. ENGINEERS  EXPERTS 
5i'8  Commercial  National  Bank  Bldg. 
Chicago,  111. 


G.  C.  Noble 


C.  S.  Davidson 


Noble  &  Davidson 

Consulting  Engineers 


Tel.  Douglas  2M 


921  (rocker  Bldg. 
>aii  Francisco 


M.  M.  O'Shau^hnessy 

Mem.  Am.  Soc.  C.  E. 
Consulting  Engineer, 

Specialty,  Hydraulic  Development 

Offices 

907  Union  Trust  Bldg.        San  Francisco.  Cal. 

Union  Bldg.  San  Diego,  Cal. 


Telephone  Kearny  2576 

Emerson  W.  Read 
Attorney- at- Law 

Cor.  California  and  Montgomery  Streets 

Rooms  51^  5JS 

San  Francisco.  Cal. 


E.  F.  Scatter£ood 

Consulting  Engineer 

Estimates,  Plans,  Supervision,  Tests  of  Steam 
Electric  and  Hydraulic  Plants,  Power  Trans- 
mission and  Distributing  Systems. 
Standardising  Laboratory. 

1133-1134  Central  Bldg.  Los  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St.  San  Francisco 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs     Estimates    Construction 


\   ii  Trust  Bldg. 

Lus  Angeles 


461  Market  St., 
San  Francisco 


Rudolph  W.  Van  Norden 

Consulting  Engineer 

912-914  Mutual   Savings  Bank  Bldg., 

San  Francisco 

Electricity,  Hydraulics,    Power    Development 

Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg  San  Jose,  Cal. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 
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N  i  u  in-  k   18 


ON  LIGHTNING  PROTECTION. 


BY     \      i.      |0 


The  history  of  lightning  protection  in  the  elec- 
trical held  began  with  telegraph  circuits.  A  careful 
analysis  was  made  of  these  conditions  and  experimental 
demonstrations  were  given  by  Sir  Oliver  Lodge  in 
England.  The  problem  was  comparatively  simple. 
On  the  telegraph  circuits  the  potential  employed  and 


nl  the  lightning  stroke,  the  potential  of  the  electrical 
generator  or  the  amount  of  energy  that  might  be 
concentrated  in  the  lightning  arrester  during  the 
discharge 

Before  entering   into   a  genera]   discussion   of  the 
principal    types  of   lightning   arresters,    it    will    not    be 


Direct  Lightning  Stroke  to  Ground,  Tonopah,  Nevada. 


the  amount  of  energy  in  their  batteries  were  too  small 
to  cause  or  maintain  an  arc  from  line  to  line  or  from 
line  to  ground.  Lightning  was  taken  from  these  lines 
b\  the  insertion  of  a  -mall  gap  in  the  wire  leading 
from  each  line  to  the  earth.  This  simple  lightning 
arrester  could  be  designed  without  any  consideration 
of  the   natural   frequencies  of  the   lightning,   duration 


'Paper   read   before   San    Francisco   Section    of   the   American 
Institute   of   Electrical    Engineers,   March    26,   1909, 


amiss  to  explain  more  definitely  the  meaning  of  the 
word  "lightning,"  as  it  is  applied  at  the  present  time. 
Formerly  the  word  "lightning"  was  used  to  denote 
atmospheric  electrical  disturbances  only,  but  with  the 
advent  of  high  voltage  transmission  systems,  the  word 
has  been  used  in  a  broader  sense,  and  is  now  generally 
accepted  as  denoting  all  phenomena  due  to  abnormal 
voltages  and  abnormal  frequencies  which  may  be 
caused  from  one  or  a  combination  of  several  different 
sources. 
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lightning  the  more  easily  will  it  discharge  over  the 
multi-gaps.  These  arresters  arc  now  in  their  second 
year  with  no  suggestions  regarding  their  improve- 
ments. When  the  multi-gap  arrester  begins  to  dis- 
charge there  is  a  successive  action  of  the  different 
parts.  This  action  is  besl  described  as  "breaking  back 
action"  on  low  frequency  surges. 

In  this  manner  the  discharge  of  lightning  can  find 
its  way  tci  earth  without  passing  through  series  resist- 
ance. On  the  other  hand,  the  dynamic  at  generator 
frequency  is  extinguished  immediately  by  the  shunt- 
ing action  of  the  parallel  resistance.  The  shunl  resist- 
ances  are  so  adjusted  to  the  number  of  parallel  gaps 
that  nothing  hut  high  frequency  discharges  can  be 
maintained  across  the  parallel  ,^aps. 


introduce  a  new  factor  in  the  lightning  arrester  prob- 
lem. Research  has  been  made  for  years  to  discover 
some  substance  which  would  have  a  property  like  that 
o!  a  safety  valve  on  the  steam  boiler.  The  action  of 
the  steam  safety  valve,  as  every  <'iic  knows,  is  to 
relieve  the  pressure  in  the  boiler  as  soon  as  it  rises  to 
a  fixed  value,  according  i"  the  strength  of  the  boiler. 
Below  that  value  there  is  no  discharge. 

In  electrical  circuits  it  has  been  found  through 
the  investigation  of  Prof.  E.  E.  F.  Creighton,  that  the 
aluminum  condenser  will  perform  the  same  function 
ti  tlii'  electrical  circuit  that  the  steam  safety  valve 
docs  to  the  boiler.  The  aluminum  cell  connected  be- 
tween line  and  ground  on  the  electrical  circuit  corre- 
sponds to  a  leaky  safety  valve.    Under  normal  pressure 


<   miss    Section    ill    Single    l*en     Vliniiiiiitin    l.iulilninu      \rrmlcr    lor 
20,000   \  nil-. 

The  multi-gap  arrester  has  its  limitation-.  It  N 
particularly  useful  to  discharge  transitory  lightning 
such  a-  induced  1 1  \  thunder  clouds.  Occasionally, 
however,  an  accidental  arc  will  take  place  on  the  circuit 
which  will  cause  recurrent  surges  at  both  the  making 
and  breaking  i  if  this  arc. 

It  has  developed  that  internal  surges  in  a  trans 
uiissj,,,!  s\stem  due  to  some  accidental  condition,  such 
for  example  as  a  broken  transmission  wire  or  a  wire 
grounded  against  a  tree  or  pole,  will  cause  abnormal 
rises  in  electric  pressure  on  the  circuit  almost  as  high 
as  those  caused  by  cloud  lightning  and  far  worse  to 
suppress  because  these  potential  rises  are  recurrent. 
[1  was  found  thai  the  multi  gap  arrester  would  dis- 
charge these  recurrent  surges,  hut  since  it  is  impos- 
sible to  design  an  economical  resistance  lor  a  lightning 
arrester  which  will  carry  the  dynamic  current  con- 
tinuously, the  arrester  resistances  were  destroyed 
under  these  particular  conditions.  These  recurrent 
surges,    or    they    may    be    called    continual    lightning, 


2300   Volt    Vrrcster   in    Vftuul    Operation.    The   n i»i»«- 1-   nni<    in  <li»- 
churging     liiuli     frequenc}     current     approximately     of     the 

Name  vol between  eneli  "I   II"-  gaps,  (lie  little  white  il<>l« 

between  the  cylinders  Indicating  the  arc.  On  the  lower  noil 
the  current  in  the  gaps  Mhuated  ■•>  the  low  resistance  Is 
Ntatic.  while  that  in  the  remainder  "I  the  gaps  i»  dynamic, 
tlniH  Indicating  the  How  of  enrren!  <»i  l«»"  frequency,  nn<l 
KhowN  admirahl]  the  selective  iinlli  employed  in  the  <I<-nIi;ii 
hi   the  Itlgap  arrester. 

of  the  circuit  there  is  a  slight  leakage  of  current  all  the 
tune.  When,  however,  the  pressure  rises  to  about  35 
per  cent  above  the  normal  generator  pressure  the  elec 
trical  valve  in  the  condenser  opens  up  and  allows  the 
current  to  flow  freely  from  the  line  to  the  -round,  and 
closes  up  instantly  when  the  pressure  returns  to  its 
normal  value.  Since  there  is  practically  no  discharge 
at  normal  pressure  no  appreciable  energy  is  taken  from 
the  generator,  but  all  the  energy  of  the  lightning 
stroke  can  be  easily  .absorbed.  Since  this  arrester  can 
be  designed  to  be  connected  betwei  n  line  and  ground 
for  an_\'  desired  length  of  time,  it  take-  care  of  the 
recurrent  surges  which  have  already  been  mentioned. 
The  introduction  of  this  lightning  arrester  was  delayed 
by  the  natural  antipath)  to  anything  wet  about  the 
electrical  station  and  by  the  long  exhaustive  tests 
required  to  determine  the  choice  of  electrolyte  for 
the  cell. 

The    aluminum    cell    consists     of    two    aluminum 
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plates,  immersed  in  a  suitable  electrolyte.  <  >n  the 
surface  of  the  plates  is  formed  a  film  of  high  resistance, 
the  film  being  deposited  by  a  special  electro-chemical 
process.  This  him  has  very  peculiar  characteristics, 
and  up  to  a  certain  "critical"  voltage  has  a  very  high 
dielectric  strength.  This  critical  voltage  is  subject  to 
either  of  two  conditions,  and  we  may  speak  oi  the  film 
a^  having  a  "temporary  critical  voltage"  and  a  "perma- 
nent critical  voltage."  When  a  cell  is  connected  in  a 
circuit  and  the  voltage  graduall)  increased,  there  will 
be  a  slight  flow  of  current  due  to  leakage  until  the 
value  of  approximate^  420  v. .Its  is  reached,  at  which 
point  the  film  will  break  down  uniformly  over  its 
entire  surface  and  allow  current  to  flow  in  proportion 
to  the  impressed  voltage.  This  value  of  approxima 
420  volts  is  called  the  permanent  critical  voltage.  On 
the  other  hand,  suppose  we  have  a  cell  which  has  been 


Stark     of     lout's     in     00,000     \MI       \rrrslet-. 

connected  to  a  circuit  of  350  volts  for  a  considerable 
length  of  time.  The  him  will  adjust  itself  so  that  it 
will  allow  a  very  slight  leakage  current  to  flovs  at  tin- 
value.  If,  however,  the  voltage  1-  suddenly  raised  to 
1 01 1,  there  will  lie  a  momentary  rush  of  current  greatl) 
in  excess  of  the  leakage  value.  The  current  will  almost 
immediately  die  down  to  its  normal  leakage  value  at 
400  volts.  In  such  a  case  a-  this  the  value  of  350  volts 
may  lie  termed  the  temporary  critical  voltage. 

The  aluminum  arrester  designed  for  use  on  direct 

current  has  a  discharge  rate  of  .00 1  ampere  at  600  volts 

and   a   dischargi    rate   of    [  ioo  amperes   at    1200   volts. 

That  i-  tn  say.  that  the  discharge  rate  at  double  voltage 

million    time-   as   great    a-   the   discharge    rate   at 

e.    I  his  arn  iter  operates  without  a  series 

egins  to  discharge  the  instant  the 

ige  begins  to  rise  ab<  <\  e  m  irmal. 

On  alternating  current  circuits  of  higher  voltages, 
especially  mi  overhead  lines,  the  form  of  aluminum 
arrester  is  changed  to  meet  the  demand  of  these  new- 
conditions.      As    explained    above,    the    critical    voltage 


ol  an  aluminum  cell  is  approximately  420  volts,  there- 
fore  in  designing  an  arrester  for  high  voltages,  it  is 
necessary  to  place  a  number  of  these  cells  in  series, 
the  number  being  so  proportioned  that  the  critical 
voltage  per  cell  will  not  be  exceeded.  This  is  accom 
plished  by  forming  the  aluminum  plates  in  the  shape 
oi  cones  which  are  mounted  one  above  the  other,  being 
separated  by  suitable  insulating  spacer-,  and  held  in 
position  liv    rigid  braces.      The  electrolyte  i-  placed  in 
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tin'  cells  formed  liv  the  cones  and  an  amount  which 
will  only  partially  fill  the  cells  is  used.  The  -tack  oi 
cones  containing  the  electrolyte  is  then  immersed  111 
a  metal  tank  containing  transil  (or  insulating)  oil. 
Ilu  oil  -erves  the  purpose  of  rapidly  absorbing  the 
heat    from    the    arrester   during   process    of   continual 


Vtuniinuiii   Cell    Lightning    \rrenter,   Out   t>l    Doors. 

discharge,  and  it  also  -erves  as  an  insulator  preventing 
arc-overs   from  cones  to  tank.     A  gap  is  introduced  in 

-  and  the  arrester  ma)  then  he  made  very  corn- 
It  is  not  designed  to  lie  continuously  on  the 
circuit,  hut  may  be  put  into  continuous  operation  for 
a  half  hour  or  even  more  without  destroying-  the 
arrester. 

While    it    is   possible   to   design    these   arresters   to 


May   I,   1909] 


JOURNAL  OF  ELECTRICITY,  POWER  AND  GAS. 


341 


be  left  continually  on  the  circuit,  it  seems  unnecessary 
under  these  circumstances  and  the  extra  cost  of  such 
an  arrester  is  not  justified.  With  the  inverted  con- 
centric cones  a  very  short  ]>at.li  is  formed  between  line 
and  ground.  The  discharge  rate  is  about  iooo  amperes 
at  double  normal  line  voltage.  The  leakage  current  is 
about  one  ampere  at  sixty  cycles.  This  current  of  one 
ampere  dues  not  represent  energy  directly,  because  the 
aluminum  cell  is  a  fairly  good  condenser  and  take--  a 
leading  current. 

The  horn  type  lightning  arrester  in  many  cases 
causes  a  great  ileal  more  damage  than  good,  and  as 
a  protective  device  it  is  of  little  value.  When  placed 
directly  between  line  and  line,  or  line  and  ground 
without  an}-  series  resistance,  the  chances  are  that 
when  it  is  used  on  lines  of  medium  and  high  k.  w. 
rapacity  that  it  will  short  circuit  the  line  when  an 
arc-over  takes  place.  Especially  is  this  so  in  cases  of 
recurrent  discharges  or  "continual  lightning."  If  re- 
sistance is  used  it  limits  the  flow  of  discharge  current 
and  will  not,  there  tore,  give  relief  to  the  system.  The 
darning  arc  which  results  from  a  discharge  of  the  horn 
arrester  may  last  for  several  seconds  and  it  is  verj 
essential  that  it  should  be  suppressed  at  the  end  of  the 
half  cycle  in  which  the  discharge  began.  Under  certain 
conditions  the  arc  at  the  horn  may  cause  much  more 
damage  than  the  original  stroke.  In  other  words,  it 
might  give  rise  to  high  power,  low  frequency  surges. 
The  horns  have  to  l>e  very  carefull)  designed  with 
regard  to  their  shape,  a--  the  magnetic  action  probably 
has  as  much  or  more  to  do  with  the  extinguishing  of 
the  arc  as  does  tin-  heat  generated.  If  the  horn-,  them- 
selves are  imperfectly  shaped  the  arc  may  travel 
downward  instead  of  upward,  thus  causing  it  to  hold 
and  effectively  short  circuit  the  system. 

<  hi  low  potential  circuit-.  -a\  2300  volts  to  6600 
volts,  the  dangers  from  recurrent  surges  are  compara 
lively  few.  and  therefore  the  multi-gap  arrester  is 
eminently  suited.  It  is  advisable,  however,  con  on 
these  circuits,  to  install  in  the  central  stations  one 
aluminum  arrester.  Its  gap  should  be  -el  at  a  voltage 
somewhat  under  the  sparking  voltage  of  the  multi-gap 
arrester,  which  is  placed  on  the  feeder-,  so  that  if 
recurrent  surges  take  place  on  the  line,  the  aluminum 
arrester  will  take  the  discharge.  As  a  line  arrester  it 
1  advisable  to  use  the  multi-gap  type.  On  high  volt- 
ages it  is  recommended  that  several  aluminum  arresters 
he  used  to  take  care  of  recurrent  surges  or  continual 
lightning.  Since  the  aluminum  arrester  will  continue 
t<:  discharge  until  the  trouble  is  removed  from  the 
circuit,  it  should  be  installed  a-  a  continual  lightning 
arrester,  only  in  places  where  there  is  an  attendant  to 
note  the  discharges,  or  else  the  arrester  should  be 
equipped  with  a  bell  alarm  which  can  be  very  easily 
and  effectiveh  applied  so  that  it  will  notify  an  attend- 
ant at  a  distant  point  when  a  discharge  i-  taking  place. 
and  steps  can  then  be  taken  to  locate  and  remove  tin 
trouble.  When  using  the  aluminum  arrester  a-  a  line 
arrester  or  in  unattended  stations,  the  series  gap 
should  be  placed  at  a  -parking  value  equal  to  other 
transitory  lightning  arresters. 


Regulation  of  telephone  companies  is  provided  by 

a    bill    introduced    in    the    Xew    York    Legislature    bv 
\s-embh  111.111   Cuvillier.     The  bill  prohibits  telephone 
pools,    trust    agreements    ami    combinations. 


SMOKELESS    COMBUSTION. 

A  bulletin  on  the  smokeless  combustion  of  coal  in 
boiler  plants  with  a  chapiter  on  central  heating  plants 
will  soon  be  issued  by  the  United  States  Geological 
Survey,  Technologic  Branch,  giving  111  detail  a  study 
of  the  conditions  found  in  industrial  establishments  in 
thirteen  of  the  largest  cities  of  Indiana,  Illinois,  Ken- 
lucky,  -Maryland,  Michigan,  Missouri,  Xew  York,  <  ►hio 
and  Pennsylvania,  between  400  and  500  plants  having 
been  inspected.  Sufficient  information  was  collected 
to  make  the  data  from  2K4  plants  of  value  for  this 
report. 

The  bulletin,  prepared  by  D.  T.  Randall  and  II. 
\\  .  \\  eeks,  not  only  shows  that  bituminous  coals  high 
in  volatile  matter  can  be  burned  without  smoke,  but 
also  thai  large  plant-  carrying  loads  that  fluctuate 
widely,  where  boilers  over  banked  tires  must  be  put 
into  service  quickly  and  hies  forced  to  the  capacity  of 
their  units  can  be  operated  without  producing  smoke 
that  is  objectionable.  Proper  equipment,  efficient 
labor  and  intelligent  supervision  are  the  necessary 
fact'  irs. 

The  burning  of  coal  without  smoke  is  a  problem 
which  concerns  the  government  directly  because  of 
the  advantages  of  smokeless  combustion  both  in 
public  buildings  and  011  naval  vessels.  In  addition. 
-moke  abatement  is  a  factor  in  conserving  the  fuel 
resources  of  the  United  States,  hence,  as  a  part  of  its 
general  investigation  of  the  best  methods  of  utilizing 
the  coal-  of  this  country,  the  United  States  Geological 
Survev  ha-  made  extended  tests  to  determine  the 
conditions  necessary  for  the  smokeless  combustion  of 
bituminous  coal  in   boiler  plants. 

I  lie  general  conclusions  of  Messrs.  Randall  and 
\\  eeks  are  as  fi  >lli  >\vs  : 

Smoke  prevention  is  possible.  There  are  many 
tvpes  of  furnace-  and  stokers  that  are  operated  smoke- 
le-sly. 

Credit  is  to  be  given  to  any  one  kind  ol  apparatus 
onh  in  so  far  as  the  manufacturers  require  that  it 
shall  In'  so  -et  muler  boiler-  that  the  principles  of 
combustion  are  respected.  The  value  ol  this  require- 
ment to  the  average  purchaser  lie-  in  the  fact  that  he 

i-  thus  reasonably  certain  oi  good  installation.     A  g I 

stoker  or  furnace  poorly  set  i- of  less  value  than  a  poor 

stoker  or  furnace  well  -el.    <i 1  installation  .,t  furnace 

equipment  is  necessary  for  smoke  prevention. 

Stokers  or  furnaces  must  be  set  so  that  combus- 
tion will  be  complete  before  the  gases  strike  the 
heating  surface  of  the  boiler.  When  partly  burned 
gases  at  a  temperature  id',  say,  2500'  I'.,  strike  the 
tubes  of  a  boiler  at.  say,  350°  R..  combustion  is  neces- 
sarily hindered  and  may  be  entirely  arrested.  The 
length  of  time  required  for  the  gases  to  pass  from  the 
coal  to  the  heating  surface  probably  averages  con- 
siderably le-s  than  one  second,  a  fact  which  shows 
that  the  gases  and  air  must  be  intimately  mixed  when 
large  volumes  of  gas  are  distilled,  a-  at  time-  ol  hand 
firing,  or  the  gas  must  be  distilled  uniformly,  as  in  a 
mechanical  stoker.  By  adding  mixing  structures  to  a 
mechanical  stoker  equipment  both  the  amount  of  air 
required  for  combustion  and  the  distance  from  the 
grates  to  the  heating  surface  may  be  reduced  for  the 
same  capacity  developed.  The  necessary  air  supply 
can  also  be  reduced  by  increasing  the  rate  of  corn- 
hustic  ill. 
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No  one  type  of  stoker  is  equally  valuable  Eoi 
burning  all  kinds  ol  coal.  The  plant  which  has  an 
equipmenl  properly  designed  to  burn  the  cheapesl  coal 
available  will  evaporate  water  at  the  least  cost. 

Although  hand-fired  furnaces  can  be  operated 
without  objectionable  smoke,  the  fireman  is  so  variable 
a  factor  thai  the  ultimate  solution  of  the  problem 
mis  .'H  the  mechanical  stoker — in  other  words,  the 
personal  element  must  be  eliminated.  There  is  nei 
hand-fired  furnace  from  which,  under  average  con 
ditions,  as  good  results  can  be  obtained  as  From  manj 
different  patterns  of  mechanical  stoker;  and  of  two 
equipments  the  one  which  will  require  the  less  atten- 
tion from  the  fireman  gives  the  better  results.  The 
most  economical  hand-fired  plants  are  those  that  ap 
proach  most  nearly  to  the  continuous  feed  of  the 
mechanical  sti  iker. 

The  small  plant  is  no  longer  dependent  on  hand- 
fired  furnaces,  as  certain  types  of  mechanical  stokers 
can  he  in-tailed  under  a  guaranty  of  high  economy, 
with  reduction  of  labor  for  the  fireman. 

In  short,  smoke  prevention  is  ll(1tli  possible  and 
economical. 

During  i  w  •  t  to  '9o6  coals  from  all  parts  of  the 
United  States  were  burned  at  the  Government  Fuel 
Testing  Plant  at  St.  Louis,  in  furnaces  which  were  in 
the  main  of  the  same  design.  Mosl  of  tin-  tests  were 
made  on  a  hand-fired  furnace  under  a  II cine  water 
tube  boiler.  The  lower  row  of  tubes  of  the  boilei 
supported  a  tile  roof  for  the  furnace,  giving  tin-  gas 
froni  the  coal  a  travel  of  about  twelve  feet  1" 
coming    into    contact     with    the    boiler    surface.      This 

furnace    is    more    favorable    t mplete    combustion 

than  those  installed  in  the  average  plant.  A  number 
oi  coals  were  burned  in  this  furnace  with  little  or  no 
smoke,  but  man)  coals  could  not  be  burned  without 
making  smoke  that  would  violate  a  reasonable  city 
ordinance  when  the  boiler  was  run  at  or  above  its 
normal   rated  capacity. 

In  1007,  the  steaming  section  of  the  St.  Louis 
plant  was  moved  to  Norfolk,  \  a.,  where  subsequenl 
tests  of  this  nature  were  made  The  plant  at  Norfolk 
was  equipped  with  two  furnaces — one  hied  by  hand 
and  the  other  by  a  mechanical  stoker. 

In  the  course  ol  the  steaming  tests  some  special 
smoke  tests  were  made  and  tin-  influence  of  various 
features  in  smoke  production  was  noted.  As  the  tests 
were  made  as  tar  as  possible  under  standard  conditions 
with  a  minimum  variation  in  boiler  room  labor  the 
results  bring  out  the  importance  of  other  factors  such 
as  character  of  fuel  and  furnace  design. 

A    brief  summary   of   the   general   conclusions    j-   as 
fi  ill.  >ws  : 

A    well-designed    and    operated     furnace    will    burn 

many  coals  without    -moke  up  to  a  certain  number  of 

pounds  per  hour,  the  rate  varying  with  different  coals, 

:    "ii    their    chemical    composition.      If    more 

than  this  amount  is  burned,  the  efficiency  will  decrease 

•     i  wing  to  the  lack  of  furnace 
air  and  mix  pases. 
High    volatile    matter    in    the    coal    gives    low    effi- 
ciency   and    vice    versa       The    highest    efficiency    was 
obtained    when   the    furnace   was   run   at    low   capacitv. 
When  the  furnace  was  forced  the  efficiency  decreased 
With    a   hand-fired    furnace  the  best    results   were 


obtained  when  firing  was  done  most  frequently,  with 
the  smallest  charge. 

Small  sizes  of  coal  burned  with  less  smoke  than 
large  si/es.  but  developed  lower  capacities. 

I'eat,  lignite  and  sub-bituminous  coal  burned  read- 
ily in  the  type  of  tile-roofed  furnace  used  and  de- 
veloped the  rated   capacity    with   practically   no  smoke. 

'  ils  which  smoked  badly  gave  efficiencies  3  to  g 
per  cent  lower  than  the  coals  burning  with  little 
sin'  ike 

Briquets  weie  found  to  be  an  excellent  form  for 
using  slack  coal  in  a  hand-tired  plant.  They  can  be 
burned  at  a  fairly  rapid  rale  of  combustion  with  good 
efficiency  and  with  practically  no  smoke.  High 
volatile  coals  are  perhaps  as  valuable  when  briquetted 
as  low-volatile  coals. 

\  comparison  of  tests  ,,n  the  same  coal  washed 
and  unwashed  showed  that  under  the  same  conditions 
the  washed  coal  burned  much  more  rapidly  than  the 
raw  coal,  thus  developing  high  rated  capacities.  In 
iverage  hand-fired  furnace  washed  coal  burns  with 
lower  efficiency  and  makes  more  smoke  than  raw  coal. 
Moreover,  washed  coal  offers  a  means  of  running  at 
high  capacity,  with  good  efficiency,  in  a  well-designed 
furnace. 

■  ed  draft  did  not  burn  coal  any  more  efficiently 
than  natural  draft.  It  supplied  enough  air  for  high 
rates  for  combustion,  but  as  the  capacitv  of  the  boiler 
increased  the  efficiency  decreased  and  the  percentage 
of  black  smoke  increased. 

Most  coals  that  do  not  clinker  excessively  can  be 
burned  with  1  to  5  per  cent  greater  efficiency  and  with 
a  smaller  percentage  of  black  smoke  on  a  rocking  grate 
than  on  a  flat  grate. 

Air  admitted  freely  at  firing  and  lor  a  short  period 
thereafter  increase-  efficiency  and  reduces  smoke. 

As  the  CO  in  the  find  increases  the  black  smoke 
increases;  the  percentage  of  (  <  >  in  the  line  gas  is  there- 
fore, in  general,  a  good  guide  to  efficient  operation. 
However,  owing  to  the  difficult}'  in  determining  this 
factor,  combustion  cannot  be  regulated  by  it. 

The  simplest  guide  to  good  operation  is  pounds 
of  coal  burned  per  square  foot  of  grate  surface  per 
In  iur. 

None  of  the  problems  of  combustion  have  received 
more  experimental  treatment  than  the  burning  of  coal 
in  hand-fired  furnaces.  Hundreds  of  devices  for  smoke- 
less combustion  have  been  patented  but  almost  with- 
out exception  they  have  proved  failures.  This  record 
may  be  explained  by  the  fact  that  many  of  the  pat- 
entees have  been  unfamiliar  with  all  the  difficulties  to 
be  overcome,  or  have  begun  at  the  wrong  end.  Nu- 
merous patents  cover  such  processes  as  causing  the 
waste  gases  to  re-enter  the  furnace,  and  schemes  for 
collecting  and  burning  the  soot  are  legion.  So  many 
manufacturers  who  have  been  looking  for  some  cheap 
addition  to  a  poorly  constructed  furnace  to  make  it 
smokeless  have  experienced  inevitable  failure  that  the 
work  of  educating  the  public  to  rid  cities  of  the  smoke 
nuisance    has    been    hard,    long,    and    only    partly    suc- 

Cl   --fill. 

The  total  number  of  steam  plants  having  boilers 
find  by  hand  is  far  greater  than  the  total  of  plants 
with  mechanical  stokers,  but  if  the  comparison  is 
based  on  total  horsepower  developed  the  figures  show 
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less  difference.  Particularly  is  this  true  in  sections  of 
the  Central  West,  where  mechanical  stokers  are  gen- 
erally used  at  large  plants.  As  a  general  rule,  hand- 
tired  plants  d<>  not  have  proper  Furnaces,  and  methods 
of  operation  are  far  from  conducive  to  good  combus- 
tion. Coal  is  usually  fired  in  large  quantities,  and 
little  opportunity  is  given  for  the  air  and  gases  to  mix 
before  the  heating  surface  is  reached  and  combustion 
is  arrested.  In  all  the  hand-fired  plants  visited  success 
in  smoke  prevention  has  been  obtained  chiefly  by 
careful  firing.  The  coal  was  thrown  on  often  in  small 
quantities ;  the  fire  was  kept  clean,  enough  ash  to 
prevent  the  passage  of  air  through  the  fire  never 
being  allowed  to  collect  on  the  grate;  and  more  air 
was  supplied  at  firing  than  after  the  volatile  matter 
bad  been  distilled.  Even  with  such  precautions  the 
plants  might  have  made  objectionable  smoke  at  limes 
but  for  the  fact  that  usually  some  method  was  em- 
ployed for  mixing  the  gases  and  air  before  they 
leached  the  heating  surface. 

Some  general  conclusions  from  the  facts  set  forth 
in  the  bulletin  are  as  follows: 

The  flame  and  the  distilled  gases  should  not  be 
allowed  to  come  into  contact  with  the  boiler  surfaces 
until  combustion  is  complete. 

Fire-brick  furnaces  of  sufficient  length  and  a 
continuous  or  nearly  continuous  supply  oi  coal  and 
air  to  the  fire  make  it  possible  to  bum  mosl  coals 
efficiently  and  without  smoke. 

<  o.ils  containing  a  large  percentage  of  tar  and 
heavy  hydro-carbons  are  difficult  to  burn  without 
smoke  and  require  special  furnaces  and  more  than 
ordinary  care  in  firing. 

Briquets  are  suitable  for  use  under  power-plant 
conditions  when  burned  in  a  reasonably  good  furnace 
at  the  temperatures  at  which  such  furnaces  are  usually 
operated.  In  such  furnaces  briquets  generally  give 
better  rc-nlts  than  the  same  coal  burned  raw. 

Tn  ordinary  boiler  furnaces  only  coals  high  in 
fixed  carbon  can  be  burned  without  smoke,  except  by 
expert  firemen  using  more  than  ordinary  care  in  firing. 
Combinations  of  boiler-room  equipment  suitable 
for  nearly  all  power-plant  conditions  can  lie  selected, 
and  can  be  operated  without  objectionable  smoke 
when  reasonable  care  is  exercised. 

Of  the  existing  plants  some  can  be  remodeled  to 
advantage.  Others  can  not,  but  must  continue  to  burn 
coals  high  in  fixed  carbon  or  to  burn  other  coals  with 
inefficient  results,  accompanied  by  more  or  less  annoy- 
ance from  smoke.  Tn  these  cases  a  new.  well-designed 
plant  is  the  only  solution  of  the  difficulty. 

Large  plants  are  for  obvious  reasons  usually 
operated  more  economically  than  small  ones,  and  the 
increasing  growth  of  central  plants  offers  a  solution 
of  the  problem  of  procuring  heal  and  power  at  a 
reasonable  price  ami  without  annoyance  from  smoke. 
The  increasing  us«  of  coke  from  by-product  coke 
plants  in  sections  where  soft  coal  was  previously  used. 
the  use  of  gas  for  dome-tic  purposes,  and  the  purchase 
of  heat  from  a  central  plant  in  business  and  residence 
sections  all  have  their  influence  in  making  possible  a 
clean  and  comfortable  city. 


The  principal  use  of  platinum  is  in  electric  fur- 
naces to  withstand  high  temperatures  and  in  electro- 
lytic appartus  to   withstand  chemical  corrosion. 


LOGARITHMIC    WIRING    DIAGRAM. 

RICHARD     C.     POWELL. 

Oakland  Gas,  Light  and  Ileal  Company. 
In  the  solution  of  most  engineering  problems,  a 
graphic  representation  in  the  form  of  a  curve  or  set  of 
curves  is  extremely  advantageous  from  two  stand- 
point-, at  least.  first,  space  is  economized;  more 
values  can  be  gotten  from  a  curve  than  can  be  printed 
in  the  same  space  in  the  form  of  a  table.  Second,  a 
curve  or  diagram  gives,  as  it  were,  a  bird's  eye  view 
of  the  relations  between  the  quantities  over  any  range 
desired. 

Several  systems  and  devices  of  plotting  are  avail- 
able, one  of  these  being  the  use  of  a  logarithmic  scale. 
In  the  construction  of  the  wiring  diagram  devised 
by  the  writer,  logarithms  were  resorted  to  in  order  to 
obtain  a  linear  relation  between  quantities  which  in- 
volve a  quadratic  relation  when  expressed  in  the 
ordinary  (artesian  co-ordinates. 

A  very   familial-  formula  for  findiiu 
Ci  ipper  wire  is 


the  drop  in  a 


10. 


I  d 


V^ 


c 

where  Y  =  volts  lost.  1  =  the  current  in  amperes. 
d  =  the  distance  in  feet  and  C  ==  the  area,  in  circular 
mils,  of  the  wire. 

By     rearranging    this     formula    and     taking    loga- 
rithms, we  have 


C 


i  1  1      log  Y  -\-  log. 


log  I  -|-  logd. 


10.7 


A  line  AC  intersecting,  at  an  angle  of  45  degrees, 
the  axes  (  >X  and  (  )Y  of  a  rectangular  system  of  co- 
ordinates has  the  property  that  the  sum  of  the  co- 
ordinates for  any  point  on  it  is  a  constant  and  equal 
to  the  intercepts  I  >A  and  (  >!'..     That  is. 

■      Xi-f  Vi  -    X*  +  Ya=  OA  =  OB. 

Therefore,  if  on  <  >X  we  plot  values  of  log  V  and 

C 
log and  on  <  >Y  values  of  log  T  and  log  d,  and  then 

10.7 
construct  a  series  of  45  degree  lines,  we  have  a  graph- 
ical means  for  obtaining  any  four  quantities  which  will 
satisfy  equation   (1). 
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The  constant  C  has  the  effect  of  shifting  all  the 
irdinates  of  the  variable  with  which  it  is  associated. 
Therefore,  it  is  combined  with  C  since  the  co-ordinates 
of  C  as  drawn  will  not,  in  general,  coincide  with  the 
co-ordinates  of  the  size,  whereas  the  co-ordinates  oi 
volts  and  distance  do. 

In  the  diagram,  the  full  vertical  lines  give  amperes 
by  following  to  the  scale  at  the  bottom.  The  dotted 
verticals  are  marked  with  the  sizes  and  the  full  hori- 
zontal   lines   give   either    volts    or    distance,    in    feet   of 
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wire,  according  as  one  follows  to  the  scale  at  the  left 
or  right. 

From  the  preceding,  it  is  clear  that  to  obtain  the 
proper  relation  between  the  four  quantities,  it  is 
necessar)  merely  to  have  the  horizontal  through 
"volts"  and  the  vertical  through  "size"  intersect  on 
'he  same  diagonal  passing  through  the  intersection  of 
the  vertical  through  "amperes"  and  the  horizontal 
through  "feet  of  wire."  Let  us  take  the  diagonal 
through  200  on  the  "ampere"  scale.  The  lines  through 
200  amperes  and  100  feet  intersect  at  the  foot  of  this 
diagonal.  Therefore,  by  following  along  this  diagonal, 
we  find  that  [00  feet  of  Xo.  4-0  wire  will  give  1  volt 
drop  with  this  current;  Xo.  o  will  give  a  trifle  over  2 
volts;  Xo.  1  about  2.5  volts  and  Xo.  6  about  8  volts. 
This  also  shows  quite  clearly  the  well  known  fact  that 
en  current  and  distance  a  wire  three  sizes 
smaller  will  di  mble  the  dro 

Thus,  ihe  diagram  gives.  ance.  the  effect  of 

any   change   in   size,   distance,  amperes  and   volts  drop. 

1,  with  any  three  of  the  quantities  given  the  fourth 
is  readily  fi  >und. 

Since  the  safe  carrying  capacity  of  wires  can  be 
expressed  in  a  linear  logarithmic  equation,  by  adding 


two  straight  lines  we  may  extend  the  diagram  to  give 
these  quantities.  By  following  the  diagonal  through 
the  lines  "safe  cap"  and  "size"  to  the  "ampere"  scale, 
we  obtain  the  safe  carrying  capacity  for  either  weather- 
pi  oof  or  rubber  covered.  In  the  case  of  rubber  covered 
wire  larger  than  25OM,  it  is  to  noticed  that  the  line 
bends  up  and  the  diagonals  change  direction,  as  shown 
b\  the  dotted  diagonals  in  the  lower  right  hand  corner. 
For  example,  the  safe  capacity  of  Xo.  4  is  65 
amperes  for  R.  C.  and  92  amperes  for  W  .  I'.,  while  for 
000AI  we  have  450  amperes  for  R.  C.  and  675 
amperes  fi  >r  \Y.   I'. 

Examples:  What  will  be  the  drop  in  de- 
livering So  amperes  a  distance  of  1500  feet, 
direct  current  lor  single  phase,  if  the  effect  of 
induction   is  neglected  1.  using    Xo.  4  wire.' 

Trace  the  vertical  through  80  to  its  inter- 
section with  the  horizontal  through  3000.  Then 
follow  an  imaginary  diagonal  through  this 
point  to  Us  intersection  with  the  dotted  ver- 
tical marked  4.  Tracing  the  horizontal  through 
this  point  we  obtain  a  drop  of  60  volts.  If. 
however,  a  drop  of  20  volts  is  allowed,  we  find 
the  proper  size  as  follows:  From  the  iliter- 
section  of  So  and  3000  follow  the  diagonal  to 
its  intersection  with  the  horizontal  through  20 
volts  Ihe  nearest  size  through  this  last  point 
is  Xo.  2-0. 

What  distance  will  Xo.  8  carry  25  am- 
peres with  a  drop  1  if  4  vi  tits  ? 

Find  intersection  of  lines  through  4  volts 
and  Xo.  S.  Trace  diagonal  through  this  point 
to  intersection  with  vertical  through  25  am- 
peres, the  horizontal  through  this  last  point 
is  250.  That  is,  if  we  have  two  wires  the  dis- 
tance is  125  feet.  Xeglecting  induction,  the 
distance  for  three  phase  is  250  feet. 

How    many    amperes   can    be   carried   2000 
feet    (2  wire  direct   current  1    with  a  drop  of  15 
volts,  using  Xo.  o  wire' 
Through  the  intersection  of  the   15   volts  horizon- 
tal and  the   Xo.  o  vertical   follow  diagonal  to  the  4000 
horizontal.      Following   a    vertical    through   this   point, 
we  obtain  approximately  38  amperes. 


Railroad  ties  are  now  being  made  from  Japanese 
white  oak.  Several  of  the  western  roads  have  pur- 
chased a  large  quantity  to  be  used  in  replacing  worn 
out  ties  along  their  rights  of  way.  The  increasing 
cost  of  all  railroad  ties  has  naturally  led  the  railroad 
companies  to  desire  to  prolong  the  life  of  the  species 
iif  wood  used,  by  preservative  methods,  and  only  re- 
cently an  application  was  made  to  the  United  States 
Forest  Service  to  conduct  experiments -at  their  Berke- 
ley timber  testing  station  to  determine  the  value  and 
life  of  the  Japanese  oak  timber  when  properly  treated. 
This  application  brought  up  the  interesting  point  as 
to  whether  or  not  the  Forest  Service  would  be  allowed 
to  undertake  experiments  with  foreign  species  of  tim- 
ber, inasmuch  as  the  Act  under  which  these  experi- 
ments are  carried  on  specifically  requires  that  only 
American  grown  timbers  shall  be  treated.  The  Forest 
Service  has  found  it  necessary,  owing  to  pressure  of 
other  work,  to  decline  to  undertake  this  experiment, 
ami  therefore  this  point  was  not  considered. 
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SUCCESSFUL       REGULATION       OF       HIGHLY 
FLUCTUATING  60  CYCLE  ALTERNAT- 
ING LOAD. 

BY  ".    \V.    LILLARD. 

The  recent  installation  of  a  storage  battery  regu- 
lation plant  in  Elmira,  N.  Y.,  is  of  particular  interest 
to  the  generating  plants  of  the  Pacific  Coast,  as  it  is 
the  home  of  alternating  current  practice.  This  was 
installed  in  the  Madison  Avenue  Power  House  of 
the  Elmira  Water,  Light  &  Railway  Company  after 
several  years'  consideration  of  the  best  method  for  ob- 
taining the  results  desired. 

This  plant  supplies  a  3  phase,  60  cycle,  2200-volt 
incandescent  service,  a.  c.  arcs.  d.  c.  arcs.  a.  c.  power, 
500-volt  d.  c.  3  wire  power,  600-volt  d.  c.  railway  and 
high  tension  circuits  to  sub-stations  on  interurban 
line.  Previous  to  the  recent  changes,  the  d.  c.  rail- 
way load  was  carried  by  a  separate  unit,  and  the  arc 
and  series  incandescent  lighting  loads  were  carried 
by  d.  c.  arc  generators,  belted  four  to  an  engine  unit. 

During  periods  of  excessive  fluctuations  on  the 
high  tension  and  a.  c.  power  lines,  it  was  often  found 


k.  w.,  3  phase,  60  cycle  2200-volt  General  Electric 
turbo-alternator,  a  750  k.  w..  6  phase.  600  volt  shunt 
wound  rotary  with  transformers,  additional  high  ten- 
sion transformers  and  a  Gould  storage  battery  of  280 
cells,  type  S-615  in  S-623  lead  lined  tanks,  having  a 
discharge  capacity  of  560  amperes  for  1  hour  (ultimate 
capacity  when  the  tanks  are  filled  of  880  amperes  for  I 
hour),  with  a  regulating  booster  designed  to  operate 
the  battery  on  momentary  fluctuations  up  to  three 
times  the  one  hour  rate. 

The  switchboard  was  rearranged  and  the  appa- 
ratus connected  in  accordance  with  the  above  require- 
ments. Most  of  the  d.  c.  arc  circuits  were  changed  to 
a.  c.  constant  current  systems,  but  in  order  to  use  the 
d.  c.  lamps  in  stock,  it  was  decided  to  retain  two  of 
the  d.  c.  circuits.  This  was  accomplished  by  connect- 
ing two  of  the  arc  machines  to  an  induction  motor  by 
means  of  flexible  insulated  couplings,  thus  making 
these  two  circuits  part  of  the  a.  c.  power  load. 

The  regulating  booster  system  installed  in  con- 
nection with  the  storage  battery  is  novel,  inasmuch 
as  the  battery  charge  and  discharge  are  in  accordance 


Regulating    njquininenl    tor    \.   C«    Load, 

necessary  to  sectionalize  the  a.  c.  bus  to  avoid  volt- 
age fluctuations  on  the  lighting  circuits  and  prevent 
hunting  between  the  alternators.  This  method  of 
operation  required  considerable  excess  generating  ca- 
pacity, as  each  unit  had  to  be  capable  of  carrying  the 
peaks  of  its  circuit  without  help  from  the  other  gener- 
ating units  in  operation.  This  proved  a  very  serious 
trouble  in  the  case  of  the  railway  generator,  which, 
though  of  sufficient  capacity  to  easily  carry  the  aver- 
age load,  would  at  times  be  loaded  almost  to  a  stand- 
still. 

About  a  year  ago.  the  load  on  this  station  in- 
creased to  such  a  point  that  it  became  necessary  to  in- 
stall additional  capacity  and  at  this  time  it  was  de- 
cided to  totalize  the  entire  load  on  the  a.  c.  units  ;  to 
discard  the  small  engine  units  driving  the  arc  lighting- 
generators,  and  hold  the  d.  c.  generator  as  a  reserve 
to  be  used  in  case  of  break  down  only.  The  two  a.  c. 
units  in  the  station  at  the  time  were  750  and  500  k.  w .. 
3  phase,  60  cycle.  2200-volt,  also  constant  current 
transformers  for  approximately  J  _>  of  the  arc  circuits, 
a  300  k.  w..  500-volt,  three-wire  rotary  with  trans- 
formers, and  transformers  to  supply  high  tension  cir- 
cuits.   The  new  apparatus  installed  consisted  of  a  2200 


Storage  Battery  and  Room. 

with  the  true  energy  component  of  the  current  in  the 
60  1  vcle  a.  c.  circuit.  To  properly  meet  operating  con- 
ditions it  was  necessary  to  place  the  series  trans- 
formers controlling  the  booster  set  in  the  totalized 
"variable  load"  bus  connection.  This  allows  the  bat- 
tery  to  absorb  the  fluctuations  of  the  variable  load  but 
makes  the  action  of  same  independent  of  the  lighting 
peak.  This  feature  is  very  desira'ble  in  a  plant  of 
this  kind,  as  it  permits  the  removal  of  the  rapid  fluc- 
tuations (with  their  resultant  overloading  of  the  ma- 
chines and  poor  regulation)  with  a  battery  of  approx- 
imately 1-3  the  size  that  would  be  required  if  the  light- 
ing peak  were  to  be  absorbed.  This  makes  it  practical 
to  hold  the  regulated  load  constant  within  the  close 
limits  of  4  per  cent  measured  on  the  true  energy  basis. 
It  will  be  noted  that  with  this  equipment,  any 
of  the  generating  units  (with  exception  of  the  d.  c. 
reserve)  can  be  used  to  supply  power  to  any  of  the 
circuits  and  that  the  generators  are  operated  under 
practically  constant  load,  the  battery  controlling  appa- 
ratus being  so  designed  that  the  "average  load"  sup- 
plied to  the  variable  load  bus  can  he  changed  at  will 
without  interruption  of  service.  This  makes  it  pos- 
sible to  use  the  net  discharge  capacity  of  the  battery  to 
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help  out  the  alternators  when  such  is  required  by  sim- 
ply lowering  tin-  average  load.  When  this  is  done 
during  the  periods  of  light  d.  c.  railway  load,  the  ro- 
tary reverts  and  the  batter)  supplies  power  directly  to 
the  a.  c.  bus  through  the  rotary. 

The  advantage  or  reliability  and  economy  oi  op- 
eration at  direct  current  generating  stations  carrying 
highly  fluctuating  loads,  by  the  use  of  storage  bat- 
teries and  regulating  booster  systems  arc  well  known. 
It  is.  however,  of  comparatively  recent  date  thai  bat- 
tery systems  have  been  used  to  regulate  fluctuating 
alternating  current  loads.  In  the  case  of  the  latter  the 
advantages  are  even  greater  than  in  the  case  "I"  the 
direct  current  systems  as  the  close  regulation  of  the 
true  power  delivered  by  the  generators  prevents 
changes  of  load  on  the  prime  movers  with  the  result- 
ant speed  changes  and  hunting,  thus  permitting  suc- 
cessful parallel  operation  where  it  would  otherwise  be 
impossible. 


WOODWORTH    DEMONSTRATION    RULE. 
Professor    I      P    Woodworth  of   Lewis    Institute, 

Chicago,  has  designed  a  slide  rule  for  wiring  calcu- 
lations for  the  u>e  of  Students  in  electrical  engineering 
as  illustrated  herewith.  (  )n  the  upper  scale  is  marked 
distance  in  feet,  the  two  scales  on  the  slide  represent 
volts  lost  on  the  line  and  current  in  amperes,  re- 
spectively, and  the  bottom  of  the  rule  comprisi 
composite  scale,  giving  areas  of  wires  in  circular  mils, 
diameters  in  mils,  and  sizes  of  wire  in  the  B.  &  S 
gauge.  Thus  the  bottom  of  the  rule  is  really  a  very 
compact  and  useful  wiring  table.  The  logarithmi 
rangement  of  the  I!.  &  S  gauge  is  shown  by  the  uni- 
form spacing  of  the   wire  si/es  on  the  bottom. 

There  is  given   the  cross  section  of  the   win 
diameter    and    its    sj/e,    all     values     corresponding     t.i 


LOCATION    OF    POLES    AND    WIRES. 

BY    EMI        ON 

I  here  is  one  primary  principle  underlying  the  im' 
of  public  highways  by  individuals  or  companies,  alike, 
which,  if  duly  and  sincerely  regarded,  would  prevent 
am  question  of  right  of  use  by  public  service  com 
panics  from  arising.  To  use  the  language  of  the 
\labama  <  ode,  it  is.  "such  lines  shall  be  so  constructed 
and  maintained  as  not  to  obstruct  or  hinder  the  usual 
travel  on  such  highway."  The  ordinary  use  of  public 
highways  is  the  essenci  of  all  con  side  rati'  >ns  involving 
encroachments  upon  public  thoroughfares  for  extraor 
dinary  purposes.  This  "ordinary  use"  is  a  subtle 
quantity  and  has  been  adjudicated  upon  in  numerous 
appellate  courts.  Such  expressions  as  "in  no  way  to 
interfere  with  the  safety  and  convenience  of  pei  ons 
traveling."  "common  Use,"  "not  to  interfere  with 
repairs  or  public  convenience  in  traveling,"  have  been 
used  to  define  it.  [f  we  follow  the  common  law  we  can 
safely  say  that  we  are  not  encroaching  upon  the 
ordinary  use  if  we  do  not  obstruct  the  "use  for  which 
tin  highway  was  intended."  Yet,  even  in  this,  remains 
the  subtlety  that  was  encountered  before. 

To  obstruct    the   roadbed   proper  is   no  more   ob 
Strili  'he    highway     than    it    is    to    interfere    with 

gutterway  or  sidewalk.  As  much  is  the  guttet  a 
of  the  highway  as  is  the  bed  proper,  and  it  is  so 
held.  Poles  planted  and  based  in  a  gutter  are  not 
disallowed.  It  is  possible  to  place  them  there  and 
retain  the  free  action  of  the  gutter,  but  should  inter 
ference  be  had  with  the  operation  of  the  gutter,  then 
the  poles  become  nuisances,  interfering  with  the  high- 
\  ay  's  ,  irdinary  use. 

Persons  using  the  highways  can  expect,  by  opera 
lion    of    law,    the    exercise    of    reasonable    care    by    the 
company   in   erecting  poles  and    wires,   to   the  end   that 


American  copper-wire  practice.  The  wire  scales  are 
related  to  the  up]  u   the  basis  of   10.7  ohms 

as   the    mil-foot    resistance  of  copper.      The   number   of 

mi"  ohm  is  indicated  approximately  by  the  num- 
ber of  circular  mils  less  one  cipher.  The  two  upper 
scales  can  be  used   for  ordinary   multiplication   and  di- 

:i.  Otherwise  the  rule  is  free  from  auxiliary 
mathematical  scales. 

The  rule  as  shown  is  made  up  in  pocket  size  of 
six-inch  length.  It  is  printed  on  bristo]  board,  and  can 
be  readily  mounted  and  shellacked.  The  Bristol  board 
may  be  Folded  so  as  to  make  a  handy  rule. 
While  these  rules  are  not  claimed  to  be  highly  ac- 
curate, they  have  been  found  a  very  convenient  prac- 
tical ■  -ending  his  name  and 
to  Lewis  Institute  will  be  furnished  a  copv 
of  the  rule  shown,  with  the  compliments  of  Professor 
Woodworth  and  of  Lewis  Institute.  This  rule  is  also 
made  in  standard  slide-rule  length. 


travelers  be  protected  from  injury  from  poles  and 
-  while  lawfully-  m  the  thoroughfare.  In  erecting 
poles  ami  wires  the  company  must  take  notice  0 
prevailing  conditions.  What  would  be  reasonable  care 
m  1. ne  instance  would  not  suffice  in  others.  As  an 
instance,  an  insulater  used  in  a  sheltered  valley  with 
complete  safety  might  not  be  adapted  for  use  on  a 
■  oast  where  heavy  winds  are  usual  at  certain  periods 
it;  the  rear.  In  other  word-,  the  equipmenl  must  be 
sufficiently  strong  to  withstand  usual  conditions.  "The 
poles  must  be  strong  enough  to  withstand  such  storms 
as  mav  be  reasonably  expected,  but  they  are  not 
required  to  be  so  strong  thai  no  storms  can  break 
them,  or  to  withstand  such  storms  as  reasonable  fore- 
sight could  not  anticipate." 

The  wires  mav  be  so  strung  in  elevation  that  the 
use  and  efficiency  of  a  highway  is  impaired.  It  is  held 
that  individuals  are  making  an  ordinary  and  proper 
use  of   the   highway    in   driving  traction    engines,   tall 
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loads  of  hay  and  lumber,  and  like  things,  over  them. 
While  the  law  will  not  require  wires  to  be  so  strung 
as  to  be  elevated  (that  is.  in  the  absence  of  statutes 
and  ordinances)  above  exceptionally  tall  loads  of  hay 
or  lumber,  yet,  reasonable  loads  are  entitled  to  have 
free  and  safe  passage.  Especially  at  points  where 
wires  cross  highways  may  interference  be  anticipated. 
This  proper  elevation  of  wires  and  cross-arms  has 
been  determined  in  many  statutes  and  "statutory  ele- 
vation" is  now  recognized  as  an  established  thing. 
Such  regulation  is  unquestionably  a  reasonable  exer- 
cise of  the  police  power,  nor  does  the  State  or  munici- 
pality part  with  such  control  by  granting  a  franchise 
to  a  company  thereby  authorizing  the  erection  of  poles 
and  wires  on  highways  and  streets.  The  State  cannot 
grant  away  its  right  and  duty  to  exercise  the  police 
power;  consequently,  the  granting  of  a  franchise  to 
erect  wires  and  poles  cannot  operate  to  divest  the 
government  of  its  duty  to  protect  life  and  property  by 
enforcing  regulations  as  to  construction  and  quality  of 
work  on  public  highways.  As  instances  of  such  regu- 
lation, 

1.  Nebraska  requires  "telephone  poles  must  be 
set  at  least  six  feet  within  the  boundaries  of  the  road- 
way and  placed  so  as  not  to  interfere  with  road  cross- 
ings, while  wires  are  to  be  placed  not  less  than  twelve 
feet  above  all  road  crossings"  ; 

2.  Virginia  requires  "poles  musl  vise  at  least 
twenty-three  feet  over  road  crossings  and  twenty-three 
feet  over  railroad  crossings"; 

3-.  <  Ihio  (perhaps  the  regulations  of  that  Stale  are 
as  specific  as  any)  requires  "where  the  line  is  built 
over  the  track  of  a  -team  railroad,  poles  must  be 
twelve  inches  in  diameter  at  the  bottom  and  six  inches 
In  diameter  at  the  top,  and  set  in  the  earth  not  less 
than  one-sixth  of  their  length  and  well  tamped.  Double 
cross-arms  are  to  be  used,  and  wires  must  be  insulated 
with  glass  "i-  porcelain  insulators  and  securely  fastened 
to  both  cross-arm-.     All  wires  are  to  clear  thi  oi 

rails  at  least  twenty-five  feet,  except  trolley  wire  cross- 
ings, where  the  height  is  to  be  agreed  upon.  Where 
there  is  any  -id.-  -train  poles  must  be  well  guyed  01 
braced." 

These  arc  only  instance-  of  the  regulations  com- 
mon to  the  State-  generally.  California  has  enacted 
provisions,  not  so  much  of  regulations  and  restriction, 
as  for  protection  to  companies  a-  will  appear  from  the 
following  sections  quoted : 

"Telegraph  or  telephone  corporation-  may  construct  lines 
of  telegraph  or  telephone  lines  along  and  upon  any  public  road 
or  highway,  along  or  aeross  any  of  the  waters  or  lands  within 
this  State,  and  may  erect  poles,  piers,  posts  or  abutment-  for 
supporting  the  insulators,  wires  and  other  necessary  fixture-  oi 
their  lines,  in  such  manner  and  at  such  points  as  not  to  incom- 
mode the  public  use  of  the  road  or  highwaj  or  interrupt  the 
navigation  of  the  waters." 

"Any  person  who  injure-  or  destroys,  through  want  of 
proper  eare.  any  necessary  or  useful  fixture  of  any  telegraph  or 
telephone  company,  is  liable  to  the  corporation  for  all  damages 
sustained  thereby.  Any  vessel  which,  by  dragging  its  anchor, 
or  otherwise,  breaks,  injures  or  destroys  the  subaqueous  cable 
of  a  telegraph  or  telephone  corporation,  subjects  its  owner  to 
the  damages  hereinbefore  specified." 

"Any  person  who  willfully  and  maliciously  does  any  injury 
to  any  telegraph  or  telephone  property,  mentioned  in  the  pre- 
ceding section,  is  liable  to  the  corporation  for  one  hundred  times 


the  amount  of  actual  damages  sustained  thereby,  to  be  recovered 
111  any  court  of  competent  jurisdiction." 

"No  telegraph  or  telephone  corporation  can  recover  damages 
for  the  breaking  or  injury  of  any  subaqueous  telegraph  or  tele- 
phi  ne  cable,  unless  such  corporation  has  previously  erected  on 
either  bank  of  the  waters  under  which  the  cable  i-  placed,  a 
monument,  indicating  the  place  where  the  cable  lies,  and  pub- 
lishes for  one  month  in  some  newspaper  most  likely  to  give 
notice  to  navigator-,  a  notice  giving  a  description  and  the  pur- 
po-e-  of  the  monuments,  and  the  general  course,  landings,  and 
termini  of  the  cable." 


The  record  consumption  of  copper  in  the  United 
States  was  '185,000,000  pounds  in  1906.  The  largest 
export-  ever  made  were  those  of  650,  144,320  pounds 
in  [908.  The  maximum  figures  of  domestic  and  for- 
eign  demand  combined  make  a  total  of  1,335,144,320 
pounds.  According  to  the  producers'  figures  for 
.March,  [909,  the  United  States  production  from  do- 
mestic and  foreign  source-,  based  on  the  output  for 
thai  month,  was  at  the  rate  of  1,404,703,932  pounds  a 
year.  If,  therefore,  United  States  consumption  and 
exports  could  possibly  be  stimulated  to  the  record 
breaking  rate  the}'  would  still  fall  short  by  more  than 
fiij.ooo.ooo  pounds  of  the  amount  produced  in  this 
country  from  domestic  and  foreign  sources  at  the  rate 
attained  last  month.  Then  there  was  a  stock  of  182,- 
279,902  pounds  in  this  country  on  April  I,  and  98,232,- 
960  pounds  in  England  and  France  on  same  date,  mak- 
ing known  stocks,  here  and  abroad,  of  280,512,862 
pounds.  A  surplus  of  this  size,  and  a  record  produc- 
tion, contemporaneously  with  restricted  consumption, 
furnishes  sufficient  explanation  as  to  the  hard  fight  the 
market  for  copper  has  to  hold  its  own  even  at  present 
prices. 

Wood  Preservation  is  improved  by  removing  all 
patches  of  inner  bark  so  as  to  facilitate  proper  pene- 
tration  of  preservatives.  In  conducting  some  tests  mi 
the  treatment  of  pine  in  Louisiana  and  Alabama,  in 
[907  and  1908,  it  was  noticed  by  a  representative  of  the 
Forest  Service  that  very  little  or  no  creosote  entered 
the  wood  through  even  the  thinnest  layer  of  adhering 
bark.  In  the  creosote  treatment  of  timbers,  it  is  rarely 
that  the  entire  stick  is  penetrated  by  the  preservative. 
The  value  of  the  treatment  consists  largely  in  the 
creating  of  an  exterior  antiseptic  /.me  around  the 
untreated  interior  portion.  If  this  outer  zone  be 
In.  .ken,  the  value  of  the  treatment  is  to  a  large  extent 
l..st.  In  the  case  of  piling,  the  effect  of  any  small  por- 
tion of  untreated  wood  extending  from  the  outer  sur- 
face to  the  interior  of  the  pile  is  especially  injurious, 
because  of  the  manner  in  which  teredos  work.  The 
teredo  enters  the  wood  when  small,  making  but  a  tiny 
hole,  perhaps  no  larger  than  a  pinhead.  As  they  grow, 
they  increase  the  size  of  their  borings,  and  if  pres- 
ent in  large  numbers,  they  will  very  quickly  so  riddle 
and  weaken  a  pile,  that  it  will  break  off  with  a  very 
slight  strain.  Access  to  the  interior  of  a  treated  pile 
might  readily  be  gained  through  small  untreated  por- 
tions of  the  outer  surface  of  the  wood  which,  because 
of  bark  adhering  at  time  of  treatment,  absorbed  no 
preservative,  with  the  result  that  all  of  the  interior  un- 
treated portion  would  be  riddled,  leaving  only  the 
exterior  creosoted  shell  sound. 
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CURRENT  COMMENT 


Storage  batteries  on  street  cars  are  to  be  tried 
by  the  Third  Avenue  Railroad  Company  in  New  York 
City,  who  will  employ  Edison  nickel  iron  batteries. 
The  line  is  three  miles  long  and  the  installation  is 
experimental. 

The  removal  of  rust  from  the  iron  bars  of  rein- 
forced concrete  is  due  to  the  reaction  between  the  acid 
carbonate  and  sulphate  in  the  cement  and  the  oxide 
of  iron.  According  to  some  recent  investigations 
of  Rohland,  this  takes  place  while  the  cement  is  set- 
ting. 

Electro  deposited  copper  tubes  failed  under  the 
high  steam  pressure  ami  temperature  employed  on 
the  Lusitania.  The  pipe  failed  after  one  year's  use. 
although  it  had  been  hydraulically  toted  up  to  twice 
the  pressure  of  its  working  load  of  [95  pounds  per 
square   inch. 

An  electric  hardening  furnace  described  before  a 
number  of  European  societies  and  recently  placed  on 
the  market  by  the  General  Electric  Company  consists 
of  a  crucible  containing  fused  potassium  and  barium 
chloride.  By  varying  the  proportion  of  these  salts 
definite  temperatures  up  to  1400'  C.  may  be  had. 
Alternating  current  is  used  at  70  volts.  The  steel  to 
be  hardened  is  placed  in  the  fused  salts. 

An  electric  ferry  on  the  Rhine  has  been  in  success- 
ful operation  for  nearly  a  year  between  Godesberg  and 
Niederdollendorf.  It  is  driven  by  two  50  h.  p.  motors 
taking  current  at  300  volts  from  a  160  cell  storage 
battery.  The  capacity  is  335  ampere-hours  on  a  one- 
hour  discharge.  The  boat  has  a  carrying  capacity  of 
(145  passengers,  is  made  of  steel  with  twin  screws  and 
a  maximum  speed  of  7^  miles  per  hour. 

Aluminum  from  clay  has  been  produced  in  the 
electric  furnace  by  Moldenhauer  by  treating  a  mixture 
of  clay,  hematite  and  coal.  The  reaction  first  produces 
ferro-silicon  and  fused  alumina.  This  mixture  is 
crushed  and  the  alumna  separated  from  the  ferro- 
silicon  by  an  electrico  magnetic  separator  and  then 
treated  in  a  cryolite  bath,  yielding  70  per  cent  of 
metallic  aluminum,  with  a  valuable  by-product  in  the 
ferro-silicon. 

Investigation  of  water  powers  outside  of  national 
forests  which  are  not  included  within  withdrawals  for 
reclamation  purposes  is  to  be  undertaken  by  the 
United  States  Geological  Survey.  The  findings  are  to 
be  reported  by  Secretary  of  the  Interior  Ballinger  to 
Congress,  coupled  with  recommendations  for  legis- 
lation to  control  and  regulate  the  disposition  of  power 
sites.  The  purpose  is  to  prevent  monopolistic  or  specu- 
lative interests  from  securing  control  of  water  power 
sites. 

Nitrogen  from  the  atmosphere  is  obtained  by  F. 
Beck  by  a  new  process,  in  which  the  nitrogen  is  passed 
through  a  molten  alloy  of  magnesium  and  tin,  the 
magnesium    being    charged    to    the    nitrite,    which    is 


treated  with  steam  t<>  produce  ammonia  and  mag- 
nesium oxide.  The  tin  is  recovered,  and  the  mag- 
nesium oxide  dissolved  in  melted  carballite  to  be  used 
as  .111  electrolyte  with  a  carbon  anode  and  a  molten 
tin  cathode.  By  this  process  magnesium  is  formed  at 
the  cathode  and  unites  with  the  tin,  the  process  thus 
being  continui  ius. 

Colombian  coal  fields  are  well  placed  to  take  ad- 
vantage  ol  the  markets  which  will  be  made  available 
by  the  opening  of  the  Panama  Canal.  There  are  at 
present  three  routes  by  which  the  coal  can  be  sent  to 
the  canal:  I  t  1  From  the  Bio  Ilacha  and  Santa  Marta 
fields  to  Colon,  across  the  Caribbean  Sea,  500  miles; 
121  Darien  to  Colon,  300  miles;  131  Buenaventura,  on 
the  Pacific,  to  Panama,  400  miles.  When  the  mouth 
of  the  .Magdalena  is  opened  for  steamers  and  the  navi- 
gation of  the  river  improved  coal  may  lie  exported  by 
this  additional  route.  The  country  has  valuable  coal 
fields,  almost  untouched  and  little  explored,  the  mines 
that  have  been  opened  being  worked  in  a  very  super- 
ficial way ;  the  unsettled  conditions  which  have  pre- 
vailed in  the  republic  having  halted  progress  in  this 
connection.  No  geological  survey  has  ever  been  made 
of  the  Colombian  coal  fields. 

A  shorter  cable  to  England  is  planned  by  the 
Commercial  Cable  Company  of  New  York.  It  is  pro- 
posed to  cut  one  of  this  company's  fixe  transatlantic 
cables  at  the  Flemish  Cap,  300  miles  east  of  Newfound- 
land, and  to  attach  to  the  European  end  a  new  cable 
running  to  St.  Johns,  Newfoundland,  and  thence  to 
New  York  City.  It  is  expected  that  this  redivision  of 
the  line  between  New  York  and  Ireland  will  increase 
the  speed  of  transmission  by  35  per  cent.  This  change 
ha-  been  made  possible  by  the  expiration  of  the  ex- 
clusive rights  of  the  Anglo-American  Cable  Company 
to  land  cable  in  Newfoundland.  Some  1,700  miles  of 
new  cable  will  he  laid  if  this  plan  is  carried  out  and 
the  moo  miles  between  the  Flemish  Cap  and  Canso. 
Canada,  will  lie  recovered  and  resheathed  for  use  else- 
where. 

Mexican  governmental  ownership  of  public  utili- 
ties is  rumored.  The  Federal  Government  is  said  to  be 
looking  into  the  practicability  of  acquiring  51  per  cent 
of  the  stock  of  the  Tramways  Company  and  the  M 
ico  Light  and  Power  Company  and  operating  them 
as  the  National  Railways  of  Mexico  are  now  operated. 
According  to  the  reports,  the  project  of  the  govern- 
ment is  aimed  directly  at  securing  the  public  utilties 
for  the  sole  purpose  ,,f  benefiting  the  public  at  large 
and  to  create  the  most  efficient  service.  President 
Diaz  is  said  to  favor  the  accomplishment  of  the  idea, 
as  it  'would  carry  out  more  :ompletely  his  belief  in 
public  ownership  and  give  the  country  the  chance  to 
at  once  forge  ahead  of  all  others  in  the  important 
w  ork  already  begun.  It  would  enable  Mexico  to  can_\ 
tiie  problem  of  government  control  of  public  utilitit- 
to  the  stage  never  contemplated  by  any  other  govern- 
ment in  the  world. 
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PERSONALS. 

M.  L.  Kohler  of  Philadelphia,  Pa.,  has  been  elected   pr< 
dent  of  the  Chicago  Mica  Company  of  Chicago,  111. 

P.  .1.  Aaron,  manager  of  the  Seattle  office  of  the  Western 
Electric  Company,  spent  a  pan  of  the  past  week  in  San  Fran- 
cisco 

ttudolph  W.  Van  Norden  has  moved  his  offices  from  the 
Mutual  Savings  Hank  Building  to  109,  U3  Union  Trust  Build- 
lug,  San  Francisco. 

H.  R.  Noack  of  the  San  Francisco  office  of  Pierson,  Roeding 
&  Company,  has  returned  from  an  extended  business  trip 
throughout   the  Bast 

E.  X.  Fobes,  president  of  the  Fobes  Supplj  Company  of 
Seattle  and  Portland,  is  in  San  Francisco  after  spending  a 
week  cit'  recuperation  at   Del  Monte. 

Ceo  A.  SCOVille,  manager  on  the  Pacific  Coast  for  the 
Dean    Electric    Company,    at     San     Francisco,    left     for    a    trip 

through  the  Northwest  on  April  L't;th. 

P.  L.   lloadley  lias  charge  of  the  Seattle  office   recently 
ed  in  the  Central  Building  by  the  Sterling  Electric  Man- 
ufacturing Company  of  Warren,  Ohio. 

H.   B.   Vanzwoll,  secretary  of  the  Sunbeam   Incandescent 

Lamp  Company  of  Chicago,  has   been   spending  t he   past    week 
or  two  in  Southern  California  and  Is  now  in  San  Francisco 

Mr.  E.  M.  Latham,  purchasing  agent  of  the  Pacific  Light 
&  Power  Company  of  Los  Angeles,  spent  the  early  part  of  the 
past  week  in  San  Francisco  in  the  interest   of  his  company. 

William  Coale  of  the  Sterling  Electric  Manufacturing 
Company,  Warren.  (.).,  manufacturers  of  the  Sterling  incan- 
descent lamp,  is  in  San  Francisco  accompanied  by  Mrs.  Coale 

E.  J.  Koppitz,  formerlj  stiles  engineer  with  the  San  Fran- 
cisco office  of  the  Western  Electric  Company,  has  joined  the 
sales  force  of  the  San   Francisco  office  of   Fairbanks,   Mo 
&  Co. 

Robert  Kuhn  of  the  American  Electrical  Heating  Com- 
pany, Detroit,  Mich.,  left  for  the  .Northwest  on  Thursday  night. 
Mr.  Kuhn  formed  many  friendships  dining  his  brief  \isit  and 
his  next  trip  to  the  Coast  will  be  looked  forward  to  with  in- 
terest. 

lore  E    Burger,  assistant  manager  of  the  California 
Electric   Company,   the   Los   Angeles   branch   of   the   Western 
Electric   Companj    has    been   appointed    manage]    succeeding 
Richard   Spencer,   former   manager,  who  about   six   month 
was  compelled  to  discontinue  work  owing  to  ill  health. 


OBITUARY. 
John    Chamberlin    Fish,    president    of   the    National    Elec- 
tric  Lamp   Association  and  of  the   Shelby  Electric   Company, 

died    April    It;,   after  an   illness   of  only   four  days.      Mr.    Fish 
was  born  in  Sheldon,   Vt,  on  April  14,  1S64.     Mr.  Fish  at  the 
time  of  his  death,  aside  from  being  interested  in  the  electrical 
business,    was    president    of    the    following    companies:      The 
Shelby    Printing   Company,    the    Shelby    Water   Company,    the 
Ohio    Seamless    Tube    Company    and    the    Auto    Call    System 
Company,  as  well  as  vice  president  of  the  Shelby  Telephone 
Company   and  a  director  in  the   Citizens'   Bank — all  of  these 
being  located  in  Shelby.     Aside  from  endeavoring  to  benefit 
of   residence    in    business    ways.    Mr.    Fish   also   de- 
a  great   deal  of  his  time  to  the  intellectual  side,  being 
of  the  Board  of  Education,     Mr.  Fish  was  a  mem- 
the  Knights  of  Pythias  and  Elk  lodges  and  was  presi- 
dent of  the  Colonial  Club,  of  Shelby,  and  the  Shelby  Business- 
men's  Association.     He    is   survived   by   a   widow   and    three 
sons,   DeForest   R„   Cortez   Carlisle   and   John   C.   and    by    his 
mother   and   one   sister,   with   whom   eery   one    who   has   met 
Mr.   Fish  sympathizes  in  their  affliction. 


BOOK    REVIEWS. 

Law  and  Business  of  Engineering  and  Contracting.  By  C.  E. 
Fowler;    ltii'    pages,    6x9,    numerous    forms    and     blanks. 

McGraw    Publishing    Co,    New     York,    and    Technical    Book 

Shop.  San   Francisco.     Price,  $?  00. 

This  author  :s  best    known   by  his  work  on  "Ordinary  FOUD 

dations."  His  wide  experience  in  all  parts  of  the  country 
litis  eminently  fitted  him  to  give  advice  to  young  engini 
Older  men,  also,  will  find  in  it  many  worthy  suggestions 
After  ;m  introductory  essay  on  the  relation  between  the  engl 
ceer  and  the  contractor  be  take  up  ordinary  and  special 
forms  of  contracts  and  specifications  for  various  kinds  of 
civil  engineering  work,  illustrating  his  text  with  desirable 
forms  and  blanks.  Valuable  hints  are  contained  in  tin-  chap 
ters  on  the  inspection  of  engineering  work  ami  estimating 
materials;  likewise  in  that  on  bidding.  Another  chapter 
deals  with  organization  of  contract  work  and  the  conclud- 
ing one   gives   a   synopsis  of  the  law  of  contracts. 

Shop  Tests  on  Electric  Car  Equipment.  I:  Eugenl  C.  Par 
ham  and  John  C.  Shedd;  121  pages.  .".xT'_.  inches.  55  dia 
grams.  McGraw  Publishing  Company,  New-  York,  and 
Technical  Hook  Shop,  San   Francisco.     Price,  $1.00. 

The  practical  nature  of  this  book  is  indicated  by  the 
refreshingly  abrupt  manner  in  which  the  authors  get  right 
to  business,  no  historical  summary  or  theoretical  abstrac- 
tions, but  a  plain  explanation  of  bow  to  do  it.  The  first 
chapter  deals  with  measurement  of  current,  the  second  with 
measurement  of  voltage  and  the  third  with  measurement  of 
resistence.  The  methods  given  require  instruments  and  other 
facilities  that  may  be  obtainable  in  a  car  house.  Home-made 
outfits  ate  described  in  detail  Succeeding  chapters  are  con- 
cerned  with  high  voltage  insulation  tests  and  armature  tests, 
and  conclude  with  directions  for  reviving  shocked  persons 
and  relieving  burns.  The  explanations  and  directions  are 
simple  and  supplemented  bj  many  illustrations  and  practi- 
cal directions.  The  whole  is  reviewed  in  a  list  of  nearly 
300   questions  at   the  close  of  the  volume. 


TRADE    CATALOGUES. 
\    neat    postal    from    the    Western    Electric    Company    pre- 
sents  a   graphic   comparison    of   the   advantages    of    the    lm 
proved    Blue    Bell    Battery    for   telephone   servici 

An  attractive  catalogue  covering  fuse  and  service  boxes 
arranged  to  take  interchangeable  conduit  fittings,  has 
been  issued  bj  the  li  W.  Johns-Manville  Companj  of  New 
York  City. 

In  Bulletin  No.  4656,  from  the  General  Electric  Company, 
described   a   current    transformer   for   the    measurement   of 
large  amounts  of  current;  to  be  used  on  circuits,  the  potential 
of  which  does   not  exceed   2,500   volts. 

The  General  Electric  Company  has  issued  Bulletin  No. 
1657,  devoted  to  the  subject  of  Searchlight  Projectors  for 
commercial  use.  This  publication  contains  illustrations  and 
descriptions  of  projectors  of  various  types  and  sizes. 


TRADE    NOTE. 

Hughson  &  Merton  of  4:;s  Market  street  have  just  com- 
pleted arrangements  for  the  opening  of  an  electrical  depart 
ment  and  will  act  as  representatives  on  the  Pacific  Coast  for 
a  number  of  eastern  manufacturers.  They  announce  that 
their  list  will  include  the  Electric  Cable  Company  of  Bridge- 
port. Conn.,  manufacturers  of  insulated  wires  and  cables  of 
every  description  and  insulating  compound  sold  under  the  trade 
name  "Voltax,"  and  the  Cleveland  Switchboard  Company  of 
Cleveland,  Ohio,  manufacturers  of  switch  and  panel  boards. 
This  department  will  be  under  the  management  of  Mr.  Henry 
E.  Payne,  whose  experience  during  the  past  few  years  in 
the  machinery  and  electrical  business,  particularly  equips  him 
for  this  class  of  work. 
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THE  AIR  LIFT  PUMP. 
SAN  FRANCISCO  No.  1.  X.  A.  S.  E  .  listened 
l  (j  an  interesting  lecture  on  I  he  subject  of 
"The  Air  Life  Pump"  at  their  meeting  of 
April  18th.  by  Mr.  Sam  Skelly,  of  Alameda. 
Cal.  Mr.  Skelly  gave  an  informal  talk, 
basing  his  remarks  on  the  results  of  re- 
cent experiments  and  of  a  varied  experi- 
ence with  the  apparatus  described. 

He  stated  that  the  utility  of  the  air  lift  for  handling  water 
is  most  evident  where  a  number  of  wells  are  to  be  operated 
at  some  distance  from  each  other,  or  from  a  central  plant, 
and  where  large  quantities  of  water  are  to  be  brought  to  the 
surface  or  water  impregnated  with  mud  or  sand  are  to  be 
pumped;  these  conditions  making  steam  or  power  driven 
pumping  machinery  expensive  to  install,  uneconomical  in 
operation  and  costly  as  to  maintenance.  In  such  conditions 
the  air  compressor  can  be  cheaply  substituted  for  numerous 
pumping  heads,  and  the  air  piped  to  the  various  wells  at  small 
expense.  The  air  lift,  if  properly  installed,  will  work  satis- 
factorily with  practically  no  attention,  requires  no  repairs  and 
will  handle  dirty  water  that  would  ruin  a  pump,  without,  trou- 
ble or  damage  to  itself. 


fib.    r. 


liu.  -i. 


lit.      I. 


The  principle  of  operation  of  the  air  lift  was  simplj  ex 
plained  as  being  the  creation  of  an  effective  head  between 
i  «o  columns  of  water  by  lessening  the  destiny  of  the  discharge 
column  with  the  introduction  of  air  intimately  mixed  in  the 
ascending  column.  In  order  that  this  head  shall  be  practi- 
cally effective  there  must  lit-  a  degree  of  submergence  pro- 
portional to  the  proposed  lift.  This  was  stated  to  be  about 
60  per  cent  for  a  reasonable  efficiency.  Under  such  condi 
tions  as  high  as  75  per  cent  efficiency  has  been  attained. 
When  the  quantity  of  water  raised  is  greater  than  the  supply, 
causing  a  reduction  of  level  and  less  submergence,  the  effi- 
ciency decreases  rapidly,  approximately  as  the  cube  of  the 
distance  of  drop  of  water  level.  Greater  submergence  than 
60  per  cent,  however,  gives  no  additional  advantage  and 
where  the  depth  of  watei  exceeds  this  the  apparatus  should 
be  submerged  only  the  necessary  depth. 

Four  main  systems  of  applying  the  air  jet  are  in  use 
for  each  of  which  certain  advantages  are  claimed.  They 
are.  as  illustrated,  as  follows:  Fig.  1,  The  upturned  jet;  Fig. 
2.  The  capped;  Fig.  3.  The  central  pipe,  and  Fig.  4.  The  design 
used  by  the  United  States  to  a  great  extent.  Of  these  the 
third  arrangement  shown  is  the  one  adopted  in  the  experi- 
ments mentioned.  No.  1  is  inefficient  for  the  reason  that  the 
air  tends  to  form  a  central  hollow  column  and  escape  with- 
out effect  on  the  water.  No.  2  is  applicable  only  to  screwed 
casing  and  has  no  advantages  over  the  other  methods.    No.  4 


is  efficient  ami  is  practically  the  same  as  No.  ;i.  The  air  jet 
is  preferably  a  number  of  small  holes  with  an  area  aggregat- 
ing a  little  more  than  the  area  of  the  air  pipe.  These  holes 
should  lie  placed  in  s'aggered  rows  around  the  circumfer- 
ence of  the  pipe  and  inclined  upward  at  about  70  degrees 
from  the  horizontal.  Fig.  5  is  a  sketch  of  an  improved  jet  de- 
signed and  manufactured  by  Mr.  Skelly,  wherein  the  air  is 
introduced  in  a  film  and  which  gives  a  constant  flow  of  water. 

An  empirical  rule  for  determining  the  size  of  discharge 
I'M"'  to  use  for  ordinary  purposes  is  as  follows:  Provide  one 
square  inch  area  of  discharge  pipe  for  each  A  cubic  feet  of 
free  air  capacity  of  compressor.  This  rule  gives  excellent 
results  for  the  usual  conditions  found.  An  air  pressure  of 
four  atmospheres  is  found  to  give  best  results  under  the  same 
conditions.  The  substitution  of  several  small  pipes  of  equal 
aggregate  area  instead  of  one  large  pipe  for  the  discharge 
gives  better  efficiency  on  account  of  the  fact  that  the  tendency 
of  i  lie  air  to  create  a  hollow  column  inside  the  large  pipe  is 
thus  overcome.  This  arrangement  is  also  easier  to  install  on 
account   of  the  smaller  pipe  used. 

In  cases  where  the  discharge  is  to  be  in  elevated  tanks 
at    some   distance   from   the   well,  it  is  necessary  to  carry  the 


Pig.    5. 

discharge  directly  to  the  necessary  height  and  then  termi- 
nate  with  a  horizontal  run,  or  where  this  is  not  feasible  a 
stand  pipe  may  lie  provided  to  receive  the  water  from  the 
well  and  otherwise  piped  to  the  storage  tank. 

The  apparatus  will  not,  work  satisfactorily  with  a  horizon- 
tal run  in  the  discharge  below  the  level  to  be  reached  on  ac- 
count of  the  fact  that  the  air  being  lighter  than  the  water 
will  separate  from  the  column  and  leave  it  dense  at  the  bottom 
of  the  pipe. 

Under  certain  conditions  a  dual  system  may  be  installed, 
i  mi:  the  air  lift  to  bring  the  water  near  the  surface,  and  from 
that  point  taking  it  with  a  suction  and  lift  pump  to  the  tank. 
The  cup  at  the  bottom  of  the  pump  suction  collects  the  water 
from  the  air  lift  column,  the  air  passing  on  upward,  pro- 
viding a  continuous  supply  to  pump.  This  system  is  appli- 
cable  to  deep  wells  where  the  conditions  will  not  permit  the 
use  of  the  air  lift  alone  and  where  a  deep  well  pump  is  not 
advisable. 

There  are  many  cases  where  the  use  of  an  air  lift  instead 
of  a  pump  is  attended  with  incidental  advantages,  as  when  the 
water  is  to  be  used  for  cooling  or  condensing  purposes.  The 
refrigerant  effect  of  the  expanding  air  being  sufficient  to 
lower  the  temperature  of  the  entire  body  of  water,  in  some 
cases  as  much  as  twenty   degrees. 
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917,785.  Insulating  Support  for  High  Tension  Conductors. 
Ralph  D.  Mershon,  New  York,  \  Y  \n  Insulating  support  tor 
high  tension  conductors,  comprising  a  framed  structure,  for 
r>  solving  mechanical  forces  originating  in  the  conductor  Into 


components,  having  component-resistant  members  each  con- 
sisting of  an  elongated  body  of  Insulating  material  provided 
with  metal  connecting  caps  at  its  ends. 


918,181.  Electric  Flashlight  Attachment.  Frederick  Mead- 
ows. Berkeley,  Cal.,  assignor  of  one-halt'  to  Herbert  it.  Corn- 
well,  Berkeley,  Cal.  The  combination  in  a  device  of  the  char- 
acter described,  of  a  two  part  separable  casing  carrying  re- 
spectively a  magnifying  lens  and  terminal  contacts,  a  reflector 


bracket  upon  opposite  ends  of  which  the  casing  sections  are 
telescoped,  an  incandescent  lamp  mounted  in  the  bracket,  a 
conducting  finger  ring  fixed  to  the  casing,  an  elastic  arm 
concentric,  and  normally  out  of  contact  with  the  ring,  and 
insulated  from  the  casing,  and  electric  connections  through 
the  lamp  with  the  ring  and  the  arm. 


917,796.  Electric  Furnace,  .lames  H  Reid,  Newark  X.  .1. 
An  electric  furnace  having  a  plurality  of  horizontal!}  extend 
ing  electrodes  of  different    polarity   adapted   to   constitute   a 


table  within  the  furnace  and  to  produce  arcs  between,  and  a 
sweep  adapted  to  spread  the  ore  on  the  electrodes  and  i 
it  off  of  the  same. 


917,806.  Electric  Motor.  Robert  Siegfried,  Pittsburg,  Pa., 
assignor  to  Westinghouse  Electric  &  Manufacturing  Company. 
In  an  electric  motor,  the  combination  with  a  field  magnet 
frame  that  is  open  circumferentially  at   the  commutator  end 


and  is  provided  with  brush-supporting  ribs,  of  a  two-part 
cylindrical  commutator  cover,  and  means  for  clamping  the 
cover  parts  together  with  their  adjacent  edges  in  any  desired 
angular  position  with  reference  to  the  base  of  the  motor. 


918,339.  System  of  Insulation  for  High  Voltage  Electric 
Conductors.  Fred  M.  Locke,  Victor,  X  V  A  system  of  insu- 
lation   for   high    voltage    conductors    comprising    suitable    sup- 


£ 
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ports,  and  a  series  of  insulators  arranged  in  sequence  between 
the  supports,  and  tie  pieces  connecting  the  insulators  and 
supports  ami  exerting  compression  strains  upon  the  insulators. 

918,176.  Water  Meter.  Chris  Lory.  Xew  Windsor,  and 
Charles  A.  Lory.  Fort  Collins,  Colo.  The  combination  of  a 
carriage,  means  controllable  by  changes  in  water  level,  for 
shifting  said  carriage  into  different  positions,  a  revoluble 
member  mounted  upon  said  carriage,  a  comptometer  con- 
nected   with    said    revoluble    member    and    actuated    thereby, 


rollers  mounted  upon  said  revoluble  member  in  order  to 
facilitate  the  travel  of  the  carriage,  and  a  conical  driving 
member  engaging  said  rollers  for  the  purpose  of  turning  said 
revoluble  member. 
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GOERIZ  CENTRIFUGAL  TURBINE  PUMPS 

BY   OSCAR   i      GOERIZ. 

A  novel  form  of  turbine  pump  has  been  patented  and  de- 
veloped by  myself.  This  pump  is  so  designed  that  all  end  thrust 
is  eliminated  and  is  so  constructed  as  to  be  readily  adjusted 
for  efficient  working.  With  regard  to  the  latter  point  refer- 
ence to  Fig.  1  shows  that  in  a  centrifugal  pump  the  discharge 
openings  of  the  runners  "A"  must  coincide,  as  closely  as  pos- 
sible, with  the  entrance  openings  "B"  into  the  diffusion  pas- 
sages. If  they  should  happen  to  be  "out"  the  pump  deliv- 
ery would  be  choked  to  some  degree,  which  would  tend  to 
cut  down  the  pump  efficiency,  in  addition  to  limiting  the 
amount  of  water  handled.  When  a  pump  is  assembled  in  the 
shop,  a  mark  "M"  on  the  shaft  calls  for  a  certain  length 
of  gauge  "D"  between  a  fixed  point  and  this  mark,  to  show- 
that  the  runners  are  in  proper  place.  This  is  a  useful  inno- 
vation to  determine  from  the  outside,  whether  the  runners 
are  center  to  center  with  the  diffusion  vanes. 

Ring  "G"  in  the  position  shown  in  the  cut  would  allow 
full  leakage  of  the  discharge  pressure  into  the  chamber 
formed  between  the  runner  tip  and  suet  inn  opening,  thus  creat- 
ing a  thrust  force  which  acts  to  the  right.     Now  if  this  ring 
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"G"  is  pulled  to  the  left  by  means  of  the  nuts  "X"  which  op- 
erate the  ring  "G"  by  studs,  or  in  any  other  suitable  manner, 
it  is  evident,  and  that  the  leakage  will  be  reduced  and  finally 
nearly  stbpped,  and  that  the  pr<  ssure  in  the  chamber  can 
be  brought  down  to  suction  pressure  or  to  a  partial  vacuum. 
producing  a  powerful  axial  force  acting  to  the  left.  Any 
intermediate  position  of  the  ring  thus  creates  any  axial  force 
between  these  opposite  extremes  as  determined  by  areas  and 
possible  water  pressures.  This  enables  us  to  balance  any 
axial  thrust  by  means  of  artificially  altered  hydraulic  oppos- 
ing   forces. 

The  axial  thrust  encountered  in  centrifugal  pumps  has 
been  a  particular  source  of  trouble,  because  it  varies  accord- 
ing to  the  conditions  of  wear  and  tear  at  the  various  points 
where  leakage  takes  place,  namely  the  runner  tips  and  wear- 
ing rings.  Most  firms  provide  heavy  colla<-  bearings  which 
not  only  add  to  the  expense  of  the  construction  but  also  waste 
energy  by  mechanical  friction  and  reduce  the  pump  efficiency. 

In  the  construction  described  here  there  is  provided  a 
temporary  step  "S"  which  is  only  used  at  the  start  when 
adjusting  the  thrust  balancing  ring.  Experience  extending 
over  a  lengthy  period  has  shown  that  the  ring  must  not 
be  touched  for  a  long  time  after  the  original  adjustment,  as 
it  is  automatically  taking  care  of  the  variations  of  the  pump 
thrust.  The  gauge  "D"  shipped  with  every  pump  affords  an 
easy  means  of  control  and  the  instruction  given  to  the  men 
simply  reads:  "If  the  mark  "M"  does  not  coincide  with  gauge 
distance   "D"   shift   the   ring   "G"   in    the   same   direction   the 


shaft  ought  tn  lie  moved  to  bring  mark  to  gauge  distance. 
When  shaft  and  runners  are  in  proper  position,  ascertained 
by  gauge,  the  temporary  step  "S"  should  be  just  clear  of  end 
of   shaft,    say    1-16    inch. 

Fig.  2  illustrates  a  vertical  5  inch  mine  pump  of  two 
stage  design  for  500  gallons  per  minute  to  175  feet  total 
head  direct  coupled  with  a  Westinghouse  electric  motor 
running  at  1S00  r.  p.  m.  While  in  such  a  pump  it 
could  be  easily  arranged  to  operate  the  thrust  balance 
ring  from  the  above  this  was  not  found  to  be  needed  as  no 
readjustment  of  the  ring  was  required  after  a  number  of 
months  running  with  gritty  water.  The  collar  bearing  pro- 
vided for  in  this  pump  has  simply  the  purpose  of  taking  care 
of  the  revolving  weights  whenever  the  pump  unit  is  stopped 
or   started   again. 

The  Risdon  Iron  Works  of  San  Francisco,  which  have  in  ad- 
dition to  many  other  pumps  manufactured  the  patented  pumps 


Fig.  2. 

listed  below,  deserve  credit  for  the  good  workmanship,  en- 
abling us  not  only  to  attain,  but  mostly  even  to  exceed  the 
efficiency  guarantees. 

2  pumps  for  125  gallons  per  minute  each,  to  240  feet  total  lift. 
1   pump  for  500  gallons  per  minute  each,  to  75  feet  total  lift. 

1  pump  for  400  gallons  per  minute  each,  to  75  feet  total  lift. 

2  pumps  for  1.11)0  gallons  per  minute  each,  to  300  feet  total  lift. 
1  pump  for  800  gallons  per  minute  each,  to  75  feet  total  lift. 
1  pump  for  4.000  gallons  per  minute  each,  to  100  feet  total  lift. 
1  pump  for  750  gallons  per  minute  each,  to  115  feet  total  lift. 
1   pump  for  900  gallons  per  minute  each,  to  125  feet  total  lift. 

With  the  exception  of  the  two  pumps  mentioned  first 
which  are  belted,  all  the  other  pumps  are  direct  coupled  to 
electric  motors.  The  pump  named  last  in  the  list  has  an 
electric  motor  placed  between  the  two  2-stage  pump  halves 
coupled  on  either  side;  with  a  by-passing  pipe  arrangement 
the  pump  halves  working  in  parallel  perform  the  above  duty, 
while  running  in  series  they  deliver  about  300  gallons  per 
minute  to  300  feet  pressure  for  fire  service. 

Every  year  there  are  a  great  many  patents  issued,  some 
of  which  are  never  put  into  practice,  and  it  is  therefore 
very  gratifying  to  the  writer  that  in  spite  of  business 
depression  we  are  able  to  publish  a  list  of  the  patented  pumps 
built  or  in  course  of  construction,  which  may  prove  that  a 
good  start  has  been  made  to  exploit  this  invention. 


&1 
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A    HANDY    MAGNET. 

Something  new  in  the  lifting  magnet  line  lias  been  placed 
on  the  Market  bj  the  Cutler-Hammer  Clinch  Company  of  Mil- 
waukee, whose  large  lifting  magnets  are  widely  used  in  the 
iron  and  steel  industries  for  handling  pig  iron,  scrap,  etc 
The  new  device  is  a  hand  magnet  weighing  about  7  pounds 
hut  capable  of  lifting  eastings  of  from  ten  to  fifteen  times  it 
own  weight. 

The  magnet  is  designed  for  operation  on  UO-volt  direct 
current  circuits  and  is  furnished  wi  h  drop  cord  and  attachment 
plug  so  that  it  may  he  readily  attached  to  any  ordinary  lamp 
socket.  The  push-button  mounted  on  top  of  the  magnet  and 
operated  by  the  thumb  closes  the  circuit  to  the  coils  and 
makes  the  magnet  operative.  On  releasing  the  button  the 
poles  become  demagnetized  and  the  load  is  released 

It  seems  to  be  capable  of  many  useful  applications.  In 
machine  shops  it  is  used  for  clearing  chips  and   borings  out 
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of  the  machinery  or  removing  them  from  parts  of  the  work 
not  easily  accessible,  as  for  instance  from  the  bottom  of  a 
deep  cylindrical  casting.  Dropped  tools,  bolts,  boring  bars, 
etc.,  are  easily  recovered  with  the  aid  of  the  magnet  from 
places  from  which  it  would  be  difficult  to  fish  them  my  ordi- 
nary means. 

In  shops  where  large  quantities  of  brass  and  iron  filings 
accumulate  and  which  it  is  desirable  to  separate  before  sell 
in§  as  waste  material,  the  magnet  is  especially  useful  since 
brass  being  non-magnetic  is  not  attracted  by  the  magnet,  like 
iron,  tints  enabling  the  two  metals  to  be  separated  by  merely 
tig  the  magnet  through  the  mixed  metals.  In  the 
manner  tacks  or  nails  can  be  separated  instantly  from 
brass  screws  with  which  they  have  become  accidentally 
mixed. 

In  foundries  this  magnet  may  be  used  to  pick  up  hot  or 
awkwardly  shaped  castings;  smooth  plates,  which  are  some- 
times difficult  to  secure  a  hold  on  when  laying  on  a  flat  sur- 
face, or  for  cleansing  the  molding  sand  of  minute  particles 
of   metal. 


Suspended  with  its  two  pedes  immersed  in  the  liquid 
the  magnet  will  attract  to  itself  any  particles  of  iron  or  steel, 
which  it  may  be  desired  to  remove  from  the  tubs  in  which 
paints,    glazes,    chemicals,    etc.,    are    mixed. 

One  purchaser,  who  uses  several  automobile  trucks  in 
his  business,  has  put  this  magnet  to  a  novel  use.  He  is  pav 
Ing  an  allej  in  the  rear  of  his  store  with  ashes  and  finding 
thai  many  nails  from  packing  boxes,  burned  under  the  boilers, 
were  mixed  with  the  ashes  he  is  now  guarding  against  punc- 
tured tires  by  employing  a  magnet  to  remove  nails  front  the 
ashes   before   strewing  them  in   the  alley. 

In  the  shipping  departments  of  large  establishments 
many  hundreds  of  nails  are  recovered  daily  by  hand  from 
the  sweepings.  For  work  of  this  sort,  or  for  handling  nails, 
nuts,  screws,  etc.,  in  hardware  stores  the  little  magnet  here 
illustrated  should  prove  useful  Otis  &  Squires  are  the  San 
Francisco  representatives  of  the  Cutler-Hammer  Clutch  Com 
pany. 


WESTINGHOUSE     PROGRESS. 
The   improvement    in   the   business  of  the   Westinghouse 

Machine  Company's  shops  a!   East    Pittsburg,  which  has  I n 

noticeable  for  several  months,  continues  in  the  most  encour- 
aging degree.  Since  tin-  tirst  id'  April  quite  a  number  of 
rs  for  steam  turbines,  steam  engines  and  gas  engines 
have  been  booked,  and  the  record  for  the  firs'  two  weeks  of 
this  month  shows  a  considerable  increase  over  the  same  period 


Rotating    l-'h-lt 


of    15,000    It.    |>.    Turbine    Generator    Sel    for    <  ii> 
Eleetrie   Company. 


ol  March.  With  the  anticipated  closing  of  quite  a  number  of 
contracts  for  which  negotiations  are  now  pending,  the  indica- 
tions are  that  the  April  business  will  make  an  excellent  show- 
ing. Among  the  contracts  particularly  worth  mentioning 
which  the  company  has  lately  received  is  an  order  front  the 
City  Electric  Company  of  San  Francisco  for  a  15.000-horse- 
power  steam  turbine.  This  will  be  the  most  powerful  steam. 
turbine  installed  west  .if  the  Mississippi,  its  power  capacity 
being  abou!  equal  to  ten  of  the  largest  size  express  railway 
locomotives.  This  company  has  already  installed  three  West 
inghous-  steam  turbines  of  a  smaller  size.  The  East  Pittsburg 
shops  are  also  turning  out  at  present  on  order  from  the  City 
of  Detroit  a  5000-horsepower  steam  turbine,  and  another  of 
the  same  size  is  going  to  Nichols  Copper  Company  of  Laurel 
Hill.  Long  Island,  while  the  Saginaw  &  Flint  Railway  Com- 
pany of  Michigan  has  contracted  for  an  1150  horsepower  tur- 
bine and  the  Alaska  Treadwell  Gold  Mining  Company  of  San 
Francisco  has  ordered  two  1000-horsepower  machines  of  the 
same  type. 
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FINANCIAL. 
SIERRA    MADRA,    CAL. — Bonds,    amounting    to    $30,000, 
are   on    sale   this   week    fur   the   erection   of   a   municipal    gas 
plant. 

LOS  ANGELES,  CAL. — Bonds  have  been  issued  in  ibis 
city  to  the  amount  of  $150,000  for  extending  the  electric  light 
system. 

PASADENA,  CAL.     The  $150,000  municipal  lighting  bonds 

issued  here  were  bought  this  week  by  the  First  National 
Bank  of  this   city. 

FRESNO.   CAL.— The   proposed   $1,000, bond   issue   for 

the  Fresno-Hanford  Interurban  Railroad  will  be  purchased  by 
the  Cleveland  Construction  Company.  Over  $250,000  is  to  be 
spent  in  wages  in  the  next  few  months.  \V.  E.  Davis  of  the 
Cleveland  Construction  Company  is  superintending  the  con- 
struction work. 

OAKLAND.  CAL. — The  gross  earnings  of  the  San  Fran- 
cisco, Oakland  &  San  Jose  Railway  Company  for  March,  1909, 
show  an  increase  of  $500  over  .March  1908.  The  net  earnings 
increased  $4,000.  The  official  statement  for  .March  is  as  fol- 
lows: 

L909.  1908. 

Gross  earnings    $233,992.36       $232,494.35 

Operating  expenses 32,749.01  38.228.27 

Net  earnings $40.41fi.7S         $36,370.46 

Fixed  charges 23,142.06  20,851.90 

Surplus $17. 274. 72         $15,518.56 

OAKLAND,  CAL.— The  March,  1909,  gross  earnings  of  the 
Oakland   Traction   Companj    show   an   increase  of  $1,500   over 

March,  1908.     The  net  shows  a  decrease  of  $6, i,  owing  to 

increased  operating  expenses,  caused  bj  the  opening  of  new 
lines  in  Berkeley.     The  statement   for  March  is  as  follows: 

1909.  1908. 

Gross  earnings $233,992.42       $232  194  35 

Operating  expenses 116,302.42        108,636.01 

Net   earnings $117,689.94       $123,858.34 

Fixed   charges    45,367.28  15.872. 1 1 

Surplus $  72 ,322  66         $77,985  93 


TRANSMISSION. 

EUREKA,    CAL.— A.    Tinsley    has    located     10, I    inches 

of  the   waters   in   Campbell   Creek,   near  here,   for   power   pur 
poses. 

CITY  OF  MEXICO.  MEX.— Augusta  Pellet  lias  applied  for 
the  right  to  use  the  waters  of  the  Tequesquipan  river  for 
generating  electric    power, 

PASADENA.  CAL.— The  present  power  house  al  Ml. 
Wilson  is  to  be  replaced  by  a  modern  concrete  building  with 
steel  roof,  and  improvements  are  to  be  made  in  its  equip- 
ment. 

SANTA  BARBARA,  CAL— Bids  will  be  received  by  the 
Santa  Barbara  (Cal.)  City  Council  up  to  Max-  6th  tor  a  fran- 
chise for  the  construction  of  an  electric  distributing  system 
in  the  city. 

BAKERSFIELD,  CAL.— Supeerintendent  W  S.  Cone,  of 
the  Edison  Electric  Company,  states  that  the  Kern  River 
plant  is  still  out  of  commission  and  the  company  is  awaiting 
the  arrival  of  machinery  from  the  East. 


SAN  FRANCISCO,  CAL. — Inspector  David  Atkins,  of  the 
United  States  Treasury  Department,  is  now  in  this  city  super- 
intending the  installation  of  a  $40,000  auxiliary  power  plant 
io  In'  installed  at  the  United  States  Mint. 

SPOKANE,  WASH.— The  Spokane-Orient  Power  Company 
lias  been  incorporated  here  with  a  capital  stock  of  $1,000,000 
b\  C.  A.  Luncheford.  C.  H.  Patten.  A.  R.  Patten  and  others. 
The  company  proposes  to  generate  electric  power  on  Boulder 
Creek,  where  a  water-right  has  been  secured,  with  a  fall  of  300 
feet,  capable  of  developing  2.500  horsepower. 

SEATTLE,  WASH.— The  Entiat  Power  Company  has 
voted  to  increase  its  capital  stock  from  $50,000  to  $200,000. 
The  Entiat  Company  has  been  at  work  at  the  plant  at  Entiat 
lor  some  lime  and  has  already  completed  a  large  dam  in  the 
Entiat  River,  constructed  the  canal  and  prepared  a  site  for 
I  he  power  house.  It  is  the  intention  of  the  company  to  put  in 
one  el   the  largest  plants  in  Central  Washington. 


INCORPORATIONS. 

OAKLAND,  CAL. — The  Electric  Equipment  Company  has 
been  incorporated  here  by  G.  F.  Bulen,  .1.  G.  Wallmann  and 
M.    H.   Bulen. 

SAX  FRANCISCO,  CAL— The  Gilroy  Gas  Works  has  been 
Incorporated  here  with  a  capital  stock  of  $50,000  by  D.  O. 
Druffel,   M.   Flaherty  and  L.   P.  Lowe. 

COALINGA,  CAL.— The  Pacific  Slaies  Pe'roleum  Com 
pany  has  been  incorporated  here  with  a  capital  stock  of  $.100.- 
iiiiii  by  G.  W.  Richard,  E.  J.  Broberg  and  Con  O'Donnell. 

SAN  FRANCISCO,  CAL.— The  Paula  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $750,000  by  F.  L. 
I '.i own.  C.  I!.  Simmons,  C.  B.  B.  Barnes,  H.  M.  Brittan  and 
(I    K,  Walker. 

RED  BLUFF,  CAL.— The  Butte  &  Tehama  Power  Com- 
pany lias  been  incorporated  here  with  a  capital  stock  of 
$1,000,000  by  Luke  McDonald,  L.  A.  Mcintosh,  R.  S.  Kitrick,  .1. 
E.   Frick  and   Leon   lily. 

SAX  JOSE,  CAL. — The  Bell  oil  Company  has  been  In- 
corporated here  with  a  capital  stock  of  $1,000,000  by  E.  F. 
Wayland,  C.  A.  Barlow.  J.  H  Stewart.  11  McFadden,  H.  E. 
Bell,   B.  A.   Herrington,  P.  Taminelli  and  .1.  A.   McCarley. 

MEXICO  CITY.  MEX. — The  Mexican  National  Gas  Com- 
i  anv  bas  been  incorporated  here  with  a  capital  stock  of  $2,500,- 
000,  The  officers  and  directors  are:  President,  .1.  L.  Doheny; 
!ii-t  vice  president,  C.  A.  Canfield;  second  vice  president. 
I;  ii  Miner:  secretarj  and  treasurer.  Norman  Bridge;  direc- 
E.  P.  Ripley,  R.  O.  Bradley,  W.  L.  Hardin  and  Harold 
Walker.  Offices  will  be  maintained  in  Los  Angeles.  The 
company  is  now  buying  its  generators,  boilers  and  other 
equipment. 

IDS  ANGELES,  CAL.— The  International  Oil  Refining 
Company  bas  been  incorporated  here  with  a  capi'al  stock 
of  $1,000,000.  The  new  company  proposes  to  build  a  $100, nun 
ri  finery  a'  Thenard  Junction,  on  the  inner  harbor  of  San 
Pedro,  where  49  by-products  will  lie  manufactured  from  the 
California  crude  oil.  The  officers  of  the  company  are:  Pres- 
ident, .1.  Lamb  Doty:  vice  president,  F.  S.  Rishel;  secretary 
and  treasurer.  G.  Holman  Coffin  Jr.:  and  directors.  Charles 
Rixon  Jr.  and  Dr.  J.  Addison  Jackson.  A  right  of  way  for 
pipe  lines  to  the  outer  harbor  at  San  Pedro  has  already  been 
secured. 
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ILLUMINATION. 
AZTJSA,  CAL. — Bids  will   be  received   by   the  City  Coun- 
cil up  till  June  7th,  1909,  for  a  gas  franchise  in  this  city. 

COALINGA,  CAL.— A.  \V.  Smi'h  ami  S.  H  I  Iain  were 
granted    a   franchise    this   week    to   construct    a    gas    distrib 

uting  system  in  tliis  city. 

SAN  FRANCISCO,  CAL.— The  San  Francisco  Gas  &  Elec- 
tric Company,  let   contracts  this  week,  amounting  to  m 
$30,000,  on  their  new  building  at  Sutter  ami  Stockton  streets. 

SACRAMENTO.    CAL.— An    ordinance    has    been     passed 
in    this   city    whereby    all   electric    poles    in    the    business    ill 
trict    excepting    trolley    poles,    must     be    removed    and    wires 
placed  underground. 

WASHOTJGAL,  WASH.— The  Western  Light  &  Power 
Company,  under  the  management    of  C    W    Cottrell,  intends 

to  install  a  45n   horsepower  electric   plant   on   the   Washo 
river,  one  mile  above  Washougal. 

FORT  RRAGG,  CAL.— The  Fori  Bragg  Electric  Light 
Company  will  enlarge  its  plant  sunn  in  order  to  keep  pace 
with  the  growing  business.  A  new  dynamo  of  750  kilowatt 
capacity  will  be  installed  during  the  summer 

SAN  LUIS  OBISPO,  CAL— President  W.  F,  Koardmaii 
of  the  San  Luis  Gas  i<-  Electric  Company,  announces  that 
four  miles  of  new  gas  mains  are  to  be  installed  this  summer. 
The  company  is  also  to  make  several  improvements  at  its 
generating   plant. 

MONTEREY.  CAL.— Th  Monterej  County  Gas  &  Electric 
Company  will  begin  installing  soon  a  new  gas  plant  tit  its 
works  in  this  city  which  will  cost  $20,000.  A  transmission 
line  is  also  to  be  built  to  Salinas  for  lighting  and  power  pur- 
poses in  that  city.  This  will  require  tin  expenditure  of  over 
$30,000. 

TURLOCK,  CAL.— Superintendent   Arch  Scott,  of  the   La 

Grange  Water  <£-  Power  Company,  litis  a  gang  of  men  at 
work  in  this  city  constructing  the  new  electric  light  and 
power  system.  He  states  that  electric  power  will  be  in 
Turlock  in  about  three  weeks.  Offices  have  been  opened 
under  the  local   management,  of   A.    S.    Hunt. 

SEATTLE.  WASH.— Steam  that  litis  been  going  to  waste 
in  the  city  incinerator  plant  at  the  sou'h  end  of  I. tike  Union  is 
now  being  utilized  to  generate  electricity  One  250  horse- 
power generator  has  been  installed,  which  furnishes  elec 
tricity  for  lighting  the  incinerating  plant,  operating  and  light- 
ing the  city  asphalt  plant  and  driving  a  1. ),000  gallon  pump 

recently  installed  in  Hie  incinerating  plant.  Plans  are  being 
considered  to  furnish  electricity  for  lamps  to  nearby  buildings 

OAKLAND,  CAL.— Manager  F.  A.  Leach  Jr.,  of  the  Oak- 
land Gas,  Light  and  Heat  Company,  announced  this  week 
a  reduction  in  the  Alameda  County  electric  light  ra'es  from  9 
cents  per  kilowatt  to  4  cents.  The  rate  to  be  charged  for 
ali  current  for  heat  will  be  '■'■  cents  per  kilowatt.  This  cut 
was  made  in  order  to  underbid  the  rates  offered  the  county 
by  Charles  L.  Pryal.  representing  the  Central  Oakland  Light 
A  Power  Company,  who  offered  to  save  the  count  y  $400  a 
month. 


TRANSPORTATION. 
SANTA    BARBARA,    CAL.— Bids    will    be    received    up    till 
June    7th,    1909.   for   the   sale   of   an   electric    franchise   along 
certain   thoroughfares  in   the  city. 

SACRAMENTO.  CAL— The  Vallejo  ,v-  Northern  Railway 
Company  has  been  granted  a  franchise  to  operate  electric 
lines  on   certain   thoroughfares   in   this   city. 

SANTA  BARBARA,  CAL.— Bids  for  the  sale  of  the  street 
railway  franchise  applied  for  by  the  Pacific  Improvement 
Company  will  be  received  in  this  city  up  till  May  6th.  1909. 


OAKLAND.  CAL— President  F.  A.  Heron,  of  the  Oakland 
Traction  Company,  has  announced  a  reduction  to  5  cents  on 

tlie  Leona   Heights  suburban  line  between  Vernon  station  and 
Oakland. 

LOS  ANGELES,  CAL.— The  Los  Angeles  Railway  Com- 
pany is  soon  to  reconstruct  its  lines  on  Spring  street,  between 
Filth  and  Ninth.  Crushed  rock  ballast  will  be  put.  down  and 
the  60-pound  rails  now  in  use  will  he  placed  by  70  pound  rails, 

CHICO,  CAL. — The  Northern  Electric  Company  is  now 
engaged  in  reconstructing  its  Hamilton  Brancb  from  this  city. 
Over  2000  feet  of  track  was  washed  away  by  the  floods  of 
January  and  the  company  is  pushing  the  work  to  completion 
tis  rapidly  as  possible. 


OIL. 
TONOPAH,  NEW— The  Pioneer  VWer  Company  has  been 
granted  a  franchise  to  lay  pipe  lines  in  this  city. 

AXTIOCH,  CAL.— Tie  California  Powder  Works  will 
building  its  pumping  station  in  this  city,  where  water  will  be 
forced  from  the  river  to  the  works,  about   four  miles  away. 

LARKSPUR,  CAI-  -The  Wright  Water  Company  of  this 
city  has  been  based  for  three  years  by  LeCornec  &  Larkins. 
The  new  management  intends  to  increase  the  storage  capacity 
of  the  plant  and  improve  the  service  generally. 

SANTA  BARBARA,  CAL.— The  Union  Oil  Company  has 
been  granted  a  permit  bj  Vcting  Secretary  Oliver,  of  the  War 
Department,  to  build  a  pipe  line  from  its  works  at  Santa 
Barbara   2,000    feet    into   the    Pacific   Ocean,   and    to   erect   a 

dolphin  at  the  outer  end  to  pump  the  oil  into  ships. 

WATSONVILLE,  CAL— A  valuable  oil  flow,  which  has 
been  creating  much  excitement  in  this  vicinity,  was  struck 
this  week  at  the  Wat sonville  Oil  Company  s  site  a  lew  miles 
east  of  here.  The  How.  which  runs  high  in  gasoline,  averages 
250   barrels  a  day  and  a  great    quantity   of  gas  is  produced. 

OAKLAND,  CAL, — M.  .1.   La.\  malice  of  this  city  purchased 

last    week    for   $200, oil   kind    ia   the    Mariposa  Oil   District. 

mar  Los  Angeles.  This  property  was  sold  less  than  three 
months  ago  for  $150,000.  Mr.  Laymance  has  already  placed 
large  orders  for  machinery  with  Oakland  firms,  and  no  time 
will  lc  lost   in  establishing  a  working  plant  on  'he  tield. 


TELEPHONE  AND  TELEGRAPH. 
SAN  LUIS  OBISPO,  CAL.— George  Jessup,  representing 
the  United  Wireless  Telegraph  Company,  is  now  in  this  city- 
selecting  a  location  for  a  station.  This  company  has  now 
nearly  30  stations  on  this  coast,  the  last  one  being  installed 
tit    Monterey. 

SAN  FRANCISCO,  CAL.— The  Telephone  Rates  Com- 
mittee of  the  Board  of  Supervisors  has  passed  to  print  recom- 
mendations which  will  reduce  the  present  income  of  the 
Pacific  States  Telephone  &  Telegraph  Company  between  $60,- 
000  and  $65,000.  The  committee  assured  the  company  of  an 
income  of  at  least  S  per  cent  upon  its  invesment.  Increases 
in  the  number  of  switches  allowed  without  extra  charge  were 
made  as  follows:  Under  the  $5  a  month  rate,  from  42  to  60 
switches;  under  the  $9.15  a  month  rate,  from  12".  to  175 
switches;  under  the  $12.47  rate,  from  209  to  300  switches:  un- 
der the  $15  rate  from  292  to  400  switches;  under  the  $17.  is 
rate,  from  500  to  600  switches;  under  the  $19.57  rate,  from 
667  to  780  switches.  A  new  rate  of  25  cents  a  day  was  also 
provided  for  single  telephones  with  five  switches  without 
extra  charge,  additional  switches  to  be  charged  for  at  4  cents 
each.  A  rate  was  also  created  of  $3  a  month  for  a  single 
party  residence  line,  carrying  125  switches  without  extra 
charge,  with  a  charge  of  3  cents  each  for  additional  switches. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and   Material  They  are 

Prepared  to  Furnish. 


There  ia  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
tent of  hia  competitors.  It  ia 
compoied  of  the  great  buying 
public  the  consumer  —  who 
will  liaten  with  a  willing  and 
•ager  ear  to  the  atory  of 
quality. 

Take  your  case  before  thia 
court  with  your  strongest 
argumenta  and  atate  your 
reaaona  for   appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
good*.  prevent  substitution 
and  protect  the  purchaser.  If 
thia  be  properly  done,  victory 
will  be  your*. 


ADAPTERS 
I, miip   Adapter** 

American    Evereariy    Co. 

Benjamin   Electric   Mfg.   Co. 

Bryant    Electric    Co. 

I  Pale  Co. 

General     Electric    Co. 

Hulibell.     Harvey. 

Perkins  Elec.  SwtchMf g.Co. 

ALARMS. 

Burglar    Alarms 

Edwards    &    Co. 
Electric  Goods  Mfg.   <'■•. 
Par  trick.  Cart  er&WilkinsCo. 
Stanley     &     Patterson,     Inc. 
Western     Electric    Co. 
Fire  Alarms 

Edwards  &   Co. 
Partrick.Carter&WilkinsCo. 
Western    Electric    Co. 
Water    Alarms 

Partrick.Carter&WilkinsCo. 

ANCHORS 

Johns-Manville   Co..    H.    W„ 

■'.I.     W." 
Kierulff,    R.    F.    Jr.    &    Co., 

"Hubbard." 
Klein    &    Sons.    Mathias. 

ANNUNCIATORS 

Edwards  M-   Co. 

Elec.       Goods       Mfg.       Co 
■Ross."       "Rivol,"       "Per- 
fect,"   "Noxall." 

Patrick,    Carter    &-    Wilkins 
Co.,    "King." 

Standard    Elec.    Works,    "C 
&    S." 

Stanley    &     Patterson.     Inc. 

Telephone  A-   Elec.Equip.Co 
"Holtzer-Cabot    &    Co." 

Western    Electric   Co. 

ARMS. 

Cross    Arms 

American    Cross    Arm    Co. 
■Walworth    &    Neville." 

California     Pole     &     Piling 
Co. 

Kierulff,     B.    )■"..    Jr.    &    Co. 

Walworth     &     Neville    Mfg. 
Co. 

Western  Electric  Co.,  "Wal- 
worth   &    Neville." 

Mast   Arms 

Elec.    Appliance    Co.,    "Cut- 
ter." 

Ft.    Wavne    Electrical    Wks 

KiHrulff.    B.     F..    Jr.    &     Co., 
"Cutter." 

Western   Elec.  Co.,  "Fletch- 
er." 

Desk   Phone   Arms 

Dean    Electric    Co. 

Electric        Appliance        Co., 
"Eaco." 

Kierulff.    B.    F.,    Jr.    &    Co., 
■Sterling." 


JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

LOOK    FOR    THE  ROEBLING   SEAL  ON    EVERY   BUNDLE 
SAN  FRANCISCO.  624  folsotn  Street  PORTLAND,  91  first  Street 

LOS  ANOflES.  Market  and  Alameda  Si.  StATTIE,  900  first  Ave.  South 


\                ^^ 

AMERICAN  CROSS-ARM  Ca 

ASK 
A^JTOUR  DtALER/A 
%^V  FOB      /y^ 

WALWO RTOJK^Ij  E  V 1  L L  E 
V*CPOSS-ARMsS? 

CHICAGO 

\^ 

"The     Paint    Thnl    V/ont    Com.-    Oft" 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cat. 


y****~L^r 


Because    it    is    the    Best 
It  is  the  Cheapest 

RUBEROID  ROOFING 

BONESTEtt  &  CO.,  Agents 


118  First  Street, 


San  Francisto 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry.  Machine  and   Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  814  Pacific  Building 

Phone  Douglas  1443 


THE 


■fr 


SURFACE 
SWITCH.. 


The  only  dust  and 
moisture  proof 
indicating  switch  on 
the  market 


The  Arrow  Electric  Co. 

HARTFORD,  CONN. 


PELTON-FRANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of    any    capacity    contracted    for    and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

101  1   MONADNOCK  BLDG ..    SAN  FRANCISCO.  CAL 
94    WEST    ST..     NEW    YORK    CITY 


Do  I  Wanto  B  a  "Good  fellow" 

with  your  trade  and  add  $20.00  to  your 
weekly    income    without     extra     work  ? 

TEDDY'S     LABORATORY,   WHEELING    W.  VA. 

DUN  CAIN 

TRANSP0RMERS  and  METERS 

are  of  the  highest   grade 


LARGE    STOCK    CARRIED    IN     SAN   FRANCISCO 

G.  A.  Wl  LBUR 

61  Second  St.,       San  Francisco 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


IVl  odern  transformer  engineer- 
— ^  ing  coupled  with  Hign 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 


Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 


Pacific  Coast  Agents 

Western  Electric  Company 

Lot  Angeles  San  Francisco  Seattle 
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Aluminum  Co.  of  America 
Pittsburgh,    Pa. 
Sun    Francisco.    Monad- 
nock    Bldg. 

Los       Angeles,       Pacific 
Electric    Bldg. 
Seattle,     Colman     Bldg. 

Amencan  Circular  Loom  Co.      I 
Boston,    45   Milk. 
San   Francisco,  770  Fol- 
som. 
Seattle,   Lowman    Bldg. 

American  Cross-Arm  Co. 

Chicago,    Heyworth 

Bldg. 
American  "Eveready"  Co.. 

San  Francisco,  755  Fol- 

som 
Lob     Angeles,     1038     S. 

Main. 
American  Transformer  Co.  __ 

Newark,  N.  J. 
Arrow  Electric  Co 

Hartford,  Conn. 

Aylsworth  Agencies  Co. 
San  Francisco,  165  Sec- 
ond St. 

B 
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Dean  Electric  Co. 
Elyria,   Ohio. 
San  Francisi  o,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.12 
Chicago,  Postal   Bldg 
San    F  r  a  n  c  i  -  c  o,    30  I 
Front. 
Los  Angeles.   355    E.    2d. 

Dietert-Swenson  Co.  15 

San     Francisco,    80    T>-- 

liai 

Duncan  Elec.  Mfg.  Co. 
Lafayette,    Indiana. 
San    Francisco,    81   See- 
on  ii. 

D.  &  W.  Fuse  Co. 
Pro1,  idence,    R 


J 


17 


s. 


15 


i. 


E 


and 


Belden  Manufactunng  Co. 

Chicago,     194    Michigan 

St. 
Benicia  Iron  Works 

San    Francisco,    3 1  1    Pa- 
cific   Bldg. 
Benjamin  Elec.  Mfg.  Co. 

Chicago.  40  W.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co.._ 
Boston,  246  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 
Bossert  Elec.  Construction  Co..  I  1 
Utica,  N.  Y. 

San   Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The 1 

New    Tork,    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 3 

San   Francisco.   44   Sec- 
ond St. 

Bryan-Marsh  Co 2 

Oakland.  Cal.,  12th  and 
Clay. 

Bryant  Electric  Co. 
Bridgeport,   Conn. 
San  Francisco.  609  Mis- 
sion. 


Edwards  &  Co.,  . 

New     York.     140th 
Exterior  sts. 

Electric  Appliance  Co. 

San  Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co. 
Boston.  Mass. 
San    Francisco.   165  Sec- 
ond St 

Electric  Storage  Battery  Co. 
Philadelphia. 
San   Francisco.   Crocker 
Bldg. 


Fort  Wayne  Elec.  Work,  24 

Fort  Wayne,  Ind, 

San    Francisco,  604  Mis- 
sion. 


Y. 

Union 


Delta 


General  Electric   Co. 
Sche  N". 

San      Francisco, 
Trust  Bldg. 
Los    Angeles, 
Bldg. 

Seattle.    Colman    Bldg. 
Portland,     Worcester 
Bldg. 

Goeriz  Co.,  O.  C.  3 

San    Francisco,    01    Fre- 
mont    st. 

Gould  Storage  Battery  Co.        23 
New     Vo,k,     ::it     Fifth 
ave. 
Sa  n       Fra  ncisi  o.      Atlas 


Johns-Manville  Co..  H.  W.  - 
New  Yoi  k,  100  William. 
San  Francisco,  159  New 
Montgomery. 
Los  Angeles,  203  E.  5th. 
Seattle.  576   1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 

San   Francisco.  SS  First. 

K.erultf,  B.  F.  Jr.  &  Co._ 
I, os      Angeles,      120 
l.os   Angeles. 
San   Francisco,  133  New 
Montgomei  y. 
Seattle.    406    Central 
Bldg. 

Klein,  Mathias  &  Sons  2 

Chicago,    95    W.     Van 

But 

Krantz  Mfg.  Co..  H. ..  23 

Brooklj  n,  X.  Y.,  160  7th. 
San  I'ri ncisco.  l  55  New 
Montgomery    St. 

L 

Locke  Insulator  Mfg.  Co... 
Victor,  N.  Y. 
San    Francisco.    Monad- 
nock  Bldg. 

Los  Angeles,  Pacific 
Electrical   Bldg. 

1 1  tie.  Colman   Bldg. 

M 

Moore,  C.  C.  &  Co.,   Inc. 
San   Francisco,  99  First. 
Los    Angeles,    Trust 
Bldg. 

Seattle,  Mutual  Life 
Bldg. 

Portland.  Wells  Fargo 
Bldg. 

N 

New  York  Insl'td  Wire  Co.      10 
New   York.   114   Liberty. 
San   Francisco,    770  Fol- 
som. 

Seattle.    Lowman    Bldg. 


Perkins  Elec.Sw'h  M(g.Co.,The 
Bridgeport,    Conn, 
San    Francisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co,  I 

Pawtucket.  R.  I. 

Pierson,   Roeding  &  Co.  4 

San    Francisco,    Monad- 

k   Bldg. 
Los  Angeles,  Pac.  Elec- 

t  i  Ic    Uldg. 

Seattle,  Colman   Bldg. 


Star  Porcelain  Co 9 

Trenton.  N.   J. 

Sterling  Electric  Company  2 

San  Francisco,  137  New 

Mon  tgomery. 


Sterling  Paint  Company, 

San      Francisco,       1  1  s 

First. 

Sunbeam  Inc.   Lamp  Co. 

Chicago,  259  S.  Clinton. 


i  i 


Reisinger,  Hugo 

New     York,     11     Broad- 
way. 
Robb-Mumford  Boiler  Co.._ 

Sonth      Framingham, 

Mass. 

San    Francisco,    60    Na- 

toma. 
Roebling's,  John  A.  Sons  Co.. 

San   Francisco,  624  Fol- 

soln. 

Los    Angeles,    Market  & 

Alameda, 

PO!  Hand.   91    First. 

Seattle.     900     1st     AV.     SO. 


H 


Cal.  Inc.  Lamp  Co.  2 

San  Francisco,  141  New 
Montgomery. 

California  Pole  and  Piling  Co.  15 
San    Francisco,    800-804 
Fife   Building. 

Chase  Shawmut  Co.     —         - 1  I 
Newburyport,  Mass. 
San  Francisco,  770  Fol- 
som, 
Seattle.    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co.  _ 
Chicago.  170  So.  Clin- 
ton St. 

Continental  Nat.GasAlcohol  Co.  I  7 
Wheeling.  W.    Va. 

Cutter  Company,  The  . 10 

Philadelphia.   Pa. 

San  Francisco.  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

D 

Dale  Company,  The 9 

New  York.  352  W.  13th. 

San   Francisco,  770  Fol- 

som. 

Seattle     Lowman    Bldg. 


If. 


Habirshaw  Wire  Co 

New  York,  253  Broad- 
way. 

Henshaw,  Bulkley  &  Co 15 

San  Francisco,  219  Spear. 
Oakland,  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holophane  Company,  The  — 
New  York.  227  Fulton. 
San  Francisco,  151  New 

Montgomery. 

Hubbell,  Harvey,   Inc 

Bridgeport.  Conn. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

Hughes  &  Co.,   E.  C 3 

San  Francisco,  725  Fol- 
som. 


Ohio  Brass  Co.     -  4 

Mansfield,    Ohio. 
San    Francisco,    Monad- 
nock    Bids. 

Los   Angeles,  Pac.    Elec. 
Hie    Bldg. 
Seattle,   Colman    Bldg. 

Okonite  Co.      ..  I 

New    York,    253    Broad- 

\va  y 


Hunt.  Mirk  &  Co.  .  _ .   6 

San  Francisco.  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    I 
Jonesboro.  Indiana. 


Pac.fic  Elec.  &  Mfg.  Co.  _.       -    3 
San    Francisco.    SO    Te- 
hama. 

Pacific  Elec.   Heating  Co.  4 

Ontario.  Cal. 

Pacific  Meter  Co.   _ .  I 

San  Francisco.  301  Santa 
Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San     Franciseo.    Shreve 

PaisteCo..  H.T.  -9 

Philadelphia,    Pa. 

ParaffinePaint  Co 9 

San    Francisco,    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co.  9 
Philadelphia,     22d     and 
Wood. 

Pass  &  Seymour,  Inc. 

Solvay.   N.   Y. 
Pelton  Water  Wheel  Co.,The     7 

San         Francisco.        1095 

Monadnock    Bldg. 


Safety  InsTt'd  Wire&  Cable  Co.  1 7 
Bayonne,  N.  J. 

San  Francisco,  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks  9 
Sacramento,  Cal.,  211   J. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D.  _  .  24 

Boston.  131  State. 

Simplex  Elect'l  Co.,  The 2 

Boston,  lie  State. 

Sa  ii        Francisco,       6  12 

1  low  arc 

Los     Angeles,     Security 

Bldg. 

Seattle.    Alaska  Bldg. 

Portland,  Couch  Bldg. 

Simplex  Electnc  Heating  Co.    . 
Cambridge,     Mass. 
San       Francisco,       6  12 

!  i  ward. 
Los      Angeles.     Security 
Bldg. 

Si  a  ttle.    Alaska    Bldg. 
Portland,  Couch  Bldg. 

Skinner  Engine  Co...  .15 

Erie,    Pennsylvania. 

Southern  Engineer --17 

Atlanta,     Georgia. 

Southern  Pacific  Co.  __  -24 

San   Francisco.   Flood 
Bldg. 

Sprague  Electric  Co.  -  -23 

N<  w    York  City,  527-531 
West    34th    st 
San       Francisco,      Atlas 
Bldg. 
Seattle.    Colman    Bldg. 

Standard  Elect'l  Works- -         -    2 
San   Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co.  4 

San    Francisco,    60    Na- 
toma  St. 


Technical  Book  Shop  13 

San  Francisco.  604  Mis- 
sion. 

Teddy's  Laboratory  Co.       —   7 
Wheeling,  W.  Va. 

Tel.  &  Elec.  Equip.  Co.  2 

San        Francisco,       6  12 
Howard. 

Los     Angeles,     Security 
Bldg. 

Seattle,   Alaska  Bldg. 
Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R.         - 16 
New    York.    227    Fulton. 
East  Liverpool,  Ohio. 

Thorpe  &  Son,  J.  T. 

San  Francisco,  525  A  St. 


3 


Tracy  Engineering  Co.    - 

San  Francisco,  461  Mar- 
ket. 

Los'  Angeles,   Cent  ral 
Bldg. 


V 

Vulcan  Elec.  Heating  Co. 
Chicago.  74  West  Jack- 
son. 

Vulcan   Iron  Works  I 

San  Francisco.  604  Mis- 
sion. 


w 

Waters  &  Co.,  R.  J. 

San    Francisco,  717  Mar- 
ket   St. 


Standard  Und.  Cable  Co. 
San    Francisco,    Shreve 
Bldg. 

Los     Angeles,     Union 
Trust  Bldg. 

Seattle   Office,   Lowman 
Bldg. 

Stanley  &   Patterson,  Inc. 

New    York.    23    Murray 

St. 

San  Francisco,  770  Fol- 

som. 

ttle.    Lowman    Bldg. 
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Watson,  Sidney 

San   Francisco,   180  Jes- 
sie St. 

Western  Electric  Company 

San  Francisco.  680  Fol- 

som. 

Oakland.  507.  16th  St.. 

Los  Angeles,  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co.-- 
Pittsburg.  Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles.    527   South 
Main.  , 

Seattle,    314    Central 
Bids? 

Portland.    Couch    Bldg. 
Spokane,    424    1st   Av. 

Westinghouse  Machine  Co.- - 
Pittsburg.    Pa. 
San  Francisco.   1 11   Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.   -24 
Waverly  Park,  N.  J. 
New  York   114  Libert>  St. 
San   Francisco.   418    Eu- 
genia Av. 

Wilbur,  G.  A.-  -----  7 

San    Francisco,    61    Sec- 
ond St. 
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Sterling    Elec.    Co. 
Western   Elee.   Co. 

ASBESTOS 

Johns-Manville    Co.,    H.    W. 

AUTOMOBILE       ACCES- 
SORIES 

American       Eveready       Co.. 
"Ever    Ready." 

BATTERIES 
Dry    Batteries 

American       Eveready      Co.. 

"Ever  Ready"  and  "Cres- 

cent." 
Brooks-Follis     Elec.    Corp. 
Elec.    Applian.  e  Co..   "llino." 
.Elec.       Goods       Mfg.       Co., 

"Samson     Semi-Dry." 
Kierulff,    B.    F..    Jr.    &    Co.. 

"Columbia."      "King." 
sterling    Elec.    Co.,    "Bi  a  i 

"Sequoia." 
Standard      Electric     Works, 

"Standard." 
Stanley    &    Patterson,     [nc, 

"Exeter,"     "Matchless." 
"Western  Electric  Co.,  "Bl  ue 

Bell."    "Liberty." 
Dry    Battery    Holders 
Brooks-Follis     Flee.     Corp. 
Stanley    &     Patterson.    Inc.. 

"Patterson." 
Medical    Batteries 
Partrick,Carter&Wil  kinsCo. 
Stanley    &    Patterson,     Ine.. 


"Vet- 


<  'ol'|l. 

"Sam- 


"Electro   -   tonic," 
ter." 
Wet    Batteries 

Brooks-Follis     Elec. 

Flee.  Goods  Mfg.  <  !o., 
son."     "Xoswas." 

Partrick.Carter&Wilkinsi  !o. 

Stanley  &  Patterson.  Inc., 
"Cold  Medal."  "Fara- 
day:" 

Western    Electric    Co. 

Storage    Batteries 

Flee.     Storage    Battel  \     Co. 

Westinghouse    Machine    Co. 

BELLS 

Electric  Hells 

Brooks-Follis     Elec.    Corp. 

Edwards  &  Co.,  "Rex," 
"l.ungen." 

Electric  Appliance  Co., 
"Anson  ia." 

P^lee.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy."  Tyro- 
lean." 

Partrick,Carter& Wilkin  51  !o 

Stanley  cV  Patterson,  [nc, 
"Faraday,"  "Columbia," 
"Liberty." 

Western  Electric  Co.. 
"I  lawtliorne." 

ESlevtro-Mcclinnival     GongM 

Brooks-Follis     Elec.  'Corp 

Edwards    >V    Co. 

Electric    Goods    Mfg.    Co 

Partrick.Carter&WilkinsCo. 

Magneto    Bell?* 

Brooks-Follis     Elec.     Corp, 

Dean    Electric   Co. 

Elec.  Appliance  1  !o..  "Eaco." 

Electric    Goods    Mfg,    <'o. 

Kierulff,    B.    F..    Jr.    &    Co., 

"Sterling." 
Kellogg         Switchboard      & 

Supply    Co. 
Standard     Electric      Works. 

"C    &    S." 
Wesi  ern    Electric   1  !o, 

lion. Kits 

iHenshaw,   Bulkley   cV   Co. 

Moore  &  Co.,  Chas.  C,  "B. 
&    W  " 

T1.1,  \  Engineering  Com- 
pany,   "Edge   Moor." 

BOXES 

Floor    :iim1     Outlet 

Krantz     II.    .Mil;.    Co. 
Junction    Boxes 
Krantz    Mfg.    Co..    H. 
AV;ill    Boxes 

Brooks-Follis     Elec.     Corp. 
Renjamin     Flee.    Mfg.    Co. 
Bossei  t     Electric    Con 

t  ion    Co.,    "Bi  issert  ." 
Chase        Shawmut  Co., 

"Knockout." 
1  Jhica  go    Fuse   W  ire   &    M  Eg. 

Co..    "Union." 


Sectional  Iron  Panel  Boxes 


\r~~- 


Catalog  No.  4162 
NEW   YORK 


have  so  many  good  points  tied 
up  in  the  one  thing,  it  will  pay 
you  to  look  into  their  make-up 
and  price.  We  make  all  kinds 
and  sizes  for  Panel  Cut-outs, 
Plug  Cut-outs  and  Panelettes. 
Our  monthly  bulletin,  "Paistery," 
tells  all  about  the  new  good 
things.  Do  you  get  it?  Let  us 
know. 

H.  T.  PAISTE  CO. 

PHILADELPHIA,  PA. 

BOSTON  CHICAGO 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 
COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE    DALE  COMPANY 

SAN  FRANCISCO,  770  Folsom  St. 


NEW   YORK  CITY 

9th  Ave.  &    13th  St. 


SEATTLE 
Lowman   Building 


Complete  Stock  Carried   in  San   Francisco. 


Wanted  and  For  Sale 


Thr  rati  ertisemen's  in  t h is  column  is  $1.00 per  h\sert ion   ■-■     '■ 

words  or  less;  atl'l  tiowil  words  l  ecu's  each,  payablein  advance.  Remit- 
tanee  and  copy  should  reach  this  offic*  not  later  titan  Monday  won  for  the 
next  succeed  ng  issue. 

l;<  plies  may  b<  St  nt  in  care  of  the  Journal  of  Electricity  Power  and  Gas 
fi   .    >!    n'on  Strct ' ,  San  Francisco. 


WANTED — Back  numbers  of  the  Journal  of  Elec- 
tricity, Power  and  Gas-  We  have  numerous  calls 
for  bark  nnmb-rs,  which  we  are  unable  to  fill,  ami 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of   Electricity,  Power  anil   Gas, 

601    Mission    Street,    San    Francisco. 

A  GENTS  WAMED  on  a  guaranteed  weekly  salary 
"■  to  represent  our  two  publications,  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Pept.    Atlanta,  Georgia. 

WANTED— Men  coming  in  direct  touch  with  Steam. 
Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg.,  San  Francisco,  Cal. 


SITUATION'  WANTED — By  electrical  engineer  with 
15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta-' 
tion  service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress  Box   101,  Journal  of  Electricity,  San    Francisco. 

WANTED — Trust  worthy  man  or  woman  in  each 
county  to  advertise,  receive  orders  and  manage 
business  for  New  York  Mail  Order  House.  $18.00 
weekly;  position  permanent;  no  investment  required 
Previous  experience  nol  essential  to  engaging.  Spare 
time  valuable.  Enclose  self -addressed  envelope  foi 
full  particulars.  Address  Clark  Co.,  Wholesale  Dept. 
103     Park    Avenue,    New    York. 


When  in  Doubt 
use  the"Guarantee" 

SELF-SETTING 

ANNUNCIATOR 


Descriptive  Circulars  and  Price 
on  Application 


Partrick,  Carter  &  Wilkins  Co. 

Manufacturers  of  Electrical  House  Goods 
PHILADELPHIA 


Carried  in  stock  and  for  sale  by  all  leading 
supply  houses  on  the  Pacific  Coast. 


THE    SCHAW  -  BATCHER    CO. 
PIPE    WORKS 


INCORPORATED 


Manufacturers  of 

RIVETED  IRON  and  STEEL  PIPE 

Tanks  of  all  descriptions  for  Water,  Oil  and  Gas. 

Single  and  Double  Well  Casing. 
Our  Specialty:       Riveted  1'ipe  for  High  Pressure. 

Engineers  and   Contractors  fnr  ,the 

— ^ ^ — —  complete 
installation  of  Pipe  Lines  used  in  the  operation  of 
Hydraulic  Mines,  Power  Plants,  Water  Works,  Irriga- 
tion, Reclamation,  etc.  We  have  special  facilities  for 
supplying  general  supplies  for  Mills,  Mines,  etc. 

Office,  211  to  219  J  St.     Works,   ISth  and  B  Sis. 

SACRAMENTO,  CAL. 

San  Francisco  Office  -  356  Market  Street 

New  YoH,  Office         .        -        -  65  Reade  Street 


OUR    SPECIALTIES    F"R    ELECTRICAL   USE 

•Si  INSULATING  TAPE 
ftRl  ELECTRICAL  COMPOUND 

WRITE    TOR    SPECIAL    FOLDER 

"Electrical  Insulation" 

THE   PARAPflNE   PAINT   CO.,   San  Francisco 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


Thomas  G.  Grief 


On  the  Canal  Zone 

A  book  of  gre  t  value  to  every  resident  of  the 
Pacifit  Coast.     150  Pages     200  Illustrations  and  Maps 

$1    00   POSTPAID 

TECHNICAL  BOOK  SHOP 

604   MISSION    ST  ::  SAN    FRANCISCO 
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I  X  17   CIRCUIT 
1-  1  -Hi  BREAKERS 

"DALITE" 

The   Breaker  with  Time  Limit  Feature 


"REVERSITE" 

The    Self     Contained     Breaker    Operating    on 

REVERSE    CURRENT. 


The    Cutter    Company 


SAN  FRANCISCO 

770  Folsom  Street 

PHILADELPHIA 
PA. 

SEATTLE 
Lowman    Bldg. 

Comp 

ete  Stock  Carried 

in  San 

Francisco. 

TAPE 


Is  a  small  item  with  the  purchasing  agent. 
but  small  items  sometimes  cause  large  and 
expensive  troubles. 


GRIMSHAW    and   COMPETITION 
TAPE 

are  good  in  quality  and  must 
be    used    to    be    appreciated 

Writ.'   us  direct,    if  your  supply  house  does 
not  carry  it  in  stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 
SAN  FRANCISCO 

770  Folsom  St. 

NEW  YORK  SEATTLE 

114  Liberty  Street  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


Cutter   Co.,    The.    "Munit." 
I   [ecti  ic    Appliam  e   Co.,     "I 

&    B. ' 
General    Electric    Co. 
Krantz    Mfg.    Co.,    H. 
Paiste,    H.    T.    Co. 
.v.-    Seymour. 
I,-   Electric  Co.,   '  t'ni- 
\  ei  sal." 

i  .1    Eli  •  ti  ical   Works, 

"M.  &  M." 
Stanley    &     Patterson,    Inc.. 

"Simplex." 
Telephone  &   Elec.Equip.Co. 

■  Ti.it,    Chuck    I  Jo 

Hit  ICRBTS 
Itrsk    Telephone     Brnckets 

Brooks-  Follis    Elec.     <        i 

Stanley     *     Patterson.     Inc. 
i  mperial." 

Sterling     Eld       Co       "Equi- 
poise." 

Westei  i!    I  Ilei  trie   <  Jo. 

iron   Pule  BraeketM 

Benicia    Iron    Works. 

Elec     Ap]  Jo.      'I  Jut- 

tei 

Kierulft.    B.    F.,    Jr.    ><-    Co 
Cutter." 

I  v.  rson,   Roeding   &  I  Jo. 

Western   Elec.  Co  .   "Flel 
er." 

Ill  II.I>1\<.    (ON  Tit  ICTORS 

on,   Sidney 

pe   &    Sons,   .1.   T. 

HI RXERS 


Gas    Lighting    Burners 

!■■  Iwa  rd      S     Co 

as    mi  - 

"Ad\ 
Western    Electrii     Co 
wards." 


Genera]     Electric    Co. 
Paiste    Co.,    II-    T     "Perma- 

Eftect.' 
Thomas    <v    Sons    Co.,    R. 
w  ebi  i       Elec.      i  Jo        If.      D. 


CLE  VI v 


Fibre 

Blaki 
Brooks- 1  'ollis 


Cleats 

Signa ! 


&     Mfg      Co 
Elec.     Corp. 


Porcelain   Ileitis 

B ks-Follis     Elec.    Corp 

i  tenet  a  I     Elect  i  ic     i  Jo. 

i  ■  &    Seymour 

Standard    Electrical    Works. 

"Standard." 
Star    Pore, -lain    I  !o. 

general        sales 

agent. 
We: e>      i  'o.     "Thom- 


as. 


roll 


Ed 


<    IBINETS 
Special    Cnbinel    Work 

Krantz.      II.,     Mfg       Co 
Metal    Cabinets 

Krantz.    II.     Mfg     Co. 

C  ABLES 


and     Lead-Cov- 

Appliance       Co.. 


S  it  I>iii  ri  ri  tit 

ered 

rie 
Pai  anite 
■  •.  i,.-r.J      Electric     Co. 
I  [abirsl  aw   Wire   Co.,  "Hab- 
irsh: 

Iff     B.     I'      Jr.    &    Co 
"National." 

ite    Co      "I  >kori  ite." 
Roebling's     Sons     Co.,    John 
\      "Tolma  " 

Ins     Wire    &     i 
I  'o 
Si  m'lai  1    Undei  groun  I    Ca- 
i.le    Co. 

Electrical        Co 
"Simplex." 
Western         Electric         Co., 
"Hawthorne 

Palter    Insulation 

R,     len    Manufacturing    I  Jo 
\Vt  sten      Electric    '  Jo. 
I .  lephone    (  :tltle 

Elei  I 1  ii     Co. 
Kellogg     Switchboard     and 
Supply    r'"- 

CARBONS 

\rc    I  iulit    Carbons 

Brooks-Follis     Elei 

"Siemens." 
Reisinger,    Huso 
"Nuernberg." 

BREAKERS 


\i  mature    iintl     Field     C'ttils 

i :    Li.  r     Manufacturing     I  Jo 
Gem  Elei    rii     Co. 

Western         Electric         Co., 

I  teltabeston." 
Westghse  Elec.     c>i     Mfg.  Co. 

Induction    ('nils 

Electric   Cools    Mfg.    Co. 
Kellogg     Switchboard     and 

Suppl  y    Co 
Partrlck  i  Jai  tei  &WilkinsCo. 
Western     Electric    Co. 

spark    (  "Ms 

Elei  trii     1 1 Is    Mfg.    Co. 

w.-st,. in    Electric   I  lo 

(  OMPOl   N  I)"- 

i;,o ler    (  orapounds 

Dearborn  Drug  &  Chemi- 
cal   Works 

Johns-Manville  Co.,  II  W. 
"Magic." 

CONDI  IT 

lie  \  i  lile      (    ttllllllit 

can      Circular      Loom 

Co.,    "<  'i  r.  a  la  r    Loom." 
Spi  a  gue  Electi  ic         Co., 

"i  i  reen  Held 
Ti  lephone  &    Elec.Equip.Co. 

"Flexduct." 
Rigid    Conduit 
American      Circular      I m 

Co.,     '  Eleci  i  o  luctv," 
Elec.    Appliam  e    ( Jo,     "Gal- 

i,  i  "     "i.oi  n  a  te  I." 
Koi  n  I  if     B.     I'..    Jr.    &    Co.. 

"American." 
lioehl  ing'S    Sons    Co.      J.     A  , 

"Nava  lite." 

■  ■■<■    Elect  i  a     i  Jo..    "Iron 

Amu I 

Telephone  &    Elec.Equip.Co. 

"Economy." 
I  nderground     Conduit 

A  merica  n  Ci  oss  A.t  m  ( Jo., 
"  Wa  Iwoi  th    &    Nevilli 

Johns-Mam  til e  I  Jo  .  II  W., 
"  l-.M  " 

Pierson       Roe  ling     &     I  Jo., 

"Kiln  e 

Roebling's    Sons    Co..    .1. 
"Bituminized      I 

a    Elect  i  Ii     '  Jo. 
"Walworth    &   Neville 


Corp. 
Electra,' 


General     Electric    Co. 
Okonite       Co.,     The,       .  ikfl 

Ilite." 

I'  ei  son,     Roeding      &      Co., 
Agents.   Elec.  i  Jable  Co. 

I  toebling's  Sons  i  Jo.,  John 

-  Lfetj    Ins.   Wire  and   i  Ja  tj 
Co 

Simplex     Elec.    I 

Standard    I'n.i.   Cable    Co 

West, mii      Elec.      Co.,    "Vi 
tor." 

Telephone   Cord. 

Belden  Manufacturing  i'n 
Brooks-Follis  Elec.  Corp. 
1  lean  Elei  trie  '  Jo. 
Kellogg      Switchboard     am 

Supply   Co. 
Kierulff,    B.     P.,    Jr.    &    Co., 

"National." 
Pierson,    Roeding       &      '',,., 

Agents.    Elec.    Cable    Cc| 
Safety   Ins.  Wire  and  <  JaMB 

Co. 
Simplex    Elec.    Co. 
Western  l  !lei  .  I  Jo.,  "Vlcl  orj 

CROSS     \H>I     BRACES. 

Benicia     Iron     Works. 
Brooks-Follis    Elec.    Corp. 
Kierulff,    B.    F.,    Jr.    &    Cu. 

(I.I  STERS 
Fixture     Clusters 

Benjamin    Elecl  i  ic    M  fg  Co 

"Anti-Night." 
Dale    Co 

General    Electric    Co. 
Hubbell,    '  Har\  •  i . 

bell.' 

CUT-Ol  TS 


■Hub- 


\ re  (  ni-ottis 

.        hi    Electi  ic  i  Jo. 
Ft.    Wayne    Elec.    Works. 
,  i    Elei  trie    Co 

Incandescent   Cut-Outs 

Brvant     Electric    Co. 

i  i    \-   w.   Fuse  i'n 

General    Elei  trie    Co 

Pass  &  Seymour. 

Paiste  Co..   II    T..  "Shaffer,' 

"K.    W.,"    "P.    K.."    "Tap 

lets 
Perkins    Elec     Swch  Mftc  Co 
Webei       Elei        Co.,      H       I 

Sears,  general  sales  agenl 
Westghse    Elec    <x-    Mfg.   Co 
Transformer    Cut-Outs 
i  iirinit    Electrh    ' 
1 1.    .x-    w     Fuse    Co 
rceneral    Electric   i  !i ►. 

■    Seymour 
Westghse    Elec.   .^-    Mfg     9 


A. 


(   1H(   I   IT 

Cutter     Co.,     Th"      "I-T-E." 

ite." 
Ft.   Wayne    Electric   Works. 

ii    Electrii     i  Jo, 
Kierulff.    Jr.     &     Co.,     P..     F. 

"Hartman." 
!  ■  i,  i  fie     F.lectric     &     Manu- 

fai  turina    Co, 
We=ti  m    Elec.   Co.     "I-T-E," 

"1  'aliti   ' 
Westghse    Elec.   &   Mfg    Co. 

ii.  \>irs 

Ground    (lamps. 

I  '.  Iden      Manufaeturii,  -      Co 
■  i    Electrii    Const     Co 
i  'hase     -     Shawmut  Co., 

"Shawm 


CON  M'.l  TORS 
(  able    ( 'onnectors 

A ii,  a  n       Eveready 

"Bulldog." 
Belden    Manufacturing    i  Jo 
i  Jhicago    Fuse    Wire    &  Mf; 


Co 


l>\  \  \  >l(»s 
('.    Dynamos 


Kierulff,    B     F.,    Jr. 
CORD 
ivy  title    Hell    Cttrtl 


Corp, 

Co. 


I 

Mfg.     Co 

Brooks-Follis     I 

i  .  1 1    Electric    '  Jo 

Kierulff.    B.     !•'..    Jr.    & 

"National.' 

p     rson,    Roeding      &      <  Jo. 

\gents     Elei      Cabli     Co. 
Sons    Co.,    J.    A 
Simp!"        I    1"'       i  Jo, 
Western     Electric    Co 
Lamp    Cord 
BeMen    Mfg      Co 
Brooks-Follis     Elec.    Corp 
Elei      \  i'i      '      '    Co 

nite." 


Ft.    Wayne    Elec.    Works. 

eral     Electric    i  Jo. 
Standard    Engineering    C« 

in    Electric    Co. 
Westghse    Elec.   &   Mfg.  C( 
I).   C.    Dynamos 
Eleetrie         Appliance        Co 

"I  Jolonial." 
Ft.    Waj  in-    Elec.    Works. 
;.     eral    Electric    Co. 

a  ,]  1     Engineering    C< 
Western      Elecl  in      Co 

Westghse   Elec.  &  Mfg.  Ci 
ELECTRIC    NOVELTIES 

American         Eveready      Co 
"Ever    Ueaily.'' 

ENGINES 
tins   ami   Gasoline   Engine! 

Moor. i    ,x-    Co      Chas     C 
Henshaw-Bulkley    ex-   Co. 
Hunt.    Mirk    &    Co.,    "WeH 

i  n  gh  o  use. " 
Kiel  uirr.     B.     F.,    Jr.    &    Cc 

American    I  liesel." 
Tracy     Engineei  lap     Co. 
Westinghouse    Machine    C 
Marine    Engines 
st lard     Engineering    C( 

"Engbi  rg 

si.iini    Engines 

Moor.     &    Co      Chas     C. 
Henshaw.    Bulklej     &    '  "• 
Hunt.     Mirk     &     Co..    "Wes 

inghouse  ' 
standard    Engineering   Co 
Para-     Tracy   Engineering  Co     II 
Westinghouse    Machine    c 


&     Co 
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FANS 
X.  <  .   Portable  Fans 

Brooks-Follis    Elec.    Corp. 

Ft.  Wayne   Elec.  Works. 

General   Electric  Co.."G.  E." 

Standard  Electric  Works. 
"Jandus." 

Western  Elec.  Co.,  "Vic- 
tor,"   "Emerson." 

Westghse   Elec.    &    Mia.   Co. 

n.    C.    Portable    Fans 

Brooks-Follis    Eire.    Corp. 
Electric        Appliance        Co., 

"I  'olonial." 
Ft.    Wayne    Ele,-.    Works. 
General    Ele.  tin     Co.,"G.  E." 
Spra^ue    Electric   Co.,  "Lun- 

dell." 
StTn  larl    Electrical   Works, 
(      "Jandus." 
Western         Elec  ric         Co.. 

"1  [awthorne." 
Westghse   Elec.   .V   Mfg.   Co. 
A.    <'.    Ceiling    FailN 
Brooks-Follis    Elec.    Corn 
Standard         Elec.         Works, 

"Jandus,"     "Century." 
Western      Elec.      Co..    "Vic- 

tor."    "Emerson." 
Westghse    Elec.    .V-    Mfg.    ' '" 
K.   C.    Cellini;    Fni* 
Brooks-Follis     Elec.     Corp, 
Electric        Appliance        Co., 

"'  lolonial." 
General    Electric 
Spraeue  Electric 

dell." 
Standard         Elec 

"Jandus." 
Wes1  ern         Elect  ric         i  ', . 

"  I  1  a  w  t  i  M  .  r  1 1  - ' .  " 

Westghse   Elec.   &   Mfg    Co 
KxIihiimI   Fana 

Bn inks-  Fnl lis     Elec.     '  Jorp. 
General    Elect  ric    Co. 
Standard     Elec.     Wks.,     "M. 

A.    CO." 
Western    Elec.   Co.,   "W.   1-1" 
Westghse    Elec.    &    Mfg.    Co. 

FIXTURES 

Celling:.    Bracket    and    DomIc 
Fixture** 

Ben  iaiiiin    Elec.    M fg.    i  !o. 

Mali-     Co. 

Marine  Fixture* 

Benjamin    Elec.    Mfg.    Cm. 
Dale  Co. 

Electric  Appliance  Co. 
Sterling    Electric    Co. 
S'-«rw    Case    Fixtures 
Beniamin    Elec.    Mfg,    Co. 
Pale  Co. 

Johns-Manville  Co..  H.  W., 
"Linolite." 

M:mr    Fixtures 

Chase-Shawmut  Co., "Shaw  - 
m  ut." 


Co.,  "[,iin- 


Works 


II 


MA'IKHI  A  I 


IQllcIoHed      Fuses      ami      Fit- 
tings 

Bryant   Electric  Co. 

Chase-Shawmut  Co.,"Shaw- 
mut." 

' 'Imago  Fuse  Wire  &  Mfg. 
Co..    "Union." 

r>.   &  W.    Fuse   c. 

General     Electric    Co. 

Johns-Manville  Co..  H.  W.. 
"Noark." 

Western  Elec.  Cm.  i>  & 
W." 

Westghse    Elec.   &    Mfg    Co. 

Fuse  Boxes 

Including  Service  Boxes, 
Subway  Boxes  and  Junc- 
tion Cut-Outs  for  use 
with     Mm dosed     fuses 

li.    *    W.  Fuse  Co..  'I  i,  &  W." 

Johns-Manville   Co.,    H.    W 
"Noark." 

Fuse  Wire  and   Links. 

Chase-Shawmut    Co.,"Shaw- 

inut." 

1  'In.  ago  ['"use  Win.  &  Mfg. 
I  'p. 

general    Electric    Co. 
Pierson,      Roeding      &      Co., 
"Aluminum." 

>li»  i*f  I  In  neons     Fuses 

grj  i  in     Elecl  lie    i  '.i. 
( feneral    Elecl  rii     Co 
gaiste,   II.  T.  i'm,     11.  &    L." 
Weber      Elec.      Co.,     II.      h 
Sears,   Gen'I   Sales   Agent. 


THE  VERY  BEST  MECHANICAL  PROTECTIONS  FOR  ELECTRIC  WIRES. 


Approved  by  the    Underwriters. 


Sold  by  All  Electrical  Jobbeis. 


'EVERLASTINGLY  ON  THE   JOB." 


The  Ideal  Flexible  Conduit. 


Fishes  Easily  —  Thoroughly  Flexible  Always. 

Weatherproof  —  Waterproof  —  Fireproof. 

Resists  Abrasion  —  Will  Not  Collapse. 


FOR   EVERYDAY    USE. 


m 

MetalMoldinq 

The  Practical  Metal  Molding. 

, 8 

A  Compact,  Complete  and  Continuous  Race- 
way for  Electric  Wires  with  Fittings  for 
Every  Detail  of  Construction. 


The  Original 
Enameled  Steel  Conduit. 


"FlectrodVcT' 


Bends  Easily. 
Enamel  Will  Not  Crack. 


cARCU^ 


REGISTERED 


AMERICAN  CIRCULAR  LOOM  CO., 

BOSTON,  MASS. 
SAN     FRANCISCO,  Complete  Stock  Carried  in  SEATTLE. 

770  Folsom  St.  San  Francisco.  Lowman  Building 


The  Longest  Way  'Round 

Is  Not  the  Shortest  Way  Home 


Drilling,  filing 
and  reaming 
holes  in  old- 
fashioned 
cast-iron  oul- 
1  e  t  boxes  is 
the  round- 
about way  to 
profits  on  wir- 
ing   contracts. 

There's  a 

quicker,  more  economical,  more  direct  way  to  prosperity 
for  the  contractor  who  uses 

Bossert  Drawn  Steel  Boxes 

One  sharp  blow  with  a  hammer  drives  out  each  hermeti- 
cally sealed  plug,  leaving  smooth,  round  holes  ready  for 
pipe  or  conduit.  No  filing,  no  reaming,  no  wasted  time. 
Wiring  done  with  metal  conduits  and  Bossert  Boxes  lasts, 
and  lasts  and  lasts.  A  settling  building  would  b'eak  a 
cast  iron  box — it  only  bends  the  Bossert.  Neither  can  it 
be  harmed  by  nails  or  spikes,  nor  destroyed  by  fire. 
Write  for  a  sample  and  see  for  yourself  that  what  we 
say  is  true. 

Bossert  Electric  Construction  Co. 

SAN   FRANCISCO 

770  Folsom  Street 


Works  and  Offices : 

UTICA.  N.  Y. 


SEATTLE, 

Lowman   Building 


Complete  Stock  Carried   in  San   Francisco. 


BOSTON  CABLE  CLIP 


SIMPLEST 
STRONGEST 
j0  BEST   £> 


It  consists  merely  of  !»<>  .   i 
of  steel  wire  and  a  strap  of  sheet 
zinc,  eliminating  rivets,   pins  or 
buttons  and  consequently  break- 
age from  these  sources. 

It  is'adjustable  in  different  sizes 
of  cable,  the  straps  being  fur- 
nished in  different  lengths  Being 
wholly  adjusted  by  hand,  il  s 
limit'  easily  and  firmly  attached 
than  any  form  demanding  the 
use  of  pliers. 


Chase-Shawmut  Company 
SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman    RMg. 


Complete  Stock  Carried   in   San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

lete  HydroElectric  Powei  Di 
ii    Power  Transmission  Syi 

i  hronicle  Bld^.       San  Francisco,  Cal; 


230-231  I.  W.  Hellman  Bldsr. 

F.  C.  Finkle 

Consulting  Engineer, 

Sp&  i. ilties  2.10-231 

Hydro- 1  let  trii    Power  Plants     I.  W.  Hellman 
Irrigation  and  Domestic  Bldg. 

Water  Supplies  Los  Angeles,  Cal. 


E.  F.  Scattergood 

Consulting  Engineer 

Estimates,  Plans,  Supervision.  Tests  of  Steam 
Electricand  Hydraulic  Plants,  Power  Trans- 
mission and  Distributing  Systems. 
Standardizing  Laboratory. 


1133-1134  Central  Eldg. 


Los  Angeles,  Cal. 


Telephone  Kiim»'h 

Dean  Electric  Co. 
I '.  &  W.  Fuse  Co. 
Kierulff,    B.    F„    Jr.    &    Co. 

"Sterling." 
Standard        Elec.        Works 

"Couch    &   Seeley." 
Wesl  ern    Electric   Co. 

GOVERNORS. 
\V:itrr-\\  heel     Governors 

Pierson,     Roeding      &      Co. 
"Lombard." 


C.  F.  Braun 
Power  Plant  Erigineer 
toma  Street 

San  Francisco 


C.  L.  Cory 

Consulting  Engineer, 
803-804-805  Union  Trust  Bldg. 


Edward  5.  Cobb 

Consulting   Engineer, 


Mechanics         695-698  Pacific  Electric  l'.ldg. 

Hydraulii  , 

Heavy  Construction 

Reinforce.il  oncrete  Los  Angeles 


Clem  A.  Copeland,  M.  E. 

Consulting- and  Supervising  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldg. 
Los  Ai  -  Cal. 


Supervision    cf 
Steam  It 

Operation 
itallationa 

it    of 

or  Fuel  Economy 

R 

F.  Chevauer 

CONS 

Si^am  Bo.lerar 
Furnace  and  C 
Tests.  Reports, 
Desig-5.        Fuc 

i  i  i i\( 

d  L\r  gine, 
ombustion 
1  stimates, 
1  Analysis 

ENGINEER 

OfiSc-  and  Laboratory 

930  Lincoln  Avenue 

Alameda,  Cal, 

Phone  Alameda    1389 

A.  M.  Hunt 

Ml  M    AM.  SOC,  C.  E. 

M EM     \M    SI  M      M    1 . 
MEM.  AM    I.I     1 

I'm 

m  Trust  Bldg.                          San  Francisco 

D.  C.  Jackson.  C.  E.    Wm.  B.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American   Institute  of    Electrical 
leers,  American  Society  of   Mecl 

in   Society   of    Ci\  il     P . 1 1 K > - 
neers.  I     IGINEERS  EXPERTS 

Comn      cia    '  ational  Bank  Bldg. 

■    LgO,    1  II. 


G    i     Noble 


C.  S   Davids. 


Noble  &.  Davidson 


Consulting  Engineers 


Tel.  Dou 


921  Croi  i 
San  r-iani  isco 


M.  M.  O'Shau^hnessy 

Mem.  Am.  Soc.  C    E. 

Consulting  Engineer, 
Specialty,  Hydraulic  Development 

I   Mint'. 

nion  Trust  Bldg.        San  Frai 
Union  Bldg.  San   Hugo,  Cal. 


Tclephi me  K>  amy  2576 


Emerson  W.  Read 

Attorney-at-Law 

Cor,  California  and  Montgomery  Strei  is 

R  ioms  519-523 

San  Francisco.  Cal. 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs     Estimates    Construction 


Union  Trust  P.ldg 
I        Ugeles 


461  Market  St.. 
San  Frant  isco 


Rudolph  W.  Van  Norden 

Consulting  Engineer 
in!).   1 !;;  Union  Trust  Bids'.. 

San    I     ..   ii      CO 

I    eel  ricity,  Hydraulii  s,    Power   Development 
Reports  and  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  Cal. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments  . 

fire  Protective     Electrical     Steam  Power 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 

Alaska  Commercial  Bldg. 

S  kn  Francisco 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine    D**r-ign,     Deveiopme",t    ard    Tests. 

Automobiles.  Motor  Trucks,    Tractor^. 

Development  of    Inventions. 

Automate   Machinery. 

128  North  Main  St.                      Los  Angeles.  Cal. 

TECHNICAL  BOOK  SHOP 

Subscriptions    Received   for   all    Educational,  Electrical    and    Eng.neer.ng   Publications 

604  MISSION  STREET    ::      ::    SAN  FRANCISCO 

DEARBORN  PREPARATIONS 


KEEF  BOILERS  CLEAN 


GETOUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


<;i  wtns. 
Wire  Lamp  Guards. 

Benjamin   Electric   Mi's.  Co. 

"Can't     Break."     "Protec 

talite." 
ilni. hell,    Harvey 
Krantz,    IL.   Mfg.   Co. 

ii  \\<;i:ns 
Cable    Haagers 

Chase-Shawmut    Co.,    "Bos 

ton." 
Kierulff,     B.     F.    Jr.     &    Co, 

"National." 
Standard    Underground   Ca 

ble     Co.,   "Nordyke     Suf 

port." 

HE  \TI\<i     M  \TK.KI  \l,. 

Including  Cooking  Utensils 

Soldering         Irons,         Sai 

Irons,    Etc. 
Brooks-FoHis     Elec.    Corra 
Elec.   Appliance  Co.   "Amer 

h  ■an." 
General    Electric    Co. 
Johns-Manville    Co.,    H.    W 

"  Elecl  rotherm." 
Simplex    Elec.    Heating   Co, 

"Simplex." 
Vulcan     Elec.     Heating    Ca 

"Vulcan." 
Westghse    Elec.   &   Mfg.   Cc 

HOODS. 

street    Hoods 

Elec.    Applia  nee    Co.,    "<  'ut 

tor." 
l-'t     Wayne   Elec.   Works. 
Genera]    Electric    Co. 
Kierulff.    B.    F.,    Jr.    &    Co] 

i  'hi  tei ." 
Western    Elec.  Co.,   "Fletcj 


INN  I   I.  \  TO  Its 
KliiMN   Insulators 

Bi    okfield    Glass    Companl 

"Brookfield." 
Elec.    Appliance  <  !o.,   "I  lorn 

ingray." 
Pierson,    Roeding      &      Co. 
"Locke  Triple  Petticoat/ 
Roebling's    Smis    Co.,     loin 

A.,   "Knowles." 
Standar  I    Electrical    Worffl 

"Standard." 
Western    Elec.   Co..   "Bi  oof 

fleld." 

High-Tension    Insulators. 

i  renera  I    Electric    I  !o. 
Johns-Manville    Co.,    H.    W 
Kierulff,    R.    F.,    Jr.    &    Co. 

"<  >li  in   Brass." 
I 'ass  &  Seymour. 
Pierson.    Roeding      &      Cfl 

"Locke." 
Roebling's    S'His    t'n..    Job.! 

A..    "Lima." 
Thomas    &    Sons    Co.,    R. 
Western     Bloc.    Co.,    "Thorn 


Porcelalo    Insulators 

'  i  leneral    Elecl  ric    <  '<>. 
Johns-Manville    Co..    II.    W 
Pass    &    Seymour 
Pierson,    Roeding      &      Co. 

"Locke " 
Standard    Electric  il   Wm-ks 

'S1  andard." 
Star   Porcelain   Co. 
Thomas  &   Sons  Co.,  R. 
Webei     Ele.  ti  ie    Co.,    II.    D 

s.ars.    gen'l    sales    agenj 
Western    Elec.   Co.,    "Thorn 

as." 
'■  null    Knobs 
Blake   Signal    ,>:-    Mfg.   Co; 

INSI   I,  \TI\<;      M  \TKKIAI. 

Belden  Manufacturing  Col 
Brooks-Follis  Elec.  Corp; 
Kierulff,    B.    F„    Jr.    .V-    Co. 

"Di-electi a  ■  " 
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Johns-Manville  Co.,  H.  W. 
"Asbestos  Wood,"  "In- 
durated Fibre."  "Vulca- 
b  e  s  t  o  n,"  "Monarch." 
Phoenix."  "Electrobes- 
ton," 

Parafflne  Paint  Co.,  Agents 
"P.    &    P.."    Products. 

Standard  Underground  Ca- 
ble  Co.,  "Ozite." 

LAMPS. 

Electric  Arc  Lamp.* 

Brooks-Follis    Elec.    Corp. 
Elec.     Appliance     Company. 

"Adams-Bagnall." 
Ft.   Wayne   Electric  Works, 

"Wood." 
General   Electric   Co.."G.  E." 
Standard    Electrical   Works, 

"Jan  d  us."    "Boulevard." 
Western   Electric  On..'  1 1  i  v\ 

thorn  e." 
Westghse  Elec.  &  Mfg.  Co. 
ri.ninii;'    Art*    Lamps 
Brooks-Follis     Elec.    Corp. 
General   Electric  Co.,  "G.  I." 
■Western  Elec.  Co.,  "Victor." 
Westghse  Elec.   &  Mfg.   Co. 


Incandescent 

Brooks-Follis 


Elec.     Corp. 


"Inipe- 


W„ 
Co., 


II 
& 
"Sterl- 

Co.. 


"Fostoria.' 

Bryan-Marsh      Co., 
rial." 

California     Inc.     Lamp     Co., 
'  lalifornia." 

Elec.   Appliance  i  ',i        IVick 
ard." 

General  Elec.  Co.,  "Ellison," 
"Lowatt." 

Johns-Manville    Co.. 
"Linolite." 

Kierulff,    B.     F..    Jr. 
"Ex    elsioi'." 

Sterling    Elec.    Co., 
ing." 

Sunbeam     Inc.      I, ami' 
"Sunbeam,"   "Rega  I ." 

Western  Electric  Co.,  "Sun- 
beam."   "Regal." 

Westghse  Elec.  &  Mfg.  Co. 
"Westinghouse." 

Miniature  I.nmpN. 

American  Eveready  Co  . 
"Ever  Ready." 

Tantalum   I.amp.s 

Bryan-Marsh  Co.,  "Impe- 
rial." 

General  Elec.  Co.,  "Meri- 
dian,"   "Tantalum." 

Kieiulff.  B.  F.,  Jr.  &  Co., 
"Excelsior." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 

Tungsten   Lamps 

Brooks-Follis  Elec.  Corp., 
"Fostoria." 

Bryan-Marsh  Co.,  "Impe- 
rial." 

California  Inc.  Lamp  Co., 
"( '.ilifornia." 

Elec.  Appliance  Co., '"Pack- 
ard." 

General    Electric    Co. 

Johns-Manville    Co.,    H.    W. 


Jr. 


Co., 


& 

Co.,     "Steri- 
le nip      Co., 


Kierulff,    B.     F., 
"Excelsior." 

Sterling    Elec. 
ing." 

Sunbeam      Inc. 
"Sunbeam." 

Western  Electric  <'".,  "Sun- 
beam." 

Westghse    Elec.   &    Mfg.   Co. 

LI\K    MATERIAL, 
Street    Ry,    Line    Material 

General    Electric    Co. 
Johns-Manville   Co.,    H.   W. 

"J-M." 
Kierulff,     P..    F.,    Jr.    &    Co., 

"Lord    Electric   Co." 
Pierson.     Roeding       i-       Co.. 

"<>hio    Brass   Co." 
Western    Elec.    <'.>..    "Elec 

trose." 
Westghse  Elec.    &   Mfg.   Co. 

MACHINES 

Refrigerating     Machines 

Vulcan  Iron  Works 

MIXING 

Mining'    Machinery 

General    Electric    Co. 
Henshaw,  Bulkley  &  Co. 
Moore   &  Co..   Chas.   C. 
Westghse   Elec.    .V    Mftc.    Co. 
Western    Electric    Co. 


TECHNICAL 
BOOK  SHOP 


OVER  1 50,000  SOLD 


THERE  is  only  one 
' book  on  Electric 
Light  and  Power 
Wiring  and  Construc- 
tion that  is  kept  abso- 
lutely accurate  and  up 
to  date. 

Every  Insurance  and 
City  Inspector  knows 
it  and  will  pass  your 
work  if  done  in  ac- 
cordance with 

"Standard  Wiring" 


$1.00    POSTPAID 

Technical    Book   Shop 

604  Missinii  St.,  San  Francisco 


Power    Stations 


AND 


Transmission 


By  George  c.  Shaad    e.  e. 


A  complete  and  authoritative 
treatise  on  theory,  con- 
structive details,  calculation,  and 
design  of  dynamo-electric 
machinery,  including  such  im- 
portant subjects  as  Armature 
Winding,  the  Determination  of 
Characteristic  Curves,  etc.  It  is 
a  treatise  giving  complete  de- 
scriptions of  the  various  accesso- 
ries of  the  boiler  room  and  engine 
room  essential  to  economical 
operation,  such  as  evaporators, 
pumps,  feed- water  heaters,  in- 
jectors, mechanical  s'okers,  etc., 
with  practical  instruction  in  their 
use. 


43   Illustrations.     Cloth  Binding 
$1.00  Postpaid 


1  76  pp. 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 


"A  B  C  of  the  Telephone" 

By  JAMES  E.  HOMANS 


335  Pages 


266  Illustrations 


Second  and  revised  edition.  A  practical 
and  useful  treatise  for  students  and 
workers  in  telephony,  giving  a  review  of 
the  development  of  the  industry  to  the 
present  date,  and  full  descriptions  of 
numerous  valuable  inventions  and  ap- 
pliances, together  with  very  many 
illustrations,  diagrams  and  tables.  The 
book  contains  twenty-nine  chapters, 
each  one  thoroughly  covering  some  one 
feature  of  the  subject. 

S1-00  Postpaid 


Technical    Book   Shop 

604  Mission  St..  San  Francisco 


ALDELS 


Gas  Engine  Manual 


$2.00  Postpaid 


T 


'HIS  volume  just  published  gives 
the  latest  and  most  helpful  in- 
formation respecting  the  con- 
struction, care  and  management  of 
Gas,  Gasoline"  and  Oil  Engines, 
Marine  Motors  and  Automo- 
bile Engines,  including  chapters  on 
Producer  Gas  Plants  and  the 
Alcohol  Motor.  Each  chapter 
is  illustrated  by  diagrams  which  make 
it  a  thoroughly  helpful  volume,  con- 
taining 5  12  pages,  156  drawings, 
printed  in  large  clear  type  on  fine 
paper,  handsomely  bound  in  rich  red  cloth,  with  gold 
top  and  title  measuring  5 '  j  x  8 '  _>  inches  and  weigh- 
ing over  two  pounds. 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 
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METERS 
kmnieters    ami     Voltmeters 

Ft.       Warn-  Works. 

"Wood." 

:-!    Electric    Co 
Manville   Co  .    II.    W., 
"Vii  i  i  Ion." 

\\  .-s t .'1  Tl     Ell 

.      «     Mfg.  Co 
in    Elec.    I  ns1  ml     Ci 
i. »n   Meters 
Pacifii     Meti  >    i  lo. 
\\  ••  it  meters 

n       Elec.      Mfg 

n. -Mil."       "MO!    i 

I :].-.  1 1  lc       Appliam  ■ 

"S 

Ft.   W  W<  rks 

Co. 
Co..    H.    W. 
Weston    Elei  .    [nstml 
Westghse   Elec.  &    M 

MOTORS 
\.     C.     Motor* 

General    Electric    Co. 
Kierulff,    Jr.     &    Co      R.    F., 

"Ide 
Sta  ndard    Elect  i  ical    Works, 
Cenl  ury." 

one  &   Elee.Eq 
i  i  i  •  I      ■    •       ii 
\V.  i  ric   i  '•• 

w  .  stghse    Elec.   &    \l 
I).   C.    Motors 

Elec.    Appliance   Co.,    "Colo- 
nial." 
Ft.   Wayne   Electric   Works. 

i    I'll,  i    rii     Co 
Standard    Electrical    Works, 
■■<  'entury." 

"Holtzer-Cabot." 
Western    Elei  I 
Westghse    Elec.   &    Mfg.   Co. 

(Kit   1. 1>1\«. 

Amerii  '         ulat       Loom 

Co.,   "Lutz." 
Jolins-Manville    Co..    II-    W., 

"Electrobestos." 

P  tlM«. 
In   iihniiiu     Paint 
Kierulff     B     F.,    Jr.    .V    Co.. 
I  H-elei  trie." 

Co    Tin     "F 
.y-    B." 
Standard    Underground    Ca- 
ble   Co.,    "'  izite  " 

PINS 

Iron     Pins 

:i    Iron  Woi 
Elec.     \  ■  ■  ■    '      "Cut- 

Kieruiff.    B.     1'..    Ji      &    ' 

"Hubbard." 
pierson,  &      ' '' ' 

I ke 

Roebl'ng   &   Sons   Co     J.   A  . 

I.:  : 

Thomas  .v   Sol  -  Cn     T 

"Lee. 
Western   Elei  I 

i '  •■  cher." 
w'ooti  Tin* 

Iff     B     F\,    Jr.    t 
Boeding      & 
:       i  lyptus  and   Locust. 

pipe. 

lion   ami   Steel    Pipe. 

T 
1M.I  GS. 
\  I  larhiiieiit    Plugs. 

Ill    -     Co. 
-  -  Follis 
Brvant   Electrii 

i  [owes." 

..     Electi  ii    C 
Harvey 

H.   T..   "P 
our. 

in.     Inc., 

Plush  Plugs 

The 

Hubbell,    Harvey 
Pass   &    Seymour 
Stanley    &    Patterson.    Inc. 
Simp  .--\." 


Millie    Plugs 

..  mul     Co 
ins-'." 

i  [    Electrii     i  !o 

cV     Pal  terson,    Inc.. 

Standard    Electrii  al    Works, 
"Kleigle." 

■  n    Elec.    Co.,    "Krue- 

POCKET  II.  ISHLIGHTS, 

American        Evei 
"Ever   Ready." 

POLES. 

Iron    mill    Steel    Poles, 

i  iron  Works. 
i  lalifot  nia  Pole  .*  Pil 
Kierulff,    B.     F.,    Jr.    .*    Co., 

"Tripart 
Pierso  g    &   Co, 

\\ I     Poles 

i  'alifoi  i  .a     Pole  &  Piling  Co. 
ii.     B.     F..    Jr.    .v     Co 
Co. 
ectric  Co. 

PI  >i  !•».. 

i  em  ri  i  ug-al    Pumps 

tz  &  Co.,  O.  C. 
Turbine   Pumps 

tz  &  Co.,  i  i.  ''. 

PI  Ml     HI  TTONS. 

American        Evereadj       Co 

"Noscru." 
Brooks-Follis 
Edwai 

Electric   G Is 

Partrick.Carter&Wilkinsi  :o. 
Pass  & 

i     i      "Ed 
Is,"        "Midget,     Jr.," 
New    M 

It  \ll.  BONDS. 

Sha  «  mut    i  !o.,"Shaw- 

lllllt." 

:    Co. 
,i  Co.,    H.     W. 

IT,    B.    F.,    Jr.    .v    Co., 

Lg     &     CO. 

.1.     A. 

.■ 

RE(  TIFIERS. 

Co        VI 

Westg  &  Mfg.  i 

i  'ooper-Hewitt." 

RHEOSTATS 

I  'a  lil    Rl  eostnts 

Ft.    Wa  s  ne    Elec.    Works. 

ral     Elec.    i  '<> 
simplex    Elec.    Heating    i  o 

I": 

Motor    Starters 

Ft.    W  Works. 

:    al    Works, 

...     S 

SE  VRCHLIGHTS 

Ft.    w  Works 

Elec     Co 
Std.   Elei  .    Wks,   "Eng 

»ll  tl)F,S 

min    Elec.   .<.-   Mfg    Co., 

Appliance    Co 

1 1 ...  i 

Harvey. 
iur. 
rn    Electric   Co., "Mar- 
ten." 

SOCKETS 

including      all      classes      of 
Sockets    and    Receptacles. 

A  merit  an       Eveready       Co., 
i    Ready." 

d     Mfg. 

'Ben- 

i       Socket. 

:  I    Ele< .   '  'ii.    "Bryant." 

Edison." 

- 
Manville    < '...     II.   W., 
Moulded        Mica      W.      P. 

So,  ; 
Paiste    ''ii..     H.    T.. 


Pass    .y     Seymour. 
Perkins    Elec.    Swch  Mi  -  Co 
Stanley    &    Pattei  son     inc., 
"New    i  odi       W     P. 

i     .  1 1  j,-  i ;o.,    ii     i ' 

Sea  i 
SOLDI    HIM.      M  VTI'.HI  VL 

Self-Fluxing   Solder 

Belden     Manufacturing     i  '<> 

llei  trii      ' 
Kel  logg     Sw  itchboar  I     and 

Suppl  \    Co. 
Kierulff-,    B.     F.,    Jr.    &    Co., 

ii  ." 

Westei  n    Electric  i  '.o. 
Soldering    Paste 
Belden    Man  ufai  turing   I  !o. 
Blake    Signal     S      Vi 
"Alumijium    Tube." 

si.au  mul     Co.,     "Red 

,,    I  'us,.   Wn  e  &    Mfg 

Kierulff,    B.    l-\.    Jr.    &    Co., 
•Dii 

Works. 

"SI  andard." 
Western     Elec.    Co..    "Haw- 

■  ne." 
Soldering    salt* 
Belden     Manufai  turii 

:      Elec     Co         Haw 
thoi 
Soldering     sii.k-. 

M    n  ifai 

Co.,     "Haw- 
thoi 


STREET  CARS. 

R  le  ling     & 


Co. 


Brill.' 

ST  VPI.ES 

Insulating    Staples 

Mfg.    Co. 
Brooks-Follis     Elec.    Corp. 

Kiei  "      I'--.    Jr.    &    I  !o 

"Blake." 


SUPPLIES 

Concentrate     your     Accounts 
and  Shipments 
The    following     Advertisers 
carry      a      general     stock      of 
electrical  supplies. 
Brooks-Follis  Elec.  Corpn. 
Electric  Appliance  Co. 
Standard  Electrical  Works. 
Sterling  Electric  Co, 
Western  Electric  Co. 


SWITCHES 

Pump   Switches 

7.      11.    Mfg.     | 
i  eiling     Switches 

Krantz.    H.    Mfg.    Co 
Door    s«  itel  es 

E  lwar  Is       &       ''....       '  Ei  o," 
"Lui 

.  .      Swch  Mfg  '  'n 
r.l    Electrical    Works 
M     .-.-    M. 
Telephone   ,y-   Eli 

ii.  .y-  ii 

Westei  n    Elei 

"Lungen." 

Snap    Switches 

Arrow-    Elei      Co., 
.    The. 

il    Flectric 
Krantz    Mfg.    Co..    r 
Perkins    Hie.-.    Swch  Mfg  Co. 
ml    Electrical    Works. 
M.   &   M." 
Telephone  .t   Elec.Equip.Co. 

■  H.    &    H 
Knife    Snitches 

Shawmut    Co. 
i  al    Electric    Co. 
Krantz    " 


"Arrow  E." 
"C-S." 

|'.|. 
H. 


Mfi 


H. 


To 
Paiste   I'"..   H.  T. 

Elec.    Swch  Mfg  Co. 
Works.    "Barke- 


.  ms 
Std.     Elei 

lew." 
Western    Electric    Co. 

jiise   Elec.   &   Mfg.   i'n 
nil    Switches 

tri       &     Manu- 
ring   ''" 
Pendant    Switches. 

i  ',,. 
Pass    &    Seymour 


Perkins    Elei      Swch  Mfg  Co. 
Standard    Electrical   Works. 

I  ,i  InlUS." 

Pule  Top  Snitches 

Pacific    Electric  and    Mann 
tacturing     Co. 

»\\  ITCHBO  Wilis 

Power    Hoards 

Cutter   ''.I.    The 

Ft.    W  Elec.    Works. 

'a  nit  al     Electric    i  '••. 

Krantz    Mfg.    Co..     II. 

r.i'-  I.-     I'..  ,     H.     T..     "Panel- 

ettes." 
Standard    Electrical  Works, 

la  rkelew." 
Western    Electrii    Co. 

is-    Elec.   .\i   Mfg.   ''n 
1 1  lephone    Hoards 

I  i. -an     I :  ■         Co. 

Elec.    Appliance   Co      Eaco  ' 

Elec.   ii Is   Mfg.   I'n..   "An- 

"Jrtoto- 
koll." 
Kierulff.    B.    I'..    Jr.    &    Co.. 

Sterling." 
Kellog  board     ami 

Supplj    Co. 

:  ,i    Elei  1 1  ical    Works, 
i 
W, -stein    Electric    Co 

I  \PE 

i     Manufacturing    Co. 
Cenl  ury." 
Brooks-Follis     Elec.    Corp 
Elec.    Appliance  i  a 
General     Elec.    Co.,     "Para- 

Manville  Co.,  II.  W., 
Magnetto,"  "Fib  r  0  i  d," 
Nlgrite,'     "J.-M." 

it.    B     1'..    Jr.    &    Co., 
"]  mperia  I 
X      V       Insulate  1     Wii  -      I 

mshaw,"       "Competi- 

Okonite     Co.,    The,     "Okon- 

ite,"      "Manson." 
Paraffine     Painl     Co.,     The, 

I-      A      In- 
stall lar.l     i:  Works. 

"Standard." 
Sterling    Ele       i  0        Bear," 
t  oia ." 

i  ',.  .  "Vic- 
tor."   "Am 

TELEPHONE   Eftl  IPMENT 

Electrii     Co 

.,;,..  I     ■  ,    , 

i  ,  ,o  1-    Mfg     Co 
Kellogg     Swin  :      lard 
Sum 

Iff.  B.  V..  Jr.  .v  <  ii 
31  •  *  r  1  i  t  i  °"  '  * 

i  r,l    Electrical    Works. 

C    &   s 
r,  i,  p]  one  i-   Elec.Equip.<  o. 

Stromlierg-i 
Western     Electric    Co. 

TOOLS. 

Automobile    Tools 

Amer'can       Evere  id:        Co., 

er    Rea  iy." 
Construction    Tools 

Kierulff.    B.     I-"..    Jr.    *    Co., 
Klein    &     Sons,     Mathias 
" -'n— <  utting    Pliers 
Klein    &    Sons,    Mathias 

TOW  l"l«s     (STEEL). 

Benicia    Iron    Works. 
Kierulff.    B.    F..    Jr.    &    Co., 

"Tripartite." 
Pierson.    Roeding   &    Co. 

TR  WSFORMERS 

American   Transformi 

"American." 
Duncan  Elec.  Mfg.  Co. 
Elei      Appliance  Co..  "Pack- 

ard."  _     , 

Ft.   Wayne  Electric   \\  orks. 

Wood 
General    Electric    Co 

rn   Elec.   Co.,   "Ameri- 

ghse  Elec.  &  Mfg  Co 
"Westinghouse." 

TURBINES 

strain    Turbines 

General   Elec    Co      '  Curtis." 

.  rn     Elec.Co.."Rateau. 
Westghse         Machine       Co. 
••Westinghouse-Parsons." 


■ 


II. 
& 


Cabl 

i  i.  in 


W. 
Co.. 

ible 
no  _ 


W  liter    Turbines 
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RAPID  SWITCHBOARD  RECONSTRUCTION 


A  fire,  which  probably  started  near  the  cord  ter- 
minals in  the  fi^t  position  of  the  "A"  board  in  the 
main  office,  Portland.  (  )re..  .March  20th,  entirely  de- 
stroyed the  first,  and  part  of  the  second  section  of  the 
switchboard.  The  fire  was  first  discovered  by  one 
of  the  night  switchboardmen  at  about  5  a.  m.  An 
alarm  was  immediately  turned  in  and  the  fire  depart- 
ment arrived  on  the  scene  promptly  with  the  chemical 


cally  all  the  lines  in  the  board,  which  necessitated  the 
opening  up  of  the  main  battery  fuses  and  leaving  them 
open  until  the  fuses  had  been  disconnected  from  the 
relay  bays  and  the  line  lamps.  This,  of  course,  ren- 
dered the  "A"  and  "1!"  boards  both  entirely  useless. 

At  exactly  0:15  a.  m.  work  was  started  on  cutting 
away  the  multiple  jacks  from  the  cables  in  order  to 
clear  the  lines   from   crosses  and  grounds.     This    was 


Portland  (Ore.)  Fire.     Face  of  Switchboard 


engine.  The  fire  was  finally  extinguished  after  it  had 
burned  its  way  through  to  the  top  of  the  top  bank  of 
multiples.  The  liquid  extinguishers  also  wrought  con- 
siderable damage  to  cables  and  jacks  which  were  not 
touched   by   the  flames. 

The  fire  occurred  in  nearlv  the  most  vital  point 
of  the  multiple,  as  the  only  place  where  it  could  pos- 
sibly have  rendered  a  greater  havoc  would  have  been 
in  the  T  splice,  where  the  "A"  and  "B"  multiples  are 
spliced  to  the  cable  terminating  on  the  intermediate 
distributing  frame.  As  it  was.  the  damage  from  fire 
and   extinguisher  liquid  combined,  crossed   up  practi- 


completed  about  three  hours  later  and  relay  bays  and 
line  lamps  were  again  fused  up.  While  the  work  of 
cutting  awav  the  damaged  jacks  and  cables  was  in 
progress,  other  men  began  to  splice  out  the  outgoing 
trunk  multiple  so  that,  when  the  damaged  multiple 
had  been  cleared,  service  was  restored  to  subscribers 
desiring  connection  with  East  Tabor,  Woodlawn  and 
Sell  wood  offices.  By  that  time  temporary  trunks  had 
also  been  established  from  the  "A"  to  the  "B"  boards 
so  that,  at  about  3  p.  m..  partial  incoming  service  was 
restored   even   to   the   main    subscribers. 

The  work  of  splicing  together  the  multiple  cables 
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ai  the  burned  section,  in  order  to  restore  complete  ser- 
vice, was  then  commenced.  This  was  naturall)  slow 
work,  owing  to  the  limited  space  in  which  the  men  had 
to  work.  The  work  was  also  retarded  as  a  majorit}  of 
cables  in  the  front  layer  of  the  multiple  were  burned 
in  half;  others  were  found  t<>  l>e  soaked  in  liquid 
which  necessitated  two  splices  in  each  of  these  cables. 
As  the  splicers  were  progressing  other  men  were 
forming  cables  and  others  making  continuity  tests  of 
finished  splices  from  the  "  \"  to  the  "B"  boards.  Oth-, 
ers  were  engaged  in  making  voltmeter  tests  for  leaky 
cables  and  clearing  trouble.  It  was  also  necessary  to 
transfer  440  answering"  jacks  to  other  panels  and  estab- 
lish temporary  testing  outfits.  The  men  worked  in 
three  shifts.  Some,  however,  worked  from  i->  to  14 
hours,  expressing  their  willingness,  as  well  as  desire. 


WHY      TELEPHONE      COMPANIES      CHARGE 
MORE  FOR  SERVICE  IN  LARGE  THAN 

IN  SMALL  EXCHANGES. 
Nearly  every  one  is  familiar  with  the  fact  that 
telephone  companies  charge'  more  for  service  in  large 
cities  than  in  small  cities  and  towns,  but  many  do  not 
understand  why  this  is  necessary,  and  some  believe 
that  the  charges  for  service  should  be  reduced,  rather 
than  increased,  a-  the  telephone  exchange  grow--  in 
number  of  subscribers. 

The  general  public  assumes  that  the  telephone 
furnished  each  subscriber  is  the  unit  of  cost  01  the 
commodity  which  the  telephone  company  is  selling. 
It  is  natural  that  it  does  not  understand  why  the  com- 
pany charges  more  for  telephone  service  in  an  ex- 
change  with  a  large  number  of  telephones  than   in  an 
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io  do  M,  in  order  to  restore  connections.  Fairly  good 
service  was  given  all  day  Sunday,  .March  _'ist,  and, 
though  somewhat  congested,  owing  to  the  insufficient 
number  of  trunks,  service  on  Monday  was  practically^ 
restored  to  the  13.500  subscribers  whose  service  had 
been  crippled. 

On  the  morning  of  Wednesday,  March  24th.  there 
were  but  48  lines  plugged  up  on  the  hospital  position. 
\  complete  voltmeter  test  had  been  made  on  the  night 
previous,  the  results  of  which  indicated  a  few  lines  as 
showing  escape,  which,  however,  did  not  interrupt  the 
service.  This  remarkable  restoration  was  due  to  the 
efficient  co-operation  of  all  departments,  and  the  offi- 
cials of  the  company  were  the  recipients  of  many  com- 
mendatory words  from  the  press  and  public.  Through 
the  courtesy  of  the  Pacific  T.  &  T.  Co.  we  reproduce 
photographs  which  will  give  the  reader  an  idea  of  the 
difficulties   encountered. 


exhange  with  a  small  number,  and  ask-^  why  the  tele- 
phone business  differs  in  this  respect  from  practically- 
all  other  businesses.  This  question,  while  quite  gen- 
erally propounded,  is  asked  under  a  misapprehension 
or  without  due  consideration  of  the  real  facts. 

It  can  be  demonstrated  that,  as  an  exchange 
grows,  the  cost  of  furnishing  under  any  particular  clas^ 
of  service  the  unlimited  use  of  the  entire  system,  or 
plant,  to  each  patron  increases,  and  that  an  increase  in 
the  charge  made  therefor  is  necessary.  It  can  also 
be  demonstrated  that  at  the  same  time  the  cost  per 
unit  has  decreased,  and  that  the  charges  based  on  any 
reasonable  unit  of  measurement  will  show  a  reduction. 

If  an  exchange  with  a  small  number  of  subscrib- 
ers the  cost  of  the  plant  is  not  very  great  and  its  con- 
struction is  simple.  The  switchboard  is  inexpensive 
and  easilyr  maintained,  not  requiring  the  service  of  an 
expert.     The  poles  are  small,  and  the  cables,  if  any, 
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are  not  only  small,  but  of  short  length.  No  under- 
ground construction  is  necessary.  As  the  exchange  in- 
creases in  size,  these  conditions  gradually  change,  and 
in  due  course  of  time  it  is  necessary  to  have  under- 
ground conduits,  underground  cables,  multiple  switch- 
hoards,  power  plants,  and  supervisory  apparatus  of 
many  kinds,  and  the  employment  of  experts  at  a 
greater  rate  of  pay  becomes  necessary. 

To  illustrate :  A  switchboard  for  an  exchange  of 
three  hundred  lines  or  less  can  be  purchased  at  from 
$1.50  to  $3.00  per  line,  while  a  switchboard  with  a 
maximum  capacity  of  ten  thousand  lines,  but  equipped 
for  only  six  thousand  lines,  and  with  fifteen  sections  in- 
stalled, would  cost  about  $120,000  or  $20  per  line,  and 
one  fully  equipped  for  ten  thousand  lines  and  twenty- 
five  sections  installed,  which  would  be  necessary  to 
operate  that  many  lines,  would  cost  about  $250,000, 
of  $25  per  line.  Thus  it  will  be  seen  that  on  this  one 
item  alone  the  cost  in  a  very  large  exchange  is  ten 
times  greater  than  in  a  small  exchange.  This  is  only 
one  item,  and  illustrations  could  be  made  comparing 
the  cost  of  underground  conduit  and  cable,  under- 
ground distribution  in  the  central  part  of  the  city,  inte- 
rior block  distribution  in  the  suburbs,  the  cost 
of  real  estate,  of  taxes,  of  salaries  and  wages, 
of  damage  and  compensation,  of  bad  debts,  forced  re- 
construction or  replacement  due  to  abnormal  growths 
or  requirements  of  the  city.  In  fact,  practically  all 
items  of  furnishing  service  in  a  large  city  increase  as 
compared  with  the  cost  of  similar  items  in  a  small 
town,  and,  when  the  unlimited  use  of  the  entire  plant 
is  furnished  at  a  flat  rate,  this  rate  must  necessarily 
be  larger  per  station  as  the  city  grows  and  as  the  ex- 
change grows,  and  it  should  not  be  overlooked  that  the 
value  of  the  service  to  the  patron  increases  just  as  rap- 
idly. 

The  telephone  company  does  not  sell  the  telephone 
on  the  wall,  in  the  office,  or  the  residence,  neither  does 
it  rent  it  to  the  subscriber.  In  any  exchange  wdiere 
there  is  a  flat  rate  for  the  unlimited  use  of  the  entire 
plant,  the  company  places  this  plant,  consisting  of 
switchboards  and  central  office  apparatus,  underground 
conduit,  cable,  poles,  wires,  etc.,  all  at  the  subscribers 
disposal,  and  places  the  instrument  in  his  office  or  res- 
idence in  order  that  the  subscriber  may  be  able  to  avail 
himself  of  the  different  uses  of  the  plant,  as  his  neces- 
sities  may   require. 

Assuming  that  there  are  two  miles  of  wire  per 
telephone  as  a  fair  basis,  an  exchange  of  2,500  tele- 
phones will  require  5,000  miles  of  wire  to  connect  them 
with  the  central  office.  If  the  charge  for  a  special 
line  telephone  is  $5  per  month,  it  will  be  seen  that  the 
rate  charged  for  the  use  of  the  wire  is  $1  per  month 
per  thousand  miles  of  wire.  If  this  exchange  grows 
until  there  are  5,000  telephones  connected  witli  it.  and 
if  the  average  amount  of  wire  for  each  telephone  is 
still  two  miles  (as  a  matter  of  fact  the  average  length 
of  wire  for  each  telephone  will  have  increased),  it 
will  require  10,000  miles  of  wire  to  connect  all  of  the 
telephones  with  the  central  office.  If  the  rate  is  still 
$5  per  month  for  a  special  line  telephone,  the  rate 
charged  is  50  cents  per  month  per  thousand  miles  of 
wire,  or  just  50  per  cent  as  much  as  was  paid  for  the 
service  when  there  were  only  2,500  stations  connected 


with  the  exchange.  If  the  same  exchange  increases 
to  8,000  telephones  and  still  has  an  average  of 
two  miles  of  wire  per  telephone  (which  is  less  than 
will  be  the  case  in  actual  practice),  there  will  be  16,- 

000  miles  of  wire,  and,  if  a  rate  of  $6  per  month  is 
charged  for  a  special  line  telephone,  the  subscriber 
will  pay  only  37 '  _.  cents  per  month  per  thousand  miles 
of  wire,  or  only  three-eighths  as  much  as  he  paid  when 
the  exchange  had  only  2,500  telephones  in  operation. 

If  the  cost  of  the  telephone  plant  is  taken  as  a 
basis  for  making  charges  and  $1,000  is  considered  as 
the  unit,  upon  this  basis  the  charges  continually  grow 
less  and  less  per  unit  as  the  exchange  grows.  In  other 
words,  the  cost  of  the  service  to  each  subscriber  is  not 
increased  in  the  same  proportion  as  the  investment  in 
the  plant   is  increased. 

(  onsider  the  number  of  telephones  with  which 
the  subscriber  can  talk  for  an  unlimited  flat  rate  per 
month  as  the  basis  of  charge  for  the  service.  Assum- 
ing 5000  telephones  and  a  charge  of  $5  per  month  for 
special  line  service,  it  will  be  seen  that  the  charge  is 
$1  per  month  for  each  1,000  telephones  with  which  the 
subscriber  can  be  connected.  With  10,000  telephones 
and  a  flat  rate  of  $6  per  month,  the  charge  would  be 
60  cents  per  month  per  1,000  telephones,  or  40  per 
cent  cheaper  than  the  rate  charged  when  there  were 
only  5,000  telephones. 

Another  unit  for  computing  the  charge  made  and 
one  accepted  by  many  experts,  is  the  message  mile; 
that  is,  the  transmission  of  one  telephone  message  for 
a  distance  of  one  mile.  In  a  small  town,  with  a  small 
number  of  subscribers,  say   100  or  less,  the  distance 

1  >et  ween  each  telephone  is  not  very  great  and  the  dis- 
tance traversed  by  each  conversation  is  small.  On 
account  of  the  small  number  of  people  with  whom  the 
subscriber  can  talk  in  a  small  exchange,  the  number 
of  calls  per  telephone  per  day  is  also  small.  When  the 
second  one  hundred  telephones  are  added,  each  of 
these  subscribers  has  the  opportunity  to  talk  to  the 
first  one  hundred  and  also  to  ninety-nine  of  the  second 
one  hundred.  As  the  exchange  grows,  so  does  the 
town  or  city,  and,  in  a  large  city  with  a  large  number 
of  telephones,  the  subscriber  is  enabled  to  talk  to  many 
people  at  a  very  considerable  distance.  In  this  way 
the  average  number  of  miles  traversed  by  a  telephone 
conversation  is.  in  a  large  exchange,  much  greater 
than  in  a  small  exchange.  Statistics  from  a  number 
of  small  exchanges,  as  well  as  a  number  of  large  ex- 
changes, of  one  of  the  telephone  companies  of  this 
country  indicate  that  the  average  "length  of  wire  for 
each  subscriber  in  a  small  exchange  is  less  than  1.2 
miles,  while  in  an  exchange  of  10,000  or  12,000  tele- 
phones the  average  is  3.4  miles  of  wire. 

In  a  given  city  the  average  length  per  line  is  2.3 
miles.  The  average  length  of  line  used  for  each  tele- 
phone conversation  is  twice  this  figure,  or  4.6  miles. 
The  average  number  of  daily  conversations  per  tele- 
phone is  eight,  including  Sundays.  This  figure  multi- 
plied by  the  length  of  line  used  for  each  conversation, 
4.6  gives  36.8  message  miles  per  telephone  per  day, 
of  1,104  message  miles  per  telephone  per  month.  The 
average  rate  per  telephone  in  this  exchange  is  $4.24 
per  month.  This  gives  a  cost  per  message  mile  in  this 
exchange  of  thirty-eight  one-hundredths  of  a  cent. 
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On  the  other  hand,  an  average  of  ten  small  ex- 
changes of  the  same  company,  chosen  at  random,  hav- 
ing an  average  rate  per  line  of  $2.28  per  month,  shows 
an  average  length  per  line  of  .8  miles,  and  the  average 
length  of  line  per  conversation  is  twice  this,  or  [.6 
miles.  The  average  number  of  daily  conversations  at 
these  ten  exchanges  is  4.1  per  telephone,  including 
Sundays.  This  multiplied  by  the  length  of  line  per 
conversation,  r.6,  gives  6.56  message  miles  per  line 
per  daw  or  [96.8  message  miles  per  line  per  month. 
The  subscriber  pays  $2.28  per  month,  as  stated  above. 
This  gives  a  cost  per  message  mile  t<>  the  subscriber 
of  1. id  cents.  Compare  this  with  .38  cents  for  the  city 
above  referred  to  in  which  a  large  exchange  is  oper- 
ated. It  is  seen  that  the  average  cosl  per  message  mile 
to  the  subscriber  in  the  larger  exchange  is  only  35 
per  cent  of  what  it  is  to  the  subscriber  in  the  smaller 
exchange,  although  the  average  rate  per  station  per 
month  at  the  smaller  exchange  is  scarcely  more  than 
one-half  that  at  the  larger  exchange. 

Unfortunately,  in  the  telephone  business  there  are 
a  large  number  of  fixed  charges  irrespective  of  the 
amount  of  service  performed,  and  the  most  of  these 
tend  particularly  to  increase  with  the  size  ol  the  ■ 
change,  so  that  it  is  impossible  for  a  telephone  com 
pany  to  sell  service  at  large  exchanges  in  small  enough 
quantities  to  make  the  initial  price  as  low  as  in  a  very 
small  exchange,  even  when  a  specific  charge  is  made 
for  each  message  over  a  certain  number. 

Among  these  increasing  costs  are  investment,  op- 
erating, maintenance,  engineering,  discontinuances, 
taxes,  rent,  light  and  labor.  It  is  also  necessarj  to  pro 
vide  a  large  proportion  of  Facilities  in  advance  of  de- 
mand at  large  exchanges,  owing  to  the  fact  that  in 
small  towns  the  degree  and  direction  of  growth  can  be 
much  more  accurately  predicted. 

lite  question  of  the  value  of  the  service  to  the 
subscriber  is  interesting  and  important.  In  no  other 
business  docs  this  value  play  so  small  a  part  in  the 
mind  of  tiie  purchaser.  Usually,  price  depends  upon 
a  combination  of  cosl  to  seller  and  value  to  buyer.  In 
the  real  estate  business  it  depends  almost  wholly  on 
value  to  buyer.  Recent  computations  show  that,  if 
one-half  of  all  telephone  connections  he  assumed  to  lie 
of  a  social  nature  and  useless  from  an  economic  stand- 
point, and  if  it  lie  further  assumed  that  the  average 
value  of  the  time  of  the  telephone  user  is  $900.00  per 
year  and  the  average  time  saved  for  one  man  twenty 
minutes  per  business  message  'all  of  these  being  con- 
servative assumptions),  then  the  average  value  per 
telephone  to  the  user  is  more  than  five  times  the  aver- 
age revenue  per  station  to  the  telephone  company. 
This  refers  only  to  the  value  of  the  time  saved  and 
added  to  the  productive  force  of  the  country,  and  does 
not  include  any  direct  monetary  saving,  such  as  nies- 
senger  fees,  car-fare.  etc. 

The  great  excess  of  value  over  price  is  more 
marked  at  the  larger  exchanges  than  at  the  smaller. 
The  average  value  of  the  time  of  the  user  is  greater  in 
•han  in  a  small  town,  and  the  amount  of 
time  saved  by  each  message  is  greater,  due  to  the 
greater  distances  to  be  traversed.  Conservative  fig- 
ures place  the  average  value  of  the  time  saved  per 
business  message  at  ten  small  exchanges  at  three  cents 


and  at  ten  large  exchanges  at  twelve  cents.  These  fig- 
ures, dealing  with  values  only,  assign  no  value  to  the 
social  and  trivial  conversations,  estimated  at  one-hall 
of  the  whole  number,  although  such  conversations 
have  some  value  to  the  user,  which  is  greater  at  a 
large  exchange  than  at  a  small  one,  and  the  cost  of 
handling  a  conversation  is  the  same  to  the  company, 
irrespective  of  its  value. 

The  value  of  the  service  to  the  purchaser  becomes 
important  as  an  element  of  rate  making  only  when, 
the  average  rate  necessary  to  run  the  business  tit  an 
adequate  profil  having  been  determined,  the  question 
arises  as  to  the  proper  differentials  to  produce  this 
average  rate,  to  be  made  between  the  charges  for  the 
different  classes  of  service  1  business  or  residence: 
special  line,  duplex,  or  party  line;  unlimited  or  message 
rate,  as  the  cast'  may  be).  It  is  a  physical  impossibility 
to  state  the  exact  relative  cost  of  each  of  these  classes 
of  service.  Even  if  an  accounting  system  were  prac- 
ticed which  was  sufficiently  complex  to  differentiate 
the  direct  cost  of  each,  there  would  be  no  reasonable 
method  of  apportionment  of  the  fixed  and  the  general 
charges  of  the  company.  In  determining  these  differ- 
entials, therefore,  recourse  is  taken  to  the  relative 
value  of  the  service  of  each  class  to  the  user;  and  since 
this  can  be  told  within  narrow  limits  from  the  results 
of  past  experiments,  taken  in  connection  with  the 
present  known  conditions,  the  result  is  an  equitable 
and  fair  distribution  of  charges,  leaving  them  well 
within  the  value  to  the  user,  and  imposing  no  undue 
burden   upon   any  one  class  of  business. 


THE  OTHER  SIDE. 


During  the  past  few  years  criticism  has  been  ram- 
pant in  connection  with  corporations  and  corporation 
management.  It  is  true  that  in  some  instances  inves- 
tigation has  disclosed  irregularities  deserving  of 
prompt  and  effective  correction,  but  as  yet  it  has  been 
found  impossible  to  eliminate  the  weaknesses  of  human 
nature  either  in  individual  or  corporate  activities.  The 
thoughtless  reader  who  has  formed  his  opinions  from 
the  headlines  of  yellow  newspapers  has  possibly  come 
to  a  belief  that  a  few  individuals  in  the  financial 
world,  through  combination  and  unscrupulous  meth- 
ods, are  forging  shackles  of  industrial  serfdom  for  all 
time  upon  '"the  people."  The  sensational  space  writer, 
the  muck-raker  and  the  politician  with  his  affection 
for  "the  people,"  can  certainly  claim  a  degree  of  doubt- 
ful satisfaction  in  that  they  have  brought  about  certain 
results,  and  it  is  well  to  consider  who  has  been  affected 
thereby.  The  corporation  has  been  found  to  be  the 
most  convenient  form  of  business  arrangement.  Re- 
Milts  are  possible  under  combination  which  cannot 
be  otherwise  attained.  Shareholders,  busy  in  their 
own  limited  spheres  of  action,  must  of  necessity  en- 
trust the  investment  of  their  accumulations  to  others. 
Two  and  one-half  million  investors  own  the  corpora- 
tions of  America.  One-half  the  workers  of  this  coun- 
try whose  compensation  is  received  in  the  form  of 
wages  or  salaries  draw  these  incomes  through  organ- 
ized industries.  The  close  competition  of  the  business 
world,  the  demand  for  executive  ability  and  economy 
of  management  render  necessary  a  centralization  of 
control,  but  statistics  show  that  this  means  anything 
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but  a  centralization  of  ownership.  It  is  estimated  that 
the  ownership  of  the  banks  of  this  country  is  divided 
among  400,000  shareholders.  Through  the  life  insur- 
ance companies  with  their  millions  of  policy  holders 
and  the  banks  with  their  millions  of  depositors,  it  is 
a  safe  assumption  that  over  15,000.000  people,  not 
directly  interested  in  corporate  securities,  are  indirect 
participants  in  corporation  profits  on  account  of  the 
investment  of  savings  in  these  securities,  which  repre- 
sent for  the  most  part  the  accumulations  of  individual 
self-denial,  thrift  and  enterprise,  and  which  in  great 
degree  constitute  the  protection  of  the  helpless  and 
dependent. 

It  is  the  corporation  which  goes  forward  in  the 
new  country,  and  villages,  homes,  churches,  school- 
houses  and  new  forms  of  employment  follow.  It  is 
well  to  remember  that  corporations  cannot  carry  out 
great  improvements  without  the  sale  of  their  stock  and 
bonds.  Earnings  are  not  sufficient  for  extensions  of 
magnitude.  Capital  is  timid  and  in  the  face  of  reck- 
less or  ill-considered  legislative  interference,  actual 
or  threatened,  will  avoid  these  securities.  Continuous 
agitation  retards  development  and  removes  initiative. 
Depression  and  idleness  follow.  Mr.  Theodore  P. 
Shouts  is  authority  for  the  statement  that  contem- 
plated improvements  in  railroad  work  involving  the 
expenditure  of  hundreds  of  millions  of  dollars  have 
been  recently  abandoned  on  account  of  the  spirit  which 
seems  to  have  taken  possession  of  those  whose  duty 
it  is  to  carefully  consider  proposed  legislation.  Men 
will  not  undertake  tasks  involving  ability,  enterprise, 
resource  and  patience  when  at  the  end  they  have 
nothing  to  expect  but  harsh  treatment  thinly  dis- 
guised as  "regulation"  amounting  oftentimes  to  prac- 
tical confiscation.  There  is  no  opposition  to  such  reg- 
ulation as  the  public  welfare  may  require,  but  regula- 
tion should  also  mean  protection  of  legitimate  opera- 
tions. It  should  not  be  a  cloak  for  unwarranted  legis- 
lative action  which  assumes  that  enterprise  and  the 
possession  of  property  are  crimes,  and  which  in  truth 
is  but  the  reflection  of  the  whims  and  jealousies  of  the 
envious,  the  lazy  and  the  discontented.  Publicity  and 
not  concealment  is  the  policy  of  the  intelligently  man- 
aged corporation.  The  average  citizen  who  gains  his 
livelihood  through  the  corporation  or  industries  de- 
pendent upon  its  prosperity,  or,  being  an  indirect  ben- 
eficiary from  its  operations,  joins  in  the  unthinking 
criticism  of  the  ignorant  or  malicious,  is  in  the  same 
category  as  that  intelligent  individual  who  seated  on 
the  limb  of  the  tree,  sawed  it  off  between  himself  and 
the  trunk. — Ex. 


U.  S.  Government  wireless  stations  on  the  Pacific 
Coast  are  maintained  at  Colon,  Panama  ;  Farallone 
Islands,  Cal. ;  Mare  Island,  Cal. ;  Pt.  Arguello,  Cal. ; 
Table  Bluff.  Cal.;  Point  Loma,  Cal.;  Puget  Sound, 
Wash. ;  Cape  Blanco  Ore. ;  North  Head,  Wash. ;  Ta- 
toosh  Islands,  Wash. ;  Nome,  Alaska  ;  Cordova,  Alaska  ; 
Circle  City,  Alaska;  Fairbanks,  Alaska;  Wrangell, 
Alaska;  Sitka,  Alaska;  Ft.  Egbert,  Alaska;  St. 
Michaels,  Alaska:  Ft.  Gibbon,  Alaska;  Petersburg, 
Alaska;  Circle  City,  Alaska;  Zamboanga,  P.  I.;  Cavite, 
P.  I. ;  Island  of  Guam  ;  Jolo,  P.  I. ;  Oahu,  Hawaii ;  Mal- 
along,  P.  I. 


THE   DYNAMO   AS   A   LOUD   SPEAKING 
TELEPHONE. 

Some  interesting  experiments  have  been  recently 
conducted  by  Professor  W.  Peukert  on  sound  re- 
production according  to  the  German  press.  As  a 
consequence  he  has  designed  a  simple  and  effective 
form  of  receiver  which  is  remarkable  for  its  loud 
speaking  qualities.     He   found  first  that  a  ring  core, 


Fig.  1. 

consisting  of  soft  iron  and  surrounded  by  a  winding 
in  series  with  an  ordinary  microphone  circuit,  acted 
as  a  telephone  receiver.  Its  loudness  was  materially 
increased  if  a  separate  winding  was  added  so  as  to  sub- 
jecl  the  iron  to  a  constant  magnetic  force,  as  shown  in 
Fig.  1. 

Fig.  2  shows  a  straight  soft  iron  core,  wound 
with  the  coil  for  the  microphone  circuit  and  placed 
between  the  poles  of  a  permanent  magnet,  the  per- 
manent magnet  producing  the  constant  magnetic  ac- 
tion necessary.     All  of  the  iron  particles  forming  the 
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Fig.  2. 


Fig.  3. 


closed  magnetic  circuit  vibrate  and  thus  reproduce 
sound  without  the  usual  distortion  of  the  ordinary 
vibrating  membrane. 

Fig.  3  shows  the  microphone  circuit  in  series 
with  the  armature  winding  of  a  dynamo  through  its 
brushes.  Separate  batteries  regulate  the  resistance 
and  so  excite  the  magnets  to  the  necessary  strength. 
Similarly,  an  alternating  current  transformer  can  be 
made  to  act  as  a  receiver  by  connecting  one  winding 
to  the  microphone  circuit  and  the  other  to  the  excit- 
ing battery. 
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ON  LIGHTNING  ARRESTERS. 

Discussion  by  members  of  the  San  Francisco  Section  of 
the  American  institute  of  Electrical  Engineers  of  paper  on 
this  subject  bj    Mi     \    G    Jones  as  published  in  the  Journai   oi 

I ucity,    Power    vnd  Gas  of   May   1.     The    following   took 

part  in  the  discussion: 

C.  W.  Burkett,  Chief  Engineer  Pacific  Telephone  and  Tele- 
graph  Co.,   Chairman. 

.v  /.  Lisberger,  Engineer  of  Distribution,  Pacific  Gas  &  Elec 
trie  Co. 

5.  /»'  Charters,  Department  of  Electrical  Engineering,  In- 
land   Stanford    Jr.    University. 

A.  /.  Bowie,  Jr.,  Consulting  Engineer,  San  Francisco. 

./    G.  Jones,  Sales   Engineer,  San  Francisco  office  General 

Electric  Co. 

/.-  /•.  T.  Lee,  Assistant  to  President  Pacific  (las  &  Elec- 
tric  Co. 

/.  II'.   White,  Sak^  Engineer,  Fort   Wayne  Electric  Works. 

San   Francisco. 

C.  11'.  Hutton,  Engineer  of  Operation  and  Maintenance. 
Great  Western   Power  Co.,  Sacramento,  Cal. 

H.  /!'.  Crosier,  Engineer,  San  Francisco  office  of  Sandei 
&   Porter. 

C.  F.  Adams,  Assistant  Electrical  Engineer,  Pacifii  Gas  S 
Electric  Co. 

6".  /.  Lisberger:  Mr.  Jones  has  given  us  a  very  interest 
ing  paper  on  a  subject  that  is  of  more  than  ordinary  im- 
portance. It  is  tti  he  regretted  that  the  name  of  the  apparatus 
has  been  limited  to  the  Use  of  the  word  •'lightning."  as  one 
of  the  most  important  functions  of  the  electrolyte  arrester 
today  is  the  protection  of  systems  against  surges  other  than 
those  from  lightning.  1  recall  a  very  interesting  case  in  an 
eastern  city,  where  they  had  no  troubles  from  lightning — their 
lines  were  entirely  underground.  They  have  in  the  circuit 
I   think  some   170  miles  of  cable. 

The  reactance  of  the  induction  regulator  in  series  with 
the  capacity  of  the  cables  brought  about  very  H'riou<  troubles 
from  surges  that  in  effect  seemed  to  pile  up  at  the  end  turns 
of  the  regulator  voltage  to  such  a  high  extent  that  it  would 
puncture  the  regulator  windings.  This  was  caused  not  only 
by  •'shorts"  in  the  cable,  but  "shorts"  to  ground.  They  found  this 
condition  by  taking  oscillograph  records,  and  watching  results  of 
shorts  and  grounds  artificially  produced. 

With  the  hope  of  finding  a  solution  for  the  trouble  en- 
countered, they  put  the  electrolyte  arrester  on  their  system 
and  again  observed  conditions.  They  found  that  great  re 
lief  was  obtained  from  its  u  e.  and.  in  fact,  enough  protection 
afforded  by  the  device  in  question  to  actively  discharge  the  high 
potential  from  line  to  ground.  A  full  description  ami  oscil- 
logram curves  will  be  found  in  the  Proceedings  of  the  Asso- 
ciation  of  Edison   Illuminating  Companies,   issue  of    1908 

Speaking  of  tin  use  of  this  type  of  arrester  as  a  pro 
tion  against  surges,  it  would  find  wiser  application  were  it 
commercially  developed  at  the  present  time  to  be  connected 
directly  to  the  line  without  the  use  of  an  air  gap.  as  any 
device  acting  on  the  safety  valve  principle,  and  free  from 
the  uncertainties  introduced  by  the  air  gap,  would  be  a  valuable 
addition  to  a  protective  system.  The  disadvantage  of  the  ar- 
rester without  the  gap  is  the  electrolyte  heats,  causing  the 
oil   to  boil   over,   and   renders   the   apparatus   inoperative. 

S.  B.  Cliarters:  In  connection  wdth  the  actual  operation 
of  the  cell  itself.  1  would  like  to  say,  most  of  my  work  has 
done  on  a  rectifier.  Xow  the  first  point  I  wish  to  make 
is  in  regard  to  the  critical  voltage.  Mr.  Jones  has  stated  it 
to  be  420  volts.  That  is  true  for  the  electrolyte  he  has  used. 
but  it  will  vary  widely  with  different  electrolytes.  In  a  num- 
ber of  experiments  with  five  electrolytes,  the  last  had  a  crit- 
ical voltag  and  the  current  had  risen  to  ten  times  the 
leakage  current,  and  at  that  time  I  decided  to  cut  it  off.  The 
highest    value    ran    to    594    volts    without    reaching    the    critical 


value    of    ten    times    the    leakage    current.      So    the    critical    val- 
ue  you   have   in    such   an   arrangement    is   a    function   of   the   elec- 

The  second  point  1  wish  to  make  is  the  thickness  of  this 
film,  which  does  the  actual  rectifying.  The  film  itself  is  e\ 
tremely  thin,  and  forms  on  the  aluminum  cells  as  soon  as 
the  current  is  applied.  When  the  cell  is  first  applied  to  the 
circuit  there  is  a  rush  of  current,  which  lasts  until  the  film 
builds  up.  finally  it  dies  down  and  reaches  a  steady  value 
|  found  at  111)  volts  the  film  thickness  was  about  three  wave 
lengths  of  -o, hum  light  It  would  stand  safely  110  volts  \- 
5,  thai  thickness  will  vary.  Starting  with  a  certain 
voltage,  there  is  a  certain  thickness  of  film.  As  tin-  voltage 
increases,  the  film  thickness  increases  with  it.  and  the  cur- 
nut  drops  again.  Decreasing  from  the  voltage  a  similar 
rmance  takes  place.  In  the  electrolytes  there  was  a 
continual  dissolution  of  the  film  in  the  electrolyte.  If  tin- 
cell  on  the  circuit  be  operating  satisfactorily  and  then  the 
current  be  cut  ofl  fot  a  while— say  -'4  hours— there  will  be  a 
dissolving  of  tin-  film,  so  when  the  current  is  put  on  again 
there  is  a  rush  of  current.  I  understand  that  has  been  overcome 
in  the  lightning  arrester  b\  the  use  of  a  suitable  electrolyte. 

The  action  is  a  molecular  one  taking  place  in  the  film.  'I  In- 
critical  point  can  be  noted  in  two  ways:  Bj  watching  the 
ammeter,  and  also  by  the  commencement  of  sparking. 
showing  that  the  film  is  no  longer  able  to  stand  the  voltage. 
On  a  voltage  slightly  above  the  critical  value  small  bits  of- the 
film  are  actually  torn  awaj  bj  the  stresses  \s  soon  as  the 
voltage  fall-  below  the  critical  value  again,  those  small  Haws 
are    repaired. 

\s  Mr.  Jones  said,  if  tin  cell  is  left  on  the  line,  the  con- 
tinual action  of  the  leakage  current  will  gradually  heat  if, 
and  in  the  work  I  did  1  found  between  65  and  75  degrees 
centigrade  the  .action  largel)  Ceases.  It  recedes  as  it  goes 
up,  and  about  that  point  it  becomes  ineffectual— at  least  for 
rectifying  work  About  that  neighborhood  the  tendency  is 
for  the  film  to  become  weakened  ill  some  way,  and  gradually 
to    permit    the    passage    of    current 

The  apparatus  is  self  restoring  a-  soon  as  the  surge  goes 
off;  and  aside  from  the  one  difficulty  of  heating  it  seems 
to  me  it  is  a  thoroughly  admirable  addition  to  our  list  of 
apparatus     for    lightning    protection 

./.  /.  Bowie  Jr.:  With  reference  to  the  desirability  of  leaving 
electrolytic  arrester  on  the  circuit,  it  appears  to  me  it 
-sirable  rather  than  desirable;  in  other  words,  it  is 
far  better  to  use  the  gap  in  series  with  it  than  to  allow  waste 
of  current,  which  must  ensue  on  a  60,000  volt  line.  It  was  stat- 
ed a  little  while  ago  the  leakage  was  one  ampere  at  60,000 
That  would  represent  on  a  three-phase  line  probably  100 
kilowatts  lost.  This  is  a  matter  which  could  hardly  be  allowed 
under  the  circumstances.  With  reference  to  the  electrolytic 
ai  rester.  although  it  has  many  valuable  properties,  the  fact 
that  it  requires  attention  i-  rather  a  serious  drawback;  and 
any  arrester  which  needs  to-be  looked  after  is  undesirable 
in   -ome  ways. 

Xow  with  regard  to  tin-  action  of  Horn  arresters  \ 
horn  arrester,  if  incorrectly  designed,  is  certainly  not  suitable, 
as  difficulty  will  be  experienced  in  extinguishing  the  arc  I  »u 
the  other  hand,  properly  designed  horn  arresters  have  not 
shown  the  difficulties  which  have  been  attributed  to  them; 
m  other  words,  they  don't  show  the  abnormal  rise  in 
and    it    is    not    necessary    to    extinguish 


an 

i-     uinles 


age. 


i-olt- 

the  arc  in  the 
-ame  half  cycle  in  which  it  starts.  There  is  no  form  of  light- 
ning apparatus  which  is  so  little  damaged  as  the  horn  ar- 
rester. In  the  multigap  arrester  if  the  discharge  lasts  for  much 
over  half  a  cycle,  or  continues  for  some  while,  a  flow  of  metal 
will  result,  which  will  fuse  the  cylinders.  This  does  not  take 
place  in  the  horn  arrester,  and  therefore  it  is  not  essential  to 
extinguish  the  current  immediately.  The  experience  of  many 
companies,  including  the  Xiagara  and  Ontario,  has  been 
verv     favorable    to    horn    arresters;    but    the    arrester    must    be 
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designed  with  proper  resistance.  It  is  one  of  the  essen- 
tial points  of  an  arrester,  however,  that  there  must  be  a  path 
to  ground  free  from  resistance  if  the  arrester  is  to  protect 
against  all  kinds  of  conditions.  The  horn  arrester  may  be 
provided  with  a  path  direct  to  ground,  in  addition  to  having 
resistance  in  certain  other  paths.  This  has  been  done  in 
some  cases  I  have  mentioned,  and  results  have  been  more 
satisfactory;  in  fact  the  resistances  seem  to  withdraw  the 
current  from  the  gaps,  which  they  shunt  just  as  they  do  in  a 
multi-gap  arrester. 

A.  G.  Janes:  I  would  like  to  say  a  word  about  the  atten- 
tion required  by  arresters.  I  do  not  exactly  agree  with  Mr. 
Bowie  in  saying  that  any  arrester  which  requires  attention  is 
undesirable.  On  the  other  hand,  I  think  it  is  extremely 
desirable  that  lightning  arresters,  like  any  other  electrical 
apparatus,  should  have  attention.  That  is  just  the  cause 
of  the  trouble  and  a  great  many  damaging  results,  due  to  the 
use  of  multi-gap  arresters.  The  station  attendants  will  put 
l lie  multigap  arresters  off  in  a  corner,  let  them  become  cov- 
ered with  dust,  a  little  damp  air  comes  along,  and  under  high 
voltages  this  dust  which  is  damp  is  a  comparatively  good  con- 
ductor. The  results  are  you  have  a  short  circuit  the  first  time 
you  have  a  discharge  Then  the  arrester  is  blamed  for  its  bad 
behavior;  and  1  do  not  think  that  this  is  just,  because  a 
lightning    arrester,    like    any    other    device,    requires    attention. 

.V.  /.  Lisberger:  If  the  company  could  protect  its  system 
a:  the  expense  of  a  small  cost  of  current,  it  would  be  a  very 
valuable  addition  to  the  system.  Thai  the  arrester  has  some 
faults  in  its  present  state  of  development,  in  regard  to  the 
attention  thai  must  be  given  to  it.  is  a  point  which  cannot  be 
argued.  There  is  however  one  great  advantage  of  n  over  the 
multi-gap  arrester,  and  that  is  the  varying  atmospheric  con- 
ditions which  affect  the  multi-gap  arrester  If  you  can  elim- 
inate dust  and  dirt  and  all  moisture  conditions,  as  compared 
lo  an  arrester  which  is  under  oil  and  not  affected  by  those 
conditions,    then    you    have    a    very    superior    type    of    apparatus. 

F.  / '.  T.  Lee:  The  horn  arrester  has  not  been  fully  appre- 
ciated by  the  people  in  the  East.  In  the  early  days  we  tried 
his  of  the  multi-gap  type  out  here.  The  California  Gas  and  Elec- 
tric Corporation  at  one  time,  and  their  predecessors  had  to  put 
up  buildings  sometimes  very  nearly  as  large  a-  the  station 
to  accommodate  the  arresters,  and  after  a  moderate  discharge, 
even  if  they  did  not  short  circuit  it  was  generally  necessary  to  cut 
them  out  to  clean  up  the  debris  and  install  new  units.  At  this 
period  we  had  a  great  deal  of  trouble  with  lightning  out  here,  par- 
ticularly  up  in  the  mountains  on  the  old  Nevada  County  circuits, 
and  many  devices  were  tried  to  overcome  this  trouble.  The  most 
effective  remedy  was  obtained  by  increasing  the  insulation  of  the 
apparatus,  and  since  the  advent  of  good  insulation  the  trouble 
lias  not  been  a  very  real  one  with  us.  The  horn  arrester  came 
in  after  the  non-arcing  metal  arresters,  and  filled  a  long-felt 
want,  and  I  think  have  some  virtues  even  today,  as  the  manu- 
facturers of  the  electrolytic  arrester  use  it  in  a  certain  form  for 
their  switch.  It  is  not  perfect,  but  it  requires  a  minimum  of 
attention;  and  while  all  electrical  apparatus  should  have  atten- 
tion, and  plenty  of  it.  at  the  same  time  a  piece  of  apparatus  that 
will  operate  with  the  minimum  amount  of  attention  is  the  most 
serviceable  one  to  the  operating  company.  The  electrolytic 
arrester  is  a  \  cry  interesting  piece  of  apparatus,  but  it  is  still 
in  an  experimental  stage;  and  as  I  believe  there  is  going  to  be 
a  large  installation  out  here,  we  will  watch  its  behavior  with 
interest,  But  I  do  not  think  we  are  ready  to  dispose  of  the  horn 
arrester  until   its   successor  has  been   more   fully   tried  out. 

.1  G.  Jones:  I  want  o  differ  a  little  bit  with  Mr.  Lee  on  the 
question  of  the  experimental  stage,  1  think  the  aluminum  cell 
arrester  is  entirely  out  of  the  experimental  stage,  and  has  been 
for  the  last  year  or  more.  I  do  not  mean  to  say  that  Mr.  Lee 
lias  this  impression,  but  a  good  many  people  have — they  think. 
when  Mm  see  the  lightning  discharge  coming,  that  you  have  to 
run  and  set  the  aluminum  cell  arrester  to  catch  it.  You  do  not. 
Some  one  over  in  Nevada,  I  believe  it  was,  said  they  would  nol 
have  that  kind  of  arrester  around  a   station,  because  every   time 


a  storm  came  up  you  had  to  watch  the  arrester,  and  wait  your 
chance,  and  catch  the  discharge  when  it  happened  to  come  in. 
He  got  that  mistaken  impression  from  the  fact  that  once  a  week, 
or  every  two  or  three  days,  the  arrester  had  to  be  charged;  in 
other  words,  it  had  to  be  periodically  looked  after.  It  was  a 
mistaken  impression  gained  from  that  fact. 

/.  W.  White:  I  am  not  acquainted  with  that  person  in 
Nevada,  but  it  is  a  wonderful  country  for  lightning.  At  one  of 
our  stations  we  had  a  multigap  lightning  arrester.  Both  Mr. 
Poole,  who  was  assistant  manager,  and  myself,  were  afraid  to 
ever  connect  that  lightning  arrester  in,  for  the  simple  reason  that 
I  kept  a  record  of  one  storm  at  Goldfield,  and  the  lightning  went 
over  our  horn  gaps  24  times  in  half  an  hour.  Lightning  which 
will  discharge  over  a  horn  gap  set  for  40  per  cent  rise  will  destroy 
any  multigap  arrester  in  the  country.  Our  line  in  this  particular 
installation  is  3.000  feet  elevation  at  the  power  station,  about 
6,000  in  Tonopah,  5,000  in  Goldfield,  and  10,000  going  over  the 
White  Mountains.  One  form  of  lightning  is  that  which  is 
accumulated  due  to  the  difference  in  elevation,  and  if  that  con- 
dition exists,  as  it  did  up  there,  it  would  be  impossible  to  use 
the  aluminum  arrester  with  satisfaction,  even  in  the  central 
slat  ion,  which  is  the  only  point  where  it  would  be  satisfactory 
in  its  operation,  and  it  would  be  necessary  to  revert  back  to  the 
horn  arrester  with  resistance  and  inductive  gaps  straight  to  the 
ground 

A  G.  Jones:  I  don't  know.  Here  is  a  12,500.  and  there  are 
week  without  any  detrimental  results,  there  being,  of  course,  the 
horn  gap  in  series.  This  is  accomplished  by  using  various  kinds 
of  electrolyte.  There  arc  two  electrolytes.  One  has  a  higher 
resistance,  and  is  the  one  which  is  used  where  it  is  desired  to 
keep  the  arrester  on  the  line  say  seven  or  eight  days  without 
recharging.  It  is  necessary  to  have  just  as  low  a  resistance  as 
possible;  and  where  it  is  easy  to  look  after  the  arrester  every 
day,  the  low   re-istancc  electrolyte  is  generally  used. 

Question:  In  charging  that  arrester  you  connect  the  top 
plate  directly  to  the  line? 

./.  G.  Jones:  No,  through  a  spark  gap.  You  always  have 
a  gap  there  whose  length  is  dependent  upon  the  voltage.  In 
between  that  gap  you  put  a  little  wiper,  which  does  not  short- 
circuit  the  gap,  but  just  shortens  it.  The  charging  current  of 
the  arrester  itself  is  all  the  current  which  passes,  and  that  only 
fi  ir  a  \  ery  few  seconds. 

Question:  Then  the  leakage,  which  I  understand  is  about 
one  ampere  on  the  60,000,  is  across  the  air  gap? 

./.  G.  Jones:  Xo,  I  stated  60  cycles— not  60,000  volts,  I 
don't  know  just  exactly  at  what  voltage  that  was  taken;  hut  of 
course  the  leakage  current  is  dependent  upon  the  capacity,  the 
electrostatic  capacity,  of  the  arrester;  and  of  course  the  varying 
frequency  will  vary  the  amount  of  leakage,  or  charging,  current. 
There  is  absolutely  no  leakage  in  service,  because  you  have  the 
horn  gaps  in  series  at  all  times.  The  leakage  spoken  of  in  the 
first  part  of  the  paper  is  in  reference  to  arresters  that  are  on  the 
line  continually,  that  is,  we  have  made  a  great  many  tests,  by 
putting  2,300  volt  arresters  directly  on  the-line,  without  any  gap 
whatever,  and  I  have  left  them  on  at  least  two  or  three  weeks 
without  any  detrimental  results. 

Question:     On  a  60,000  volt  circuit,  how  many  plates  would 

you   Use  '' 

Mr  Jones:  I  don't  know.  Here  is  a  12.500.  and  there  are 
used  twenty-six.  so  you  can  calculate  from  that  how  many  there 
would  be  on  60,000  volts 

Question.      You    spoke   something   about    leakage   of   tin-   cut 
rent,   and   you    did   not    state   whether    it    is   uniform    from    a    low 
voltage  up  to  the  critical  voltage. 

./(  G.  Jones:  You  take  a  bare  piece  of  aluminum  and  put 
voltage  to  it,  of  course  the  flow  of  current  will  depend  on  the 
resistance  of  the  electrolyte 

Question:  But  after  the  film  is  formed,  after  yen  have  your 
condenser,  does  the  current  gradually  increase  as  the  voltage 
increases  up  to  the  critical  point? 

A.  G.  Jones:  The  leakage  of  the  current  depends  upon  the 
breaking  down  of  the  film.     I  explained  it  as  simply  "a  leaking 
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safety  valve."  1  stated  in  the  paper  there  that  at  1,200  volts  the 
current  was  practically  a  million  times  what  it  was  at  600. 

5".  B.  Charters:  The  leakage  of  the  current  reduces  down 
to  a  certain  permanent  value.  Now  as  you  run  your  voltage  up, 
that  increases,  hut  does  nol  increase  in  proportion  to  the  voltage, 
but  to  a  slight  extent. 

Question:    The  increase  is  then  due  solely  to  the  loss? 

.s'.  />'.  Charters:     As  tar  as  I  know. 

.v  /.  Lisberger:     Mr.   Bowie,  when  you  stated  that  the  time 
is   half  an   hour   that   these  condensers   stay  on   the  line,  do  you 
subject    io   intermittent   lightning   discharges,   or   that   they- 
are  capable  of  withstanding  the  heat  due  to  the  line  voltage? 

A.   C.  Juries:     I   mean   that   they    will   continually  disch 
abnormal  voltage  for  a  period  of  half  an  hour  or  more. 

•S".    /.    Lisberger:      'I  hey    would    not     stay    on    the    line 
definitely"' 

A.  G.  Janes:  No,  they  would  dimply  overheat,  that  is  all. 
The  electrolyte  would  probably  evaporate  to  a  certain  extent. 

C.   W.   Hutton:      It   occurs  to  me,   from  the  general  drift  of 
the    discussion,    that    the    impression    is    wrong    in    regard    to    the 
function  of  the  cell.      Mr.   Lee  ha-   told  us  how  nicely  the  horn 
arrester  has  assisted  them  in  some  of  their  work.     Now    ,< 
know  that  the  horn  arrester,  if  we  i  ip  close  enough 

to  our  working  voltage,  would  protect  us  absolutely;  but  if  we 
get  a  slight  rise,  and  the  current  follows,  the  general  disturbance 
to  the  system  is  such,  and  would  be  so  frequent,  that  we  i 
not  tolerate  it.  The  function  of  the  aluminum  cell  arrester  is  to 
act  like  a  safety  valve  in  connection  with  the  horn  gap  VTou 
can  therefore  set  a  horn  gap.  which  gap  would  allow  a  discharge 
to  pass  acro^  it  at  a  slight  increase  in  voltage.  The  aluminum 
cell  acts  as  a  check  valve,  so  that  when  the  discharge,  which  is 
due  to  the  increase,  which  may  be  caused  either  by  lightnil 
a  surge,  after  it  has  passed  through  the  cell  the  function  of  the 
aluminum  is  to  choke  that  off.  and  as  soon  as  the  current  has 
d  within  the  minimum  value  (Which  is  done  as  soon  as 
the  reversal  take-  place)  then  your  are  i-  extinguished,  and  your 
gap  is  then  set  in  position  to  take  care  of  another  discharge. 
As    far   as   the   heating   is   concerned,    there   v  no   heating 

with  tin-  unless  there  is  a  discharge  going  through  it,  and  those 
discharges  will  be  taken  care  of  as  they  come  along;  and  while 
the  gap  is  set  in  proper  position  the  arrester  is  always  in  con- 
dition to  take  a  discharge.  It  can  stay  there  for  a  week,  and 
there  would  be  no  current  pass  through  it  at  all;  and  the  m 
of  the  attention  that  is  required  to  be  given  to  the  arre-' 
order  to  keep  the  film  properly  formed,  simply  means  that  this 
gap  which  is  in  the  circuit  would  perhaps  r,.  discharge 

going  across  it  every  24  hour-  It  you  could  bank  on  that  it 
would  never  be  necessary  to  charge  it;  hut  inasmuch  as  you  don't 
get  that  condition,  it  is  necessarj  to  go  there,  and  in  some 
manner  to  decrease  the  length  of  tl.  'hat  a  disi  I 

take  place  across  there  and  ch  cells. 

Question:  If  you  put  up  a  cell  like  that,  and  get  that  film 
formed  on  it,  it  offers  resistance  to  the  current  in  one  direction, 
but  not  in  the  other.  An  alternating  current  varies.  If  the  cell 
offers  the  resistance  to  one-half  the  wave,  it  will  offer  none  to 
the  other  half.  It  is  not  a  question  of  lightning  discharge  now 
at  all,  but  of  voltage.  Why  will  one-half  the  alternating  current 
shunt  the  flow  right  through  it  when  the  other  half  is  shut  off? 

H.  IV.  Cr,  tier:  As  I  understand  the  electrolytic  cell  they 
only  have  one  aluminum  plate  in  each  electrolytic  celi.  but  in 
this  case  they  have  two  plates.  In  each  particular  cell  they  have 
two  plates,  and  of  course  they  have  a  number  of  plates,  and  each 
plate  performs  the  object  of  being  a  plate  with  two  different  cells, 
plate  is  connected  to  the  line,  and  eventually  there  is 
another  plate  connected  to  the  ground:  but  the  aluminum  film 
acts  as  an  arre-ter  or  stoppage  to  the  current  in  both  cases.  Now 
in  the  electrolytic  rectifier  of  one  of  the  plates  is 
some  other  material,  and  iminttm.     There  are  two  cells 

in  each  rectifier.  Now  I  have  got  started,  I  want  to  make  a 
criticism  about  this  matter,  and  that  is,  that  something  is  going 
to  happen— supposing,  for  instance,  the  lightning  i<=  working 
along  in  perfect  condition,   and   some   accident   happened   to   the 


installation,  or  to  the  oil,  or  some  of  our  usual  transforming 
troubles,  in  my  opinion  the  horns  are  not  big  enough.  Now  we 
been  working  a  good  deal  on  the  line  of  horns,  and  horn 
-witching  for  high  voltages,  and  most  people  who  have  had 
experience  in  that  line  have  been  offering  US  horns  about  6  or  7 
or  10  feet  long  with  the  expectation  of  being  100,000  volt  circuits. 
Now  the  lightning  arresters  which  are  to  be  used  on  these  same 
circuits  have  horns  only  about  3  feet  long.  1  notice  in  the 
samples  here  they  arc  short  horns.  Now  if  the  horn  is  to  act  in 
m-t    a-    a    gap,    to    keep    the    current    zero    undi  I 

ordinary  condition-,    will   and    i I;   hut    in   certain   emergencies 

that  horn  may  have  to  ai  a  dynamic  current   due  to   the 

failure  of  the  arrester,  and  I  believe  in  that  case  the  horn  ought 
to  be  very  much  longer.  I  believe  that  is  a  point  which  should 
be  considered  a  little  more  than  it  has  he,  n 

Now  in  the  design  of  the  station  which  is  to  be  built  here 
in  San  Francisco  it  has  only  been  considered  tentatively  at 
present;  we  are  seriously  considering  setting  all  these  lightning 
arresters  on  the  roof  as  the  m<  nient  place  and  I  presume 

that  will  make  a  rather  startling  appearance  to  see  a  whole  lot  of 
these  lightning  arresters  on  the  roof. 

C.  F.  Adams:     There  is  one  form  of  lightning  arn    '   ,    ||L1: 
I  haven't  heard  discussed  this  evening  that   I  had  something  to 
do  with  some  years  ago.     That  was  simply  a  couple  of     i  mi 
cast   iron  about  6  or  8  inches   square,   with  a  very  moderate  air 
gap,    and    the    plate    which    led    to    ground    was    attached 
tumbrel,   screened   in   a   wooden  box   full   of  water,  that   wooden 
box  being  mounted  on  insulators.     In  other  words,  it  was  a  lie  o. 
slab  of  cast  iron  with  sufficient  liquid  resistance  in  series  with  it 
to  the  ground  to  absolutely  limit  the  flow  of  current  under  any 
condition  of  discharge.     That  arrester  was  put  on  a  20.IXK)  volt 
line,    and    carried    the    lightnil  mi    through    some    of    the 

■'>rms  that  Nevada  could  produce.  It  was  brought  up 
to  the  attention  of  manufacturing  companies,  and  I  learned  that 
it  had  a  fatal  defect— it  was  not  a  commercial  proposition 
(laughter). 


AN    UNUSUAL    EXAMPLE    OF    WELDING. 
riY  0.   S.   VANCE. 

Although  the  use  of  "thermit"  for  welding  steel  and 
wrought  iron  is  becoming  fairly  well  known,  it  remained  for 
the  engineers  of  the  Los  Angeles  Gas  &  Electric  Company 
to  press  into  service  this  wonderful  process  for  repairing  a 
large  casting. 

In  the  electric-generating  station  of  the  company  a 
break-down  recently  occurred  in  a  12x12  inch  vertical  Shep- 
herd engine  driving  a  centrifugal  pump  for  the  condenser  of 
one  of  the  large  turbine  units.  While  the  accident  caused 
no  interruption  in  service,  it  put  the  condenser  out  of  com- 
mission and  rendered  the  operation  of  the  turbine  unit  im- 
practicable until  the  broken  part  could  be  repaired  or  a  new 
substituted  The  break  existed  in  one  of  the  two  cast- 
iron  members  which  constituted  the  main  frame  of  the  engine, 
parting  at  a  point  close  to  the  cylinder  where  a  crack  had 
been  noticed  for  some  time  previous.  As  the  broken  mem- 
ber was  quite  complicated  in  form  it  could  not  be  used  as  a 
pattern  in  casting  another;  while  to  make  a  pattern  and  cast, 
machine  and  fit  a  new  part,  or  to  wait  until  a  duplicate 
casting  could  be  obtained  from  the  engine  builders,  would 
mean  considerable  delay  and  expense.  The- superintendent 
of  the  station,  who  had  had  some  experience  with  the  use 
of  thermit  in  welding  steel  and  wrought  iron,  believed  that 
if  properly  handled  the  broken  casting  could  be  saved  by  the 
use  of  the  agent,  and  with  the  assistance  of  a  couple  of  rail- 
road mechanics  who  were  familiar  with  the  thermit  process  in 
welding  steel  locomotive  frames,  but  were  reluctant  to  attempt 
it,  with  cast  iron,  undertook  the  job. 

To  repair  the  engine  frame  in  question  required  but 
twenty-two  hours,  including  the  time  necessary  to  collect  the 
various  materials,  the  preparation  (including  the  drying  out 
and  thorough  heating!  of  the  molds,  and  running  in  the 
thermit;  and  the  entire  cost  was  but  nominal. 
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GENERAL  ELECTRIC  TEAM  WINS  AT 
BASEBALL. 


A   NEW   MANAGER. 
The   Western   Electric   Company   announces   the   appoint- 
ment of  Mr.  T.  E.  Burger  to  the  position  of  manager  of  their 
Los    Angeles    house,    the    California    Electric    Company,    sue-  On    Saturday,    April   24th,    a   picked    team   of   balJ 

ceeding   Mr.   Richard    Spencer,   who    severed   his   connection      players    from    the    General    Electric    Company,    under 
with  that  company  some  months  ago.  the  management  of  Frank  D.  Fagan,  defeated  the  "All 

Mr.  Spencer  took  up  electrical  work  on  the  Pacific  Coast      San  Francisco"  nine  made  up  of  players  from  the  other 

electrical  houses,  managed  by  Milo  E.  Hicks. 

The   line-up  of  the   teams  and   the   score  was  as 
follows : 


RICHARD  SPENCER 
Former  Manager  California  Electric  Company 

in  L903  at  Seattle  at  which  point  he  had  charge  of  the  North- 
west business  of  the  John  R.  Cole  Company  of  San  Francisco. 
On  the  opening  of  an  office  in  Los  Angeles  by  that  company 
in  1904  he  was  transferred  to  that  point  and  continued  in 
charge  for  three  or  four  months,  after  which  lie  accepted  the 
management  of  the  Los  Angeles  office  of  the  Western  Elec- 
tric Company. 


T.  E.  BURGER 
Manager  California  Electric  Company 

In  October,  1905,  the  Western  Electric  Company  pur- 
chased  the  supply  business  of  the  Machinery  &  Electrical 
Company  at  Los  Angeles  and  entered  the  supply  field  under 
the  name  of  the  California  Electric  Company  with  Mr.  Spen- 
cer as  manager.  In  March,  1908,  Mr.  Spencer  was  compelled 
by  ill  health  to  discontinue  work  and  since  then  has  been 
located  at  Dansville,  New  York,  where  his  many  friends  will 
be  glad  to  know  that  he  is  on  the  road  to  full  recovery. 

Mr.  Burger  joined  the  force  of  the  Western  Elec- 
tric Company  at  Los  Angeles  in  1906  as  salesman  and  through 
unusual  executive  ability  and  natural  adaptability  to  sales 
work  was  advanced  to  the  position  of  assistant  manager,  a 
position  he  held  at  the  time  of  Mr.  Spencer's  retirement. 
His  recent  advancement  is  a  well  earned  recognition  of  con- 
scientious and  faithful  work. 


GENERAL  ELECTRIC  COMPANY. 
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Spaulding,    lb 1  10  0  0  0  0  10 

Wheeler,    If 1  10  0  0  0  0  0    0 

Lottridge,  c 1  0    0  0  0  0  0  0    0 

Carden,    s.s 0  00000000 

Crosthwaite,    p 1  0    0  0  0  0  1  0    0 

Hunt,   3b 0  0    0  0  0  0  0  0    0 

J.  mes,   c.f 0  0    0  0  0  0  0  0    0 

I  aingor,   2b 0  0    0  11  0  0  0  0    0 

Winchell,  r.f 0  0    0  0  0  0  0  0    0 

\U.  SAX  FRANCISCO." 

12    3456789 

Kahn,  3b 0  0    0    0    0    0    0    0     1 

J.- iks,    s.s 000    0    00000 

Drendell,    r.f 0  0    0    0    0    1    0    0    1 

Ehrenfort,  l.f (I  10    0    0    0    0    0    0 

Prince,   II) 0  0000    0    000 

Loughborough,  2b 0  00    0    00000 

Branch,   c.f 0  00000000 

Marcus,    c 0  0    0    0    0    0     10    0 

Hickox,   p 0  0    0    0    0    0     1     0     1 

SCORE  BY  INNINGS: 

12    3456789 

ral  Electric  Company 4    2    0    0    0    0     1     1     0—8 

All  San  Francisco 0     10    0    0     12    0    3—7 

A  return  match  has  been  arranged  for  at  an  early 
■  late,  when  tile  "All  San  Francisco"  team  hope  to  ob- 
tain their  revenge. 


GOVERNMENT  TELEPHONY. 

The  Saskatchewan  Government  has  finally  purchased  the 
system  of  the  Bell  Telephone  Company  in  that  province.  The 
price  paid  was  $367,000  in  cash  and  there  is  yet  due  the 
province  some  $10,000  in  unearned  rente's.  The  system  con- 
sists of  469.4  miles  of  long-distance  lines  with  13  exchanges. 
The  transfer  will  be  made  at  midnight,  April  30-May  1.  This 
was  the  last  mileage  the  Bell  Company  owned  in  Canada  be- 
tween the  Great  Lakes  and  the  Pacific"  Coast,  and  press  dis- 
patches state  the  Ontario  Government  will  shortly  consider 
the  purchase  of  the  company's  system  in  that  province. 


A  COMPTROLLER  FOR  THE  PACIFIC  LIGHT  &  POWER  CO. 

A.  W.  Kemp,  recently  cashier  with  N.  W.  Halsey  &  Com- 
pany, bankers,  of  San  Francisco,  has  been  selected  as  the 
comptroller  for  the  entire  system  of  the  Pacific  Light  & 
Power  Company,  with  headquarters  at  Los  Angeles. 

This  change  on  the  part  of  the  Pacific  Light  &  Power 
Company,  in  connection  with  their  recent  sale  of  $1,000,000 
worth  of  bonds,  is  of  considerable  significance  and  an  indi- 
cation of  some  important  developments  in  the  near  future. 


Train  dispatching  by  telephone  is  being  substi- 
tuted for  the  telegraph  on  the  main  lines  of  the  Illi- 
nois Central  Railroad. 


.366 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


[Vol.  XXII     No.  19 


Journal  of  Electricity  m 

POWER  AND  0A5  ^WR 

PUBUSHED  WEEKLY  BY  THE 

Technical  Publishing  Company 

E.  B.  Strong.  PreiiJem 

£.  M.  Scribner.  Vice  -President  anj  General  Man«fer 

A.   H.   HALLORAN,  Secretary  and   Managing  Editor 

DIRECTORS 

R.  J.  Davis       A.  M.  Hunt       E.  M.  Scribnbr       C  L.  Cory        E.  B.  Strong 

604  Mission  Street,  San  Francisco. 

TELEPHONE KEARNY  918 

TERMS    OF    SUBSCRIPTION 

United  States.  Cuba  and  Mexico per  year,  J2.G0 

Dominion    of   Canada    "  3.50 

Other  Foreign  Countries  within  the  Postal  Union....         "  4.00 

Single    Copies.    Current    Month each       .10 

91ngl«  Copies,  prior  to  Current  Month .25 


NOTICB  TO  ADVERTISERS 
Changes  of  advertising  copy  should  reach  this  office  ten  days  In 
advance  of  date  of  Issue.  New  advertisements  will  be  accepted  up 
to  noon  of  Monday  for  the  paper  dated  Saturday  of  the  same  week. 
Where  proof  Is  to  be  returned  for  approval,  Eastern  advertiser! 
should  mall  copy  at  least  thirty  days  in  advance  of  date  of  Issue. 

FOUNDED    Iter    AS   THE 

Pacific  Lumberman,  Contractor  and  Electrician 

CONTENTS 

Rapid  Switchboard  Reconstruction  357 

Describing   some   quick   work    in    restoring   telephone 

service  after  the  partial  destruction  of  the  main  board  of 

the  Pacific  Telephone  &  Telegraph  Company  at   Portland 

by  Are. 
Why  Telephone  Companies  Charge  More  for  Service  in  Large 

Than  Small  Exchanges   358 

The  Other  Side  360 

A  few  points  for  thinking  people  to  consider  In  con- 
nection with  the  numerous  attacks  which  have  been 
made  on  corporations. 

The  Dynamo  as  a  Loud  Speaking  Telephone  361 

Wireless  Stations  on   the   Pacific    361 

On  Lightning   Arresters    362 

Discussion  by  members  of  the  San  Francisco  sec- 
tion of  the  American  Institute  of  Electrical  Engineers 
of  paper  on  this  subject  by  A.  G.  Jones  which  was  pub- 
lished in   the   Journal   of   Electricity   of  May   1st. 

An  Unusual  Example  of  Welding By  <>.  S.  Win,,    364 

A  New  Manager  at   I  .<  is  Angeles   365 

General  Electric  Team   Wins  at   Baseball    565 

Government  Telephony    365 

A  Comptroller  for  the  Pacific  Light  &  Power  Co 365 

Train   Dispatching  by  Telephone    365 

Editorial    366 

The  Telephone  Receiver. 

Current  Comment 36J 

Telephone   Lines   in   Saskatchewan. 

Japanese  Government  Telephone   Exchanges. 

A    Telegraphic    Bh>ek    System. 

The  Corporation  Commission  of  Oklahoma. 

The  Cleveland  Industrial  Exposition. 

"Pupin." 

A  Tax  on   Poles. 

Telephones   in   National    Forests. 

Fuel    Oil. 

The   Teishinsho   Wireless   Telegraph. 

Personals    367 

Trade  Catali  igues   367 

The  Jobbers  Play  Golf  at  1  >e]  Monte   368 

Notable    Switchboard   Order    369 

Industrial    370 

Intercommunicating   Telephones. 

Edwards   Annunciators. 

Sprague  Multllets. 

Vulcan    Electrocurls. 

Westlnghouse   Generator   for  City  Electric  Company. 

Important  Developments  In  Bituminous  Gas  Producers. 

Dean    Toll   Switchboard. 

News  of  the  Stationary  Engineers   373 

Trade   Notes    .^ 373 

Patents     374 

News  Notes   375 


The  evolution  and  expansion  of  the  modern  tele- 
phone  system    is   undoubtedly   one   of  the   marvels  of 
recent    times.      A    generation    ago 
The  Telephone        ''u'1'    credence    would    have    been 
Receiver  given    to   a    prophecy    thai    within 

a  Few  years  any  mechanical  means 
of  voice  transmission  could  have  become  so  intimately 
associated  or  intertwined  with  business  and  social  re- 
lations that  its  suspension,  even  for  a  short  time,  might 
result  in  widespread  hardship  as  well  as  pecuniary 
loss,  yet,  not  the  least  exaggeration  attaches  to  such 
a  view,  as  evidenced  by  the  recent  Paris  strike  of  tel- 
ephone and  telegraph  employes. 

The  fact  is  the  public  is  becoming  more  and  more 
dependent  on  time  saving  appliances,  and  among 
these  the  telephone  is  pre-eminently  representative. 
Few  people,  not  hairing  the  electrical  fraternity,  ever 
think  of  the  telephone  other  than  from  an  economic 
or  commercial  standpoint.  Nevertheless,  mechani- 
cally, the  subject   is  one  of  fascination. 

The  soul  of  the  system  naturally  lies  in  the  re- 
ceiver, without  which  no  practical  results  would,  he 
possible.  This  instrument  is  simplicity  itself.  Com 
posed,  as  it  is,  of  onl)  three  essential  elements — a  per- 
manent magnet,  a  coil  of  fine  wire  and  a  thin  iron 
diaphragm,  the  little  device  has  resisted  displacement 
or  substitution  in  face  of  the  combined  scientific  and 
inventive  forces  of  the  world.  Its  sensitiveness  is 
almost  beyond  conception,  an  ordinary  receiver,  ac- 
cording to  Preece,  living  affected  by  a  current  as  in- 
finitesimal as  six  hundred  quadrillionths  (000,000,000,- 
000,600)  of  one  ampere.  To  put  it  graphically,  a  string 
of  hand  phones  reaching,  end  to  end,  six  thousand 
times  around  the  earth,  or  over  one  and  a  half  times 
the  distance  from  the  earth  to  the  sun  would  respond 
to  the  amount  of  current  required  by  an  incandescent 
lamp  of  32  candle-power.  The  astonishment  created 
by  these  figures  may  even  he  increased  when  it  is  con- 
sidered that  recent  wireless  telephone  receivers  are 
even  more  sensitive. 

When  talked  into,  directly,  the  receiver  absorbing 
energy  from  the  voice  becomes  in  effect  a  diminutive, 
though  actual  dynamo;  and  with  its  diaphragm  vi- 
brating in  front  of  the  permanent  magnet  surrounded 
by  coiled  wire,  induces  in  this  wire  its  tiny  electrical 
load,  of  which  the  line  wire  forms  a  part  of  the  cir- 
cuit. 

Originally,  the  telephone  receiver,  owing  to  its 
re\  ersible  qualities,  was  used  both  for  transmitting 
and  receiving,  but  the  demand  for  increased  loudness 
and  more  distant  transmission  long  ago  relegated  it 
to  duty  in  the  latter  role,  although  its  usefulness  is 
not  confined  to  voice  reproduction  alone.  Many  instru- 
ments for  delicate  electrical  measurements  have  re- 
course to  the  sensitiveness  of  the  receiver  and  a  large 
field  for  it  has  recently  been  opened  in  wireless  tel- 
egraphy. 

It  is  remarkable,  that  while  great  strides  have 
been  made  in  other  departments  of  telephony,  notably 
in  transmission,  line  construction  and  switchboard 
operation,  the  unpretentious  bit  of  apparatus  in  ques- 
tion has  suffered  no  fundamental  change  since  its  first 
appearance. 
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CURRENT  COMMENT 


A  tax  on  poles,  other  than  trolley,  is  being  con- 
sidered by  the  Board  of  Supervisors  of  San  Francisco. 

Telephone  lines  in  Saskatchewan  were  taken  over 
bv  the  government  on  May  i,  as  all  long-distance  lines, 
local  exchanges  and  equipment  have  been  purchased 
from  the  Bell  Telephone  Company. 

Japanese  government  telephone  exchanges  are  206 
in  number  of  which  122  were  installed  in  1908,  includ- 
ing Formosa,  Korea  and  Manchuria.  Any  place  is 
provided  with   a  telephone  upon  application. 

A  telegraphic  block  system  for  the  operation  of 
all  railway  trains  will  be  compulsory  if  a  bill  intro- 
duced in  Congress  by  Representative  Hardwick  be 
passed. 

The  Corporation  Commission  of  Oklahoma  has  or- 
dered the  Atchison,  Topeka  &  Santa  Fe  Railway  to 
have  a  telephone  at  its  railway  station  in  Skedee  on 
the  ground  that  the  telephone  is  a  necessary  conve- 
nience. 

The  Cleveland  Industrial  Exposition  will  be  held 
June  7  to  19,  1909,  under  the  auspices  of  the  Chamber 
of  Commerce  of  Cleveland,  Ohio.  Many  representa- 
tive electrical  manufacturing  firms  are  among  the  ex- 
hibitors. 

"Pupin"  is  the  suggested  unit  to  replace  "miles 
of  standard  cable"  which  causes  considerable  confus- 
ion for  those  dealing  with  telephone  transmission  phe- 
nomena. The  Post  Office  Electrical  Engineers'  Jour- 
nal of  London  is  responsible  for  the  suggestion. 

Telephones  in  National  Forests  are  one  of  the 
chief  factors  in  minimizing  fires.  $600,000  is  spent  an- 
nually in  building  roads,  trails  and  telephone  lines  to 
facilitate  communication.  In  many  districts  tele- 
phone lines  have  been  built  between  the  supervisors' 
office  and  ranger  headquarters  and  to  prominent 
peaks  which  are  used  as  lookout  stations  to  observe 
fires. 

Fuel  oil  has  increased  the  steaming  radius  of  a 
war  vessel  4000  miles  and  eliminates  the  chances  of 
detection  because  of  more  perfect  combustion.  Oil  is 
60  per  cent  cheaper  than  equivalent  coal  on  the  Pacific 
Coast  and  is  taken  on  board  much  more  easily.  Such 
is  the  result  of  a  six  months'  trial  on  the  monitor 
Cheyenne  which  has  recently  returned  to  the  Mare 
Island  Navy  Yard.  This  trial  forms  the  basis  of  a 
recommendation  to  the  Navy  Department  that  oil 
burners  be  installed  on  all  war  vessels. 

The  Teishinsho  wireless  telegraph  in  Japan, 
which  differs  from  the  Marconi  and  De  Forrest  sys- 
tems, is  used  on  nearly  all  Japanese  steamships  on  for- 
eign lines.  In  the  navy  all  ships,  from  battleships 
down  to  torpedo-boat  destroyers,  are  equipped  with 
wireless  telegraphy,  and  the  wireless  telephone  was 
successfuly  used  at  the  grand  naval  review  off  Kobe 
last  autumn.  The  wireless  telephone  is  being  studied 
in  the  communication  department  and  in  the  navy. 
Wireless  seashore  offices  are  at  Chasi,  Kadoshima, 
Ochiishi,  Osozski  and  Ushiozski. 


PERSONALS. 

J.  T.  Carper,  president  of  the  Denver  and  Colorado  Securi- 
ties Company,  and  J.  J.  Abbott  of  Denver  are  visiting  some  of 
the  California  power  plants. 

G.  E.  Pingree  of  the  New  York  office  of  the  Western 
Electric  Company,  reached  San  Francisco  on  May  3d  on  a 
return  trip  from  China  where  he  has  spent  about  six  months 
on  special  work  of  interest  to  his  company. 

T.  E.  Bibbins,  assistant  manager  on  the  Pacific  Coast 
of  the  General  Electric  Company  left  on  May  4th  for  the 
East  where  he  will  attend  the  annual  conference  of  man- 
agers of  his  company  at  Schenectady,  N.  Y. 

James  A.  Anderson,  who  has  been  connected  for  some 
time  with  the  Electric  Railway  and  Manufacturers'  Supply 
Company  of  San  Francisco,  left  for  Chicago  on  April  30th. 
where  he  has  accepted  a  position  with  the  American  Safety 
Paper  Company. 

F.  L.  Pierce,  treasurer  of  the  Cutler  Hammer  Manufac- 
ing  Company,  Milwaukee,  Wis.,  spent  several  days  of  last 
week  in  San  Francisco  after  a  brief  vacation  in  Southern  Cal- 
ifornia. He  will  continue  his  coast  trip  through  the  North- 
west, returning  East  from  Seattle  and  Spokane. 

W.  B.  Potter,  engineer  of  the  railway  department  of  the 
General  Electric  Company,  is  now  fully  recovered  from  his 
recent  illness  and  operation,  due  to  unusual  effort  and  fatigue 
incurred  during  his  long  trip  over  the  Pacific  Slope,  investigat- 
ing power  and  traction  conditions  there.  Mr.  Potter  has  been 
under  private  treatment  in  New  York  City,  but  is  now  con- 
valescent and  resuming  work,  much  to  the  pleasure  of  a  host 
of  friends. 


TRADE  CATALOGUES. 

The  Western  Electric  Company  illustrate  and  describe 
Telephone  Aims  for  office  service  in  a  neat  folder. 

Bulletin  No.  112,  issued  by  the  Crocker-Wheeler  Com- 
pany, Ampere,  N.  J.,  on  Exhaust  Fans  shows  the  variety  of 
service  *o  which  these  fans  have  been  adapted. 

The  monthly  Bulletin  from  the  Ohio  Brass  Company  of 
Mansfield,  Ohio,  contains  a  brief  description  of  the  Oregon 
Electric  Railway  System,  in  addition  to  the  usual  news  and 
anecdotes. 

Jandus  Fans  are  handsomely  portrayed  in  Bulletin  No. 
35  from  the  Standard  Electrical  Works,  San  Francisco,  Cal. 
These  fans  are  made  for  both  direct  and  alternating  current 
for  all  kinds  of  service. 

Salesman's  Information  comprises  an  interesting  series 
of  questions  and  answers  regarding  the  Couch  &  Seeley  Co. 
"Ideal"  Automatic  Button  Switch  Inter-c^mmunicating  Tele- 
phone, for  which  the  Standard  Electrical  Works  are  San 
Francisco    agents. 

Widely  differing  machines  are  driven  by  large  direct 
current  Crocker-Wheeler  motors  as  described  in  Bulletin 
113  issued  by  the  Crocker-Wheeler  Company,  Ampere  N.  J. 
These  motors  are  used  on  lathes,  hoists,  bloom  shears,  big 
rolls,  and  ammonia  compressors.  Important  features  of  con- 
struction are  clearly  explained  and  are  illustrated  with  pho- 
tographs that  will  give  details  of  construction,  and  others 
showing  the  motors  installed  for  service. 

Booklet  No.  3770,  issued  by  the  General  Electric  Com- 
pany, describes  a  Telephone  Line  Insulating  Transformer. 
The  purpose  of  this  apparatus  is  to  safeguard  the  users  of 
telephones  from  the  dangers  of  high  voltage  due  either  to  induc- 
tion or  accidental  contact  between  telephone  and  power  lines 
and  to  improve  the  telephone  service  by  removing  the  ordi- 
nary small  ground  gap  carbon  arrester  from  diiect  connec- 
tion with  the  line,  as  well  as  providing  ample  insulation  be- 
tween the  interior  wiring,  instrument,  batteries,  etc.,  and  the 
line. 
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THE  JOBBERS  PLAY  GOLF  AT  DEL  MONTE. 


HE  SECOND  Golf  Tournament  of  the 
Electrical  Jobbers'  Association  of  the 
Pacific  Coast  was  held  at  Del  Monte, 
California,  on  April  24th  and  25th  and 
the  much-coveted  Del  .Monte  cup  was 
won  by  T.  E.  Bibbins  of  the  General 
Electric  Company,  San  Francisco.  The 
form  ?r  winner.  W.  1 ..  Goodwin  of  San 
Francisco,  made  a  gallant  struggle  to 
retain  it,  but  was  nosed  out  by  a  palm 
iS  strokes — only  one  stroke  a  hole 
which  indicates  how  close  a  match  it 
w  as. 

The  weather  was  all  that  could  be  desired  and  the 
course  was  in  perfect  condition.  Play  started  at  10 
o'clock  t>n  the  morning  of  the  -'4th.  t6  members  taking 


T.  E.  BIBBINS 
Winner  of  the 
Del  Monte  Cup, 
P.  J.  Aaron  of 
Seattle  in  the 
background 


The  conclusion  of  the  principal  match  found  15 
of  the  participants  with  an  ambition  still  ungratified 
and  it  was  decided  to  give  them  another  opportunity. 
A  second  match  was  arranged  for  the  morning  of  the 
25th,  the  16  players  being  divided  into  two  divisions, 
the  first  and  second  eight,  and  each  eight  played  an 
eighteen  hole  match  for  a  box  of  golf  balls. 

The  prize  in  the  first  eight  was  won  by  F.  II. 
Woodward,  and  in  the  second  eight  by  G.  A.  Knoche. 
Mr.  Bibbins,  who  won  the  cup  on  the  previous  day, 
played  this  match  out.  but  generously  refrained  from 
winning,  his  courtesy  being  greatly  appreciated  by  the 
others. 

(  hi  the  night  of  the  24th  an  elaborate  dinner  was 
tendered  to  the  winner  at  the  Hotel  Del  Monte,  at 
which  30  members  and  guests  were  seated.  The  num- 
ber included  Robert  Kuhn  of  the  American  Electrical 
l-feating  Company,  Detroit :    II.    B.    Vanzvoll,  secretarj 


w.  s,  BERRY 

The  beginning  of  a  left  hand  drive 


W.  L.  GOODWIN 
The  "loser"  of  the  cup 


ANDREW  CARRIGAN 
Finishing  a  remarkable  iron  shot 


part,  the  handicaps  being  based  on   the  results  <>i   the 
match  of  January  17th.  [909.    Following  is  the  score : 

Actual 

Strokes.     Handicap  Net. 

Bibbins,    T.    E 122  62 

Goodwiu,  W.  L 112  32  80 

Knoche,   G.   A 150  67  83 

Woodward,   F.   H 146  59  S7 

Davis,   R.    J 97  6  91 

Holabird,    R.    D 103  9  92 

Scribner,   E.    M 114  22  92 

Hillis,    C.    C 162  59  103 

Brown.    W.    S 163  60  103 

Elliott.  A.  H 149  44  105 

Berry.   W.    S 131  20  111 

Carrigan,  Andrew 125  6  119 

Carter,   H.   V 182  60  122 

Burger,  T.  E 152  30  L22 

Kuhn,  Robert 159  129 

Gilson,  C.  L 190  53  137 


of  the  Sunbeam  Incandescent  Lamp  Company,  Chi- 
cago; Wm.  Coale  of  the  Sterling  Electric  Manufactur- 
ing Company,  Warren.  O.,  and  E.  M.  Latham,  pur- 
chasing agent  of  the  Pacific  Light  &  Power  Company. 
Los   Angeles. 

At  the  conclusion  of  the  dinner  the  trophy  was 
filled  and  started  on  its  rounds,  each  man,  as  he 
quaffed,  responding  to  the  toast  to  the  winner  and 
wishing  better  luck  at  the  next  meeting  to  the  losers. 

The  dinner  was  ably  managed  by  .Andrew  Carrigan 
as  toastmaster.  assisted  by  R.  D.  Holabird. 

Incidental  to  the  golf  tournament  several  busi- 
ness meetings  were  held,  conveniently  arranged  at 
such  times  that  they  would  not  conflict  with  the  game. 
They  Avere  of  a  purely  routine  nature  and  the  only 
business  of  importance  transacted  was  the  appoint- 
ment of  a  permanent  golf  committee,  consisting  of  An- 
drew Carrigan,  R.  D.  Holabird,  \Y.  L.  Goodwin  and 
E.  M.  Scribner. 
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It  is  interesting  to  compare  the  scire--  made  at  the  An   exciting  Q  hole   foursome    was   played  cm  the 

match  of  January    17th   with  those  of  April  24th,  and  afternoon  of  April  25th,  between  R.  J.  Davis,  Andrew 

the  following  figures  will  give  some  idea  of  the  uncer-  Carrigan.  R.  1).  tiolabird  and  E.  M.  Scribner  for  a  ball 

tainty  of  the  game :  a    corner.    Air.    Carrigan    winning    the    match    by    one 

Actual   Strokes.  Net.  stroke  over  Mr.  Scribner. 

Jan.  17.         Apr.  24  Jan   17.  Apr.   24 

Bibbins    T.   E. .                 ,160                122  133               62               When   A.    11.    Elliott   and  C.  C.   Hillis   were  about 

Goodwin.    W.    L 132               112  87               SO  '''  drive  off  the  seventh  tee.  Fobes  of  Seattle  bet  Fow- 

Knoche.  G.  A L67               L50  113               S3  den  of  San   Francisco  8  bits  that   Elliott  would  drive 

Woodward,  F.  H 1.59              146  L05              s7  into  the  woods  on  the  left  and  Hillis  would  drive  into 

Davis,  R.  J L06                97  no              91  the  woods  on  the  right.     Fobes  won. 

Holabird,   R.    D 109                  101  L05                 92 

Scribner,   E.   M 122                 114  112                92           G.   A.    Knoche  threw    his  club  on  the  Hist  drive,  the 

Hi"is-   C.   C i.".:i                162  105              hi:;  c1ud  landing  ten  yards  beyond  the  ball  and  he  claimed 

Brown,    W".    S 11;::  103  the  right  to  play  the  ball  from  the  point  where  the  club 

Elliott'  A-  H Ui              t49  ""            105  lay.     [t  was  necessary  to  call  in  the  Golf  Committee  to 

Berry,  W.  S 120                 L31  L05              111  ,  '   ■  ,        .             •    .         ,  -,                                  T-        1 

-.      .           .    ,                    ,,.               ,  ,.  ,               ,,„  decide    the    point,    which    was    against    Knoche. 

Carrigan,   Andrew    106                  125  L10               119                                 ' 

Carter'  H   v 1L'-              W.  S.  Brown  was  the  only  member  of  the  Seattle 

Burger,   T.   E L52  ...                122  ,    ,         ..             ,             ,          ,      ,         "                      .    ,          ,,            , 

„  .       „  ,                                                ,_„  ,„„  delegation    who   entered   the   tournament   but   through 

Kulin.    Roberl     lo9  ...               129  ....                            ,,                                      ,                     s 

Gilson,    C.    I L53                  L90  99                127  lack   "'    Sleep    w:lS   unable   '"   keeP    more   than   oue   eye 

The   bogle  on  the  coins.'  is  7:',.  ""  tne  ',a"  ;lt  a  time.     With  a  little  more  practice  and 

The   next    toiirnamenl    will  be  held  at   Seattle   in  a _  great  deal   more   sleep    Mr.    Brown  should   have  no 

y.  difficulty  in  landing  in   the  first   division. 


R.  D.  HOLABIRD 
The  cup  winner,  Mr.  Bibbin*.  ia  on  the  left 


G.  A.  KNOCHE 
Remarkable   position  at    the  finish  of 
"cluble«s"    drive 


E.  M.  SCRIBNER 
An  example  of  perfect  golf  form 


NOTES   OF  THE   GOLF  GAME. 
Andrew    Carrigan    was    unfortunate    in    his    drive 
from  the  second  tee.  the  ball  landing  in  the  high  grass, 
costing  him    [8  strokes. 

R.  I).  Holabird  was  the  symbol  of  purity,  being 
dressed  entirely  in  white,  and  played  with  a  white  ball. 
He  was  the  most  handsomely  gowned  man  on  the 
course. 

Mrs.  Andrew  Carrigan,  .Mrs.  \Y.  S.  Ilerrv  and 
Mrs.  Win.  (dale  of  Warren.  <  •..  were  interested  mem- 
bers of  the  "gallery"  and  offered  first  aid  to  the  injured 
on  several  occasions. 

G.  A.  Knoche  was  as  unfortunate  at  pool  as  he 
was  at  golf,  in  a  game  with  1\.  D.  Holabird  he  suc- 
ceeded in  pocketing  only  two  balls  and  was  compelled 
to  spot  half  of  them  as  a  result  of  an  unfortunate 
scratch. 


NOTABLE  SWITCHBOARD  ORDER. 

The  new  "Wade"  exchange  for  the  Cuyahoga  Telephone 
Company  at  Cleveland.  Ohio,  has  just  been  ordered  of  the 
Dean  Electric  Company.  This  is  the  largest,  single  contract 
placed  by  an  independent  operator  since  the  Detroil  Heine 
Telephone  Company  ordered  their  mammoth  equipment  of. 
the   same   manufacturer. 

The  exchange  consists  of  ten  common  battery  multiple 
sections  with  four  additional  sections  comprising  a  "B"  board. 
A  capacity  of  2240  lines  is  to  be  installed  for  immediate 
service  with  an  ultimate  capacity  and  present  equipment  of 
6,400  lines. 

The  order  includes  complete  power  and  terminal  facili- 
ties, as  well  as  the  necessary  apparatus  for  Dean  Harmonic 
selective  party  line  service.  The  new  exchange  will  relieve 
the  over-load  on  the  "Central"  and  "Crest"  exchanges  of  the 
Cuyahoga    Telephone    Company. 
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INTERCOMMUNICATING   TELEPHONES 

The  increasing  demand  Cor  intercommunicating  telephone 
service  throughout  the  country  has  induced  the  Western 
Electric  Company,  the  largest  manufacturers  of  telephones 
in  the  world,  supplying  all  the  equipment  used  by  the  entire 
Bell  system,  to  place  on  the  market,  two  types  of  metal  auto-, 
matic  intercommunicating   telephone  equipment.     These  sets 


cial  feature  of  this  set  is  the  dust  proof  side  used  in  con- 
nection with  tln>  switch  hook  to  prevent  dust  from  entering 
the  case  through  the  switch  hook  slot 

The  flush  wall  set,  Figures  3  and  4.  possesses  all  the 
features  of  the  non-flush  type,  and  in  addition,  the  trout  of  the 
set  is  removable  from  the  back,  this  permitting  the  back  of 
the  set  to  be  used  as  an  outlet   box.     This  set  may  be  placed 


are  made  in  two  types,  a  non-flush  set  for  mounting  on  a 
wall,  and  a  flush  set  for  mounting  in  a  wall.  All  apparatus 
is  compactly  mounted  in  a  fire-proof  iron  case,  having  a  hard, 
durable,  black  japanned  finish  with  nickel  trimmings.  Owing 
to  the  attractive  appearance  of  this  set.  it  is  in  keeping  with 
the   furnishings  of  any   room. 


lis.  :t. 

in  a  residence  or  building  while  the  building  is  under  con- 
structlon,  or  in  an  old  building  before  the  wiring  is  started, 
and  the  front  of  the  sel  containing  ;tll  the  working  parts, 
fastened  in  place  when  convenient.  The  advantages  of  this 
feature  will  appeal  to  contractoi  and  those  installing  sets 
in  old  or  new   buildings. 


Fig. 


The  non-flush  wall  set  has  all  the  telephone  apparatus 
mounted  on  a  door,  which  is  hinged  at  the  bottom  so  it  can 
be  swung  down  as  in  Figure  2.  To  make  the  apparatus  ac- 
cessible for  maintenance  and  inspection,  all  current  carry- 
ing parts,  including  the  transmitter,  are  insulated  from  the 
case,  and  a  concealed   binding   post    receiver  is  used.      A   spe- 


The  superintendent's  call  equipment  can  be  furnished  for 
any  of  the  stations,  to  enable  a  general  call  being  given 
throughout  the  system  for  the  superintendent,  who  may  be 
in  one   or  another  of  the   departments. 

Either  full  metallic  or  common  return  wiring  may  be 
used    to    connect    the    stations    together.      The    former    ren- 
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ders  the  system  less  subject  to  inductive  disturbances  and 
cross  talk,  and  this  is  to  be  recommended  especially  if  the 
system  is  to  he  connected  to  an  exchange  or  outside  service. 
If  the  maximum  distance  between  any  two  stations  is  500 
feet  or  less,  the  ringing  battery  should  have  a  potential  of 
about  4  volts,  and  the  talking  battery  about  4  volts.  With 
1200  feet  as  a  maximum  distance,  potential  of  the  ringing 
battery  should  be  5  volts,  and  of  the  talking  battery  4  volts. 
With  2,000  feet  as  the  maximum  distance  the  ringing  battery- 
should  have  a  potential  of  7  volts,  and  the  talking  battery 
of  6  volts. 

These  sets  have  a  capacity  of  1-  stations,  each  set  being 
provided  with  12  buttons,  one  button  for  each  station,  and 
the  name  plate  is  provided  with  space  opposite  each  button 
for  designating  the  name  or  location  of  the  station  associated 
with  the  button.  The  same  button  is  used  both  for  signalling 
the  station  desired,  and  for  establishing    elephone  connection. 


EDWARDS'  ANNUNCIATORS. 
A  new  style  of  annunciator  has  been  placed  on  the 
market  by  Edwards  &  Co.  of  New  York  City  through  the 
Western  Electric  Company  as  distributing  agents.  The  annun- 
ciator is  of  the  lock  gravity  drop  type  and  is  especially  de- 
signed for  ease  of  installation  at   minimum   cost.     The   back 


Edwards'  Annunciator,  Showing  Mechanism. 

board  containing  all  the  drops,  connectors  and  bell  is  first  fas 
tened  to  the  wall  and  the  connections  and  tests  made.     The 
covering  case  is  then  easily  and  quickly  fitted   by  means  of 
brass  hooks,  requiring  no  screws  or  tools.     In  the  same   wa 
it  can  be  taken  off  at  once  without   tools  should  it   be   n 
sary  to  inspect  or  change  the  tags. 

The  connectors  are  at  the  bottom  of  the  back-board 
where  most  accessible  and  requite  no  solder.  The  case  is 
of  selected  oak,  neatly  designed  and   finished.     It  completely 


Edwards'  Annunciator,  Complete. 

covers  the  Eco  bell  which  is  mounted  on  top  of  the  back- 
board, thus  eliminating  clogging  by  dust.  The  restorer  is  con- 
veniently placed  at  the  bottom  and  the  gravity  drops  give 
large,  clear  indications  that  can  be  cheaply  replaced.  The 
whole  device  is  claimed  the  best  and  at  the  same  time  one 
of   the   lowest    priced   on    the    market. 


MULTILETS. 
An  improved  stamped  steel  knockout  box  has  been  placed 
on  the  market  by  the  well  known  conduit  manufacturer,  the 
Sprague  Electric  Company.  This  box  is  called  Multilet  be- 
cause that  name  practically  tells  the  whole  story — one  box 
with  many  uses.     It  is  made  in  two  sizes  with  a  set  of  covers 


l. 


Fig.  2. 


for  each  size.  This  combination  apparently  meets  all  re- 
quiremeiiTs  and  greatly  simplifies  the  stock  problem  for  the 
jobber  and  contractor,  and  also  for  the  wireman  whose  work 
need  not  be  delayed  while  he  is  hunting  for  some  particular 
fitting.  With  the  Multilets,  no  special  linings  are  required 
for   special    work,    and.    hence,    there    Deed    be    no   expensive 


Fig.  3. 

delays.     The    Multilets   also   ensure    a    uniform   and    safe    in- 
stallation. 

The  Multilet  box,  shown  in  Figure  1.  has  six  oulets,  one 
in  each  end,  one  in  the  bottom,  two  in  one  side  and  one  in 
the  other.  The  box  and  covers,  except  those  that  are  por- 
celain,   may    be    obtained    in    either   galvanized    or    enameled 


Fig.  4. 

finish.  The  box  occupies  little  space  yet  affords  plenty  of 
room  inside  for  the  wires.  It  accommodates  standard  fittings, 
such  as  rosettes,  receptacles,  snap  switches,  etc. 

Several  types  of  covers  are  shown  in  Figures  2.  3  and  4, 
and  a  full  line  of  them  will  be  found  in  Catalogue  No.  424 
a  copy  of  which  may  be  obtained  by  addressing  the  company 
at  San  Francisco  or  Seattle. 
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WESTINGHOUSE      GENERATOR      FOR      CITY      ELECTRIC 

COMPANY. 

The  accompanying  illustration  shows  the  rotating  field  of 

the  15.000  k    w.  turbo-generating  set  that  is  being  install. '.I  by 

the  Westinghouse  Electric  &   Manufacturing  Company  in  the 


Rotalini:  Field  of  15,000  h.  p.  Turbine  Generator  Set  for  City 
Electric  Company. 

Noi   h  Beach  planl  of  the  City  Electric  Company  of  San  Fran- 
cisco.     The  photograph   was  taken  in  the  shops  before  ship- 
ment.    The  length  of  the  rotating  field  a:    its  -baft   is 
10  inches  and  the  weight  60,000  pound 


VULCAN    ELECTROCURL. 

The   Vulcan    Electric   Heating  Company  of  Chicago,   who 
have  for  some  firm  inufactured  electric  curling  irons. 

marketed   by    the    Del    Sales  Company   of  Chicago, 
the   discontinuana     of   their    selling   arrangement    with    that 
companj    and    theii    policy    to   handle   their    product    with    the 
trade  direct   in  future 

This   device     will    be   marketed   by   them   under   the    name 
of  the  Vulcan   Electrocurl  Ni  lie  list  price  established 

being  $:'.  each. 


Vulcan  Electrocurl 

The  manufacturers'  claims  for  the  Electrocurl  are  that  it. 
is  elegantly  finished,  strongly  made,  has  a  dependable  heat- 
ing element,  convenient  cord  connector  and  an  improved  dur- 
able cord  fastening.  It  is  thoroughly  reliable  and  practical 
and  makes  a  handsome  present.  At  10  cents  per  k.  w.  it  costs 
but  1-8  cent  per  hour  to  operate.  It  maintains  a  constant 
heat  generated  from  within  and  in  its  cleanliness,  conven- 
ience and  safety  is  superior  to  any  other  means  for  the  pur- 
pose. It  is  a  luxury  which  will  undoubtedly  become  a  neces- 
sity in  the  near  future. 


IMPORTANT       DEVELOPMENTS       IN       BITUMINOUS       GAS 
PRODUCERS. 

For  a  number  of  years  the  Westinghouse  Machine  Com- 
pany has  been  engaged  in  the  development  of  a  satisfactory 
form  of  producer  suitable  for  gasifying  the  usual  grades  of 
bituminous  fuels  The  unusual  difficulties  encountered  in  the 
utilization  of  this  kind  of  fuel  have  resulted  in  the  trying  out 
of  many  di. 'feint  types,  both  of  the  producer  itself  and  of  the 
necessary   auxiliaries   for   producing  clean   gas.     For   the   past 


year  and  a  half,  however,  the  company  has  been  engaged  in 
carrying  out.  upon  a  commercial  scale,  a  producer  plant  which 
Is  now  upon  the  market.  These  tests  have  not  been  conducted 
with  a  toy  apparatus,  but  with  a  full-sized  equipment  of  175 
horsepower,  including  a  standard  gas  engine  of  about  the  same 
power,  by  means  of  which  the  actual  power  value  of  the  gas 
pioduced  and  the  overall  efficiency  obtainable,  were  deter- 
mined without  possibility  of  error. 

The  above-mentioned  tests  were  brought  to  a  conclusion 
on  April  3d,  by  drawing  the  tire  in  the  producer  after  it  had 
In  en  in  continuous  operation  on  various  loads  and  on  various 
fuels  lei  ,i  ,.  ,n  past,  these  twelve  months  having  been  devoted 
to  tests  of  one  to  four  weeks'  duration,  both  ten  and  twenty- 
four  hours  pet  daj  on  standard  fuels  available  for  power 
purposes.  These  fuels  included  Pittsburg  slack  and  run-of- 
mine,  lignites  from  northern  Colorado,  Texas  and  South  Amer- 
ica, also  peal  and  other  fuels  from  various  parts  of  the 
country.  .Most  of  the  lests  the  load  on  the  equipment  was 
maintained  al  full  rating,  although  one  special  test  of  one 
month  and  a  half  duration  was  made  to  determine  accurately 
nil  be  i'  od  ici  i   standing  idle. 

The    drawing    of    Ibis    lire    alter    one    year's    operation    was 

made  the  occasion  of  a  demonstration  of  the  producer  plant 

ovemment   officials   and   engineers   from   various    parts 

of  tin-  country  especially  interested  in  bituminous  gas  practice. 

The  fire  was  drawn  without  trouble  or  interruption  as 
large  clinker  formations  were  entirely  absent,  although  the 
producer  bad.  just  previous  to  this  occasion,  been  running  on 
a  full-load  tt  for  one  month,  using  Pittsburg  coal.  The  lining 
of  the  producer  was  found  to  be  practical!]  intact  and  in  quite 
enough  conditioi continued  operation  for  an  un- 
limited  period. 

A  detailed  examination  of  the  piping  leading  from  the 
producer  house  to  the  engine  on   test,  showed  thai   during  this 

period  of  operation,  there  bad   been   no  deposits  of  tar 
or  lampblack       \s  a  matter  of  fact,  ibis  piping  had  nol     m 

examined    for  about    two   years   and    a    ball'  of    producer    ' 

i  ion. 

The  most  importanl  feature  of  the  demonstration  was  the 
entire  absence  of  tar  formed  in  the  producer  gas  A  similar 
examination  of  the  mixing  and  inlet  valves  of  Me-  engine 
which  has  been  used  for  the  past  year  on  this  test,  showed 
practically  no  deposits  of  tar  or  lampblack,  such  as  would 
interfere  with  the  operation  of  the  engine.  The  Westinghouse 
plant  uses  no  tar  extractors,  as  no  tar  is  made,  simply  a  static- 
washer   of   small    size    in    the   place   of   the    usual    bulky    coke 

bber,  A  rotarj  exhauster  draws  the  gas  from  the  fuel  bed 
and  delivers  it  to  the  engine  tit   a  definite  pressure. 

Xo  gas  holder   is   used    in   this   process,   as   the    prodm 
regulation    is   entirely    automatic.      The   gas    produced    has   a 
moderate  heat  value  suitable  for  high  compressions  in  the  gas 
engine,   and    is   uniform   and   clean,   average   samples  showing 
not  more  than  .02  to  .03  grains  per  cubic  foot  impurities. 

The  ash  is  fairly  clean,  and  analysis  of  samples  from  time 
to  time  shows  that  not  more  than  1'  ,  to  Z< ,-  of  the  combustible 
in  the  coal  escapes  in  the  ash. 

The  various  fuels  which  have  been  used  in  this  producer 
on  test,  have  been  gasified  successfully,  and  have  run  as  high 
as  ::i',  moisture.  :!•".',  volatile  and  15';;  ash  and  1%$  sulphur. 
The  results  of  the  tests  show  that  with  coal,  such  as  Pittsburg 
slack  or  run-of-mine.  an  overall  economy  of  1.1  pounds  per 
brake  horsepower  hour  can  be  secured,  equivalent  to  a  little 
over  9/10  pounds  per  indicated  horsepower  hour.  .Moreover, 
the  producer  efficiency  does  not  vary  more  than  10' Y  from  full 
load  on  the  plant  to  no  load. 

The  results  of  this  past  year's  tests  have  fully  convinced 
the  builders  that  the  apparatus  experimented  with  possesses 
unusual  commercial  value,  and  preparations  are  being  made 
for  extensive  manufacture.  A  plant  of  this  type  has  been  in 
operation  for  over  six  months  on  Colorado  lignite  coal  with 
equal  success,  as  evidenced  by  an  order  recently  placed  with 
the  Westinghouse   Machine  Company   for  duplicate  shipment. 
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DEAN   TOLL  SWITCHBOARD. 


The  Lincoln  Telephone  Company  of  Lincoln,  Nebraska, 
has  just  ordered  a  six  section  toll  switchboard  from  the  Dean 
Electric  Company.  The  contract  includes  complete  terminal, 
power  and  telegraphing  facilities.  The  development  of  tele- 
graph service  in  connection  with  long  distance  telephone 
work,  has  been  given  special  attention  by  Dean  engineers. 
The  contract  includes  a  two  position  Chief  Operator's  desk, 
a  two  position  Wire  Chief's  test  board,  main  and  interme- 
diate distributing  frames,  battery  racks,  repeating  tables, 
and  power  plan!  complete.  The  exchange  is  equipped  for 
sixty  lines,  with  an  ultimate  capacity  of  well  over  that  num- 
ber. Service  is  provided  by  lamp  signal  bridged  multiple 
equipment.  By  this  method  all  series  contacts  in  the  talking 
circuit  are  eliminated.  Service  is  handled  through  a  complete 
and  solid  metallic  circuit  free  from  any  complications  what- 
soever. 


plexion.  Was  smooth  shaven  when  last  seen.  Any  informa- 
tion concerning  Mr.  Brandon  will  be  gratefully  received  and 
forwarded  to  his  wife  by  David  Thomas,  Secretary  California 
No.  3,  N.  A.  S.  E..  914  O'Farrell  Street,  San  Francisco,  Cal. 


NEWS    OF    THE    STATIONARY    ENGINEERS. 

Cal.  No.  3,  National  Ass'n  of  Stationary 
Engineers,  held  a  regular  session  on  Wed- 
nesday evening.  April  28,  and  an  unusually 

interesting  meeting  took  place,  many  que 
tions  of  interest  to  the  practical  engineer 
being  discussed.  Mr.  H.  D.  Saville,  presi 
dent  of  the  State  Association,  reported  hav- 
ing visited,  in  company  with  Mr.  ('has.  L.  Turner,  San  Jose 
Association  No.  6,  on  Wednesday,  April  21,  and  expressed  him- 
self as  being  much  gratified  at  the  progress  in  association 
affairs  in  San  .lose.  The  members  there  announced  that  the  San 
lose  contingent  of  members  and  families,  together  with  a 
number  of  the  San  .lose  men  of  affairs  purposed  chartering 
s  special  train  to  convej  them  in  a  body  to  the  State  Con- 
vention which  takes  place  in  San  Francisco  in  June.  The 
State  President  also  stated  thai  before  the  convention  took 
place  he  hoped  to  announce  the  formation  of  new  associations 
in    Sacramento    and    Santa    Cruz. 

Los  Angeles  No.  .'  held  an  election  on  April  ::mh  for  dele- 
gates to  the  convention  to  be  held  in  San  Francisco.  June 
14-19,  and  eighteen  were  elected,  with  the  same  number  of 
alternates,  who.  as  their  wives  will  accompany  them,  will 
make  a  pretty  respectable  showing  from  the  South. 

Los    Angeles    members    are    looking   forward    with    much 
interest   to  a  promised  lecture   by   Bro.  T.   S.  Thomson,  Chief 
Engineer  of  the  Los  Angeles  Gas  &   Electric  Company's  ele 
trie  station,  on  Hie  subject  of  "Steam  Turbine  Practice,"  which 

will  be  much  appreciated  by  the  members.     It  has  been  pr - 

ised   for  May  21st. 

National  President  Fischer  and  State  Secretary  Curl  have 
1,  invited  to  go  to  Santa  Barbara  and  pay  No.  5  a  visit 
and  meet  the  leading  business  men  of  that  city,  around  the 
festal  board,  and  May  8th  has  been  decided  on  for  the  trip 
A  very  enjoyable  time  is  expected,  as  the  members  of  No.  5 
are  "on  the  job"  when  it  conies  to  entertaining,  to  which  all 
those  who  attended  the  State  Convention  there  in  1905  can 
testify. 


ENGINEER    MISSING. 

Chas.  L.  Brandon,  a  member  of  Cal.  Ass'n.  No.  3,  N.  A. 
S.  E.,  has  been  missing  since  last  September  and  his  friends 
and  relatives  are  greaily  concerned  regarding  his  mysteri- 
ous absence.  Mr.  Brandon  was  last  heard  of  in  Spokane, 
where  he  was  on  the  lookout  for  a  position,  having  just  left 
the  position  of  master  mechanic  at  the  British  Columbia 
Copper  Company,  Greenwood,  B.  C.  Mr.  Brandon  was  about 
30  years  of  age,  5  feet  10V.  inches  in  height,  and  weighed 
when   well,  about  100  pounds;   had  dark  hair,  eyes  and  com- 


TRADE    NOTES. 

The  Parker-Clark  Electric  Company,  with  which  Com- 
pany Mr.  Walter  G.  Clark,  formerly  with  the  Kilbourne-Clark 
Company,  Seattle,  is  associated,  announce  their  removal  on 
\ia\  Isl  10  their  new  offices  in  the  Singer  Building  Tower, 
14!i   Broadway,  New  York. 

The    Pelton    Water    Wheel    Company    supplied    the    four 

;, horsepower    Francis    turbines    used    in    1  he    Schaghticoke 

hydro-electric  station  which  generates  electrical  energy  for 
the  General  Electric  Scnnectady  works.  The  Pelton  Company 
also  supplied   the  speed  governors. 

The  Wiliapa  Harbor  Telephone  Company  of  South  Bend. 
Washington,  has  contracted  with  the  Kellogg  Switchboard  i- 
Supply  Company  for  complete  common  battery  office  equip 
men:  and  telephones  lor  South  Bend,  and  for  complete  tele- 
phone equipment  for  Raymond.  Washington,  to  operate  in 
connection  with  its  present   switchboard. 

The  new  White  House  of  San  Francisco  was  opened  for 
business  Saturday  evening,  March  13th.  It  is  lighted  by 
multiple  glower  Westinghouse  Nernst  lamps  in  ornamental 
fixtures.  The  total  installation  consists  of  1,000  glower  units. 
This  is  one  of  the  finest  stores  in  the  rebuilt  down-town  dis- 
trict.  The  opening  was  attended  by  no  less  than  75,000 
people. 

Dossert  5  Co.,  of  New  York,  report  the  receipt  of  Hi,,  fol- 
lowing large  orders  during  the  current  week:  2,500  flat  shank 
solderless  lugs  and  1,500  3-way  connectors  from  the  Edison 
fleet  tie  Illuminating  Company  of  Brooklyn;  300  3-way  con- 
nectors  lot  shipment  to  South  Africa;  100  cable  taps  and  3- 
way  from  the  Mengel  Box  Company  of  Louisville.  Ky..  a 
large  Dumber  of  insulated  2-way  joints  from  the  Wagner  Elec- 
tric Manufacturing  Company,  of  St.  Louis,  Mo.,  and  a  number 
of  special  terminal  for  use  in  'he  equipment  of  electric  fur- 
naces m  the  Niagara  Fall-'  planl  of  the  American  Cyanide 
( lompanj 

The  Westinghouse  Electric  &  Manufacturing  Company, 
Pittsburg,  Pa„  announces  that  it  has  received  a  contract 
from  the  Falkenau  Electrical  Con  truction  Company  of  Chi- 
cago,  engineers  for  the  Salt  Lake  &  Ogden  Railway  Com- 
pany, covering  direct  suspension  line  material  for  the  thirty- 
seven  niil.s  of  electrification  of  the  present  steam  road  be- 
tween Salt  Lake  City  and  Ogden. 

In  the  same  connection,  a  contract  has  been  closed  cov- 
ering the  line  material  for  the  Gallatin  Valley  Electrical  Rail- 
way Company,  of  Bozeman,  Mont.,  for  eighteen  miles  of  new 
line;  and  an  order  has  also  been  entered  from  the  Long 
Island  Railroad,  covering  twelve  miles  of  low-voltage  catenary 
e.  instruction. 

The  Kellogg  Switchboard  and  Supply  Company  of  Chi- 
1  ago  have  just  closed  a  contract,  through  their  San  Francisco 
branch,  with  the  Prescott  Electric  Company  of  Prescott,  Ariz., 
for  equipping  their  exchange  with  a  new  two-section  multiple 
harmonic  switchboard.  This  board  will  have  520  lines 
equipped  and  will  be  complete  with  power  plant  and  dis- 
tributing frame.  The  Kellogg  4-party  harmonic  telephone 
will  be  used. 

The  Kellogg  Switchboard  and  Supply  Company  have  also 
closed  a  contract  with  the  Montana  Star  Telephone  Com- 
pany, Culbertson,  Montana,  for  a  200-line  express  type  switch- 
board  with  tun  lines  equipped,  which  apparatus  is  now  being 
installed 
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918,848.  Signal  System.  John  L.  Hall.  Schenectady,  N. 
V.  assignor  to  General  Electric  Company.  In  a  signal  sys- 
tem, the  combination  of  a  transmitter,  a  receive!  arranged  to 
respond  thereto,  a  time  mechanism  In  the  transmitter,  a 
movable  contact   operated    thereby,   a   spring   to   retract   the 


L_M 


movable  contacl    when   released,  a   contact   adapted  to   I"-  en- 

i     id     by    tit*'    movabli      contact,    means     for    adjusting     the 

ame,   and   moans   controlled    by   said   contacts   for  releasing 

said   movable   coniaot   and    for  causing   the   receiver   to   give 

its  indications. 

918,955.  Telephone  System.  Charles  V.  Bradburn,  Del 
mer,  Ontario,  Canada.  In  a  telephone  system,  a  selecting 
naratus  consisting  of  a  primary  dial  having  a  series  of  con 
tact  plates  arranged  in  an  annular  formation  one  of  which  is 
employed  as  the  initial  contact  plate,  a  primary  pointer  re 
volvable  on   the   primary   dial   and   arranged   to   successively 


engage  the  plates,  a   detent  stop  to  hold  the  primary 

pointer  at  its  initial  position  and  normally  set  in  the  path  of 
the  primary  pointer,  an  arresting  stop  for  each  of  the  other 
contact  plates  normally  clear  of  the  path  of  the  primary 
pointer  and  adapted  to  be  set  in  the  path  of  the  latter,  and  an 
:ing  spring  to  return  the  detent  stop  to  hold  it  in  its 
operative  position. 

918,618.  Wireless  Telegraph  Receiver.  Wesley  M.  Way. 
Austin.  Tex.,  assign. .r  to  George  W  Trommlitz.  Galveston. 
Tex.     An  electric  wave  detector  comprising  a  cup  or  holder 


tor  a  suitable  crystalline  mass,  said  cup  being  rotatable,  a  car- 
riage  movable  about    an  axis   parallel   to   the  axis  of  rotation 
of  the  cup  or  holder,  an  arm  pivotally  connected  to  the  carri- 
ind   movable  about  an  axis  at   right  angles  to  the  axis  of 


J*7Ay£* 


rotation  of  the  carriage  an  adjustable  contact  screw  carried  by 
the  arm  In  position  to  engage  a  crystalline  mass  carried  by  the 

holder,  and  opposing  springs  connected   to  the  carriage  and  to 

the  arm  on  opposite  sides  of  the  pivot  of  the  latter. 

918,852.  Telephony.  Ruben  ('.  M.  Hastings  and  Thurs- 
ton Matheny,  Athens,  Ohio  in  telephony,  a  party  line  system 
including  an  till  metal  circuit  to  which  the  local  talking  cir- 
cuits are  bridged,  selecting  means  arranged  at  the  local  sta- 
tions   and    connected    in    series    in    the    limbs   of   the    circuit, 


I     i  "^T-h — : 1 ^r\     I  I ^r-i     I . 


means  for  grounding  the  opposite  ends  of  the  limbs  of  the  cir- 
cuit, a  receiver  hook  switch  at  each  station  and  means  for 
locking  the  receiver  hook  switches  at  till  stations  except  those 
il   i  onnected  subscribers. 


918,566.  Telephone  System.  Ray  H.  Manson,  Elyria. 
Ohio,  assignor  to  The  Dean  Electric  Company.  Elyria,  Ohio. 
In  a  signaling  system,  a  source  of  signaling  current,  a  device 
responsive  to  such  signaling  current,  conductors  for  elec- 
trically connecting  such  device  to  such  source  of  signaling 
current,    a    second    electrical    path    between    such    conductors. 


and  means  located  on  either  side  of  the  connection  of  such 
device  to  such  conductors  adapted  to  offer  resistance  to  such 
signaling  current  varying  inversely  as  the  frequency  of  such 
current. 
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FINANCIAL. 

COALINGA,  CAL. — The  Lorene  Oil  Company  lias  levied 
an  assessment  of  3  cents  per  share  on  the  capital  stock  of 
the  company. 

WASCO,  CAL.— The  Fourth  Extension  Water  Company 
has  levied  an  assessment  of  $1  per  share  on  the  capital  stock 
of  the   company. 

VISALIA,  CAL. — The  Lindsey  Heights  Water  Company 
has  levied  an  assessment  of  $3.50  per  share  on  the  capital 
stock  of  the  company. 

SAN  LUIS  OBISPO,  Cal  —  The  Huasna  Petroleum  Com- 
pany has  levied  an  assessment  of  Vz  per  cent  per  share  on  the 
capital  stock  of  the   company. 

PALO  ALTO,  CAL.— An  election  will  be  held  in  this  city 
on  May  22d  to  decide  on  the  issuance  of  bonds  to  the  amount 
of  $53,000  for  public  improvements.  A  municipal  street  light- 
ing system  costing  $3,000  is  contemplated  in  the  improve- 
ments. 

SAN   DIEGO.   CAL.— The   San   Diego  Gas   &    Electric  Co. 

has  increased  its  capital  stock  from   $1,500,000  to  $3,500, I. 

The  bonded  indebtedness  of  the  company  is  increased  to 
$0,000,000.  Extensive  improvements  are  soon  to  be  made  to 
the  company's  plant. 

BAKERSFIELD,  CAL.— The  directors  of  the  Associated 
Oil  Company  held  a  special  meeting  this  week  and  voted  a 
$25,000,000  bond  issue.  A  pipe  line  from  Coalinga  to  San 
Francisco  Bay,  another  from  McKittrick,  in  the  middle  of 
the  west  side  oil  fields  of  Kern  County,  to  Gaviota,  where  the 
Associated  refinery  is  situated,  and  a  new  tankship,  are  the 
improvements  in  contemplation  at  the  present  time.  The 
pipe  for  the  Coalinga  line,  which  is  8-inch  rifled,  has  been 
ordered  and  the  new  work  will  be  started  immediately.  This 
construction  work  will  represent  an  outlay  of  $i"..mimi.000.  The 
remaining  $19,000,000  of  the  issue  will  be  kept  in  the  treas- 
ury   for    future    use. 


INCORPORATIONS. 

LOS  ANGELES,  CAL.— The  Texas  Oil  Company  lias  I n 

incorporated  here  with  a  capital  stock  of  $450,000   by    W.   E. 
Noble.  A.   H.   Smith  and  L.  C.  Russell. 

FRESNO,  CAL.— The  Coalinga-London  Oil  Company  has 
been    incorporated    here    with    a   capital    stock   of   $20  « ' « ► » ►    by 

W.  E.  Reilly.  S.  R.  Adams  and  A.  B.  Shaw. 

SAN  FRANCISCO,  CAL.— The  Enos  Oil  Company  lias 
been  incorporated  here  with  a  capital  stock  of  $500,000  by  W, 
A.  Irwin,  John  Baker  Jr.  and  J.  C.  McKinstry. 

SAN  FRANCISCO,  CAL.— The  Cholame  Oil  Company  lias 
been  incorporated  with  a  capital  stock  of  $2,000,000  by  H.  B. 
Hayden,  J.  W.  Cook.  C.  E.  Gilman  and  E.  L.  Prune. 

HANFORD,  CAL.— The  Valley  Water  Company  has  been 
incorporated  here  by  A.  Guthrie,  J.  A.  Robertson,  Edward 
Kauntze,  F.  P.  Hooper,  W.  M.  Graham  and  W.  H.  Hart. 

SAN  LUIS  OBISPO,  CAL.— The  Indian  Valley  Oil  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of  $50,- 
000  by  E.  Bergemann,  J.  F.  Densmort  and  J.  A.  Johnson. 

BAKERSFIELD,  CAL.— The  W.  T.  &  M.  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $500,000  by 
H.  W.  Thomas.  W.  B.  Beaiziey,  H.  E.  Wright,  W.  M.  Morris  and 
T.  M.  Young. 

SAN  FRANCISCO,  CAL— The  Cuyama  Consolidated  Oil 
Company  has  been  incorporated  here  with  a  capital  stock 
of  $500,000  by  E.  A.  Mero,  E.  C.  Doherty  and  R.  F.  Marcum. 


VENTURA,  CAL.— The  Hill  Top  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $100,000  by  H.  11. 
Yiniiiken,  M.  H.  Butcher,  Ira  Martin,  C.  J.  Mallard  and  others 

REDLANDS,  CAL.— The  Gladysta  Mutual  Water  Company 
lias  been  incorporated  here  with  a  capital  stock  of  $10,000 
bj  G.  R.  Stone,  E.  P.  Whitney,  W.  C.  Warner,  II.  A.  Hargraves 
and  others. . 

LOS  ANGELES,  CAL.— The  Pacific  Crude  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  of  $1,000,000 
by  M.  P.  White,  G.  E.  Averill,  F.  D.  McClure,  J.  R.  Riggins 
and   W.   H.   Shaw 

HANFORD.  CAL.— The  Tulare  Lake  Irrigation  Power 
Company  has  been  incorporated  here  with  a  capital  stock 
of  $l'.o(ii>.(mii>  by  A.  C.  Palladine,  is.  R.  Palladine,  J.  W.  Bar- 
bour, T.  L.  Hannah  and  C.  W.   Barrett. 

SACRAMENTO,  CAL.— The  Sacramento  &  Sierra  Rail- 
road Company  has  been  incorporated  here  with  a  capital  stock 
of  $1,011(1,000  by  Charles  A.  Smith,  Frederick  A.  Warner,  Fred- 
erick H.  Pierce,  Harry  Thorpe,  Arthur  E.  Miller  and  Thomas 
Stevenson.  The  new  road,  which  will  lie  operated  either  by 
electricity  or  gasoline,  will  connect  this  city  with  Lake  Tahoe. 
Work  on  the  road  between  this  city  and  the  Orangevale  Bluffs 
will   begin   before  the  end  of  May. 


TRANSMISSION. 

EUREKA,  CAL. — Jesse  Knight  will  construct  an  electric 
power  plant  in  Santacpiin  Canyon,  for  operation  of  his  smelter. 

HOLLISTER,  CAL.— Bids  will  be  received  by  the  Board 
of  Supervisors  up  till  May  17th  for  a  power  line  franchise  in 
this   city. 

HOLLISTER,  CAL.— The  San  Benito  Light  &  Power  Com- 
pany lias  begun  work  on  the  construction  of  its  new  power 
line   from    Logan   to   Hollister. 

LOS  ANGELES,  CAL— Bids  are  being  received  by  the 
Board  of  Supervisors  for  furnishing  this  city  with  four  20 
horsepower  and  four   10  horsepower  direct  current   motors. 

RED  BLUFF,  CAL.— Frank  K.  Wilson,  representing  the 
Sierra  Power  Company,  has  been  granted  a  franchise  to  con- 
struct power  lines  along  public  highways  in  Tehama  county. 

OAKLAND,  CAL.— The  Great  Western  Power  Company 
has  let  a  $45,000  contract  to  the  Thompson-Starrett  Con- 
struction Company  for  the  construction  of  ,*  steel  sub-station 
in  this  city. 

SANTA  ROSA,  CAL.— The  Snow  Water  &  Power  Com- 
pany has  awarded  a  contract  to  G.  W.  Nelson  to  construct 
17. 5S  miles  of  electric  line  from  Fulton  to  Guerneville  at. 
$300  per  mile. 

NEVADA  CITY.  CAL.— Dr.  A.  J.  Tickell  has  filed  claim 
for  50,000  inches  of  water  in  the  Middle  Yuba  river  for  the 
purpose  of  generating  electric  power.  He  proposes  to  erect 
a  large  electric  power  plant  on  the  river  just  above  the  Plum- 
bago Mining  Company's  dam,  where  he  will  generate  at  Ieasl 
500  horsepower.  By  this  project,  the  entire  Graniteville,  Alle- 
gheny and  Forest  district  can  easily  be  covered  by  power  lines. 

WATSONVILLE,  CAL.— The  Coast  Light  &  Power  Com- 
pany is  at  work  on  its  new  line  from  this  city  to  San  Juan. 
In  another  week  the  company  expects  that  this  extension  will 
be  completed  and  the  improvements  on  the  Freedom  and  Green 
Valley  lines  will  be  commenced.  The  extension  of  the  system 
from  San  Juan  to  Hollister  is  in  the  hands  of  the  Hollister 
Light  &  Power  Company,  which  company  was  recently  pur- 
chased by  M.  Waller,  of  San  Francisco. 
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TONOPAH,    NEV.— The    Nevada-California    Power    Com- 

panj  announces  thai  by  the  latter  pan  of  Maj  electric  power 
will  be  in  use  at  Pioneer.  Contracts  were  closed  lasl  week 
with  the  Bullfrog-Pioneer  Mining  a;  Leasing  Company  to  in- 
stall a  50  horsepower  electric  hoist. 


TRANSPORTATION. 
MESA,  ARIZ. — A  franchise  has  been  granted  A.  .1.  Chand- 
ler to  construct  an  electric  streel    railway  in  this  city. 

LOS  ANGELES,  CAL-  The  Ontario  &  San  Antonio 
Heights  Railway  Companj  ha  ecured  rights-of-waj  for  ifs 
electric  road  between  Uplands  and  Claremount,  which  it  is 
estimated  will  cost   $175,000. 

SANTA  ANA,  $AL. — The  Los  Angeles-Pacific  Electric 
Railway  interests  have  signed  a  contract  with  the  Southern 
California  Sugar  Company,  wherebj  it  binds  itself  to  com- 
plete the  electric  road  between  Santa  Ana  and  Huntington 
Bi  ach   before   July   1st. 

OAKLAND.  CAL. — The  Oakland  Traction  Company,  on 
.May  I'd  put  in  effect  its  new  timetable  on  the  Hayward  .  Col- 
lege and  Shattuck  avenue  lues  Hereafter  the  Haywards 
cars  will  make  their  terminus  at  Twelfth  and  Broadway  in- 
stead of   Berkeley.     The  College  and   Shattuck   avenue   lines 

follow   a   shuttle   sj    *ach    line   alternating   on    the    two 

streets,    the    terminals    being    Seventh    and    Broadway    and 
Berkeley. 

OAKLAND,  CAL.  This  week  the  San  Francisco,  Oakland 
&  San  .lose  Railway  Companj  began  work  on  the  construc- 
tion of  its  Poplar  streel  line,  which  will  tap  the  ce 
Oakland  district.  This  extension  is  planned  to  be  completed 
by  the  first  of  July,  when  single  cars  will  form  the  connec  ion 
with  Broadwaj  until  regular  train  service  is  inaugurated 
sixteen  new  cats,  with  a  capacity  of  ninety  passengers,  are 
being  constructed  at  the  company's  shops  at    Emeryville 


OIL. 
COALINGA,   CAL.— It  is   understood    that    John   A.    Hunt- 
ing has  sold  the  west  half  of  the   Shawmut    oil   Company's 
property  to  John  M.  Wright  of  the  Coalinga   Peerless  Oil  Com 
pany. 

COALINGA,  CAL.— The  Lucile  Oil  Company  held  a  meet 
ing  this  week  and  made  several  changes  in  the  officers  of  the 
company.     The    vacancy    caused    by    the   resignation    of    Pro- 
fessor Carl  Plehn,  was   filled   by  electing  J.  R.  Webb.     Secre- 
tary II.  K    Palmer,  who  also  resigned  recently,  was  succeeded 

by   J.  R.   Davis.     A  new  oil  cleaning  system,  called   the  S] 1 

system,  has  been  installed  and  has  proven  highly  satisfactory 
for  the  first  unit.  A  second  unit  is  being  installed  this  week 
and  a  third  will  be  put  iu  soon.  Each  unit  is  capable  of 
handling  500  barrels  per  day.  With  the  three  units  the  com- 
pany will  be  enabled  to  clean  1.500  barrels  per  day.  The 
company  has  about  40,000  barrels  of  oil  in  its  sumps,  which 
will  be  taken  away  at  once  by  the  Associated  Oil  Company 
on  its  contract  at  55  cents  per  barrel.  There  is  still  about 
150,000   barrels   to   be   delivered. 


WATER. 
LONG   BEACH,  f'AL- The  Long  Beach  Water  Company 
has   awarded    a   contract   to   the   Lacey   Manufacturing   Com 
pany,    for    $14,120,    to    furnish    steel    for    the    construction    of 
the  American   avenue   cement  pipe  line. 

SAN   LUIS  OBISPO,  CAL.— Bids  will  be  received  by  the 
6    of   Trustees   up   till   May   10,   1909,   for  furnishing  Ibis 
city    water    pipe   and    fittings. 

SAN     DIEGO,    CAL.— The    Board    of    Public    Works    has 
Ht  ion   recommending  the  City  Council  to  adopt 
an   ordinance  appropriating  $72,133.13  to  lay  water  mains  in 
various  sections  of  the  city 


OAKLAND.  CAL. — Extension  of  the  new  auxiliary  fire 
fighting  salt  water  pumping  plant  to  include  the  most  haz- 
ardous section  of  the  business  district  has  been  recommended 
by  the  Hoard  of  Public  Works  to  the  City  Council  for  the 
m  cessary  appropriation.  The  pumping  station  at  Lake  Mer- 
rill is  nearly  completed.  Two  engines,  aggregating  600 
horsepower,  are  ready  for  installation.  There  is  space  in  the 
station  for  a  third  engine  of  300  horsepower.  At,  its  capacity 
the  power  will  equal  on  direct  pressure  the  work  of  IS  to 
20  of  the  average  steam  fire  engines  used  in  this  city.  The 
two  engines  to  be  installed  at  the  station  will  equal  the  work 
of  12  fire  engines.  The  streams  will  be  powerful  enough 
io  throw  over  the  highest  building  in  the  business  district. 
Standpipes  will  be  set  at  intervals  throughout  the  protected 
district  and  lie  water  will  be  pumped  directly.  They  will  be 
powerful  enough  to  smash  through  an  ordinary  brick  wall,  if 
necessary,  to  hit  into  the  heart  of  a  burning  structure.  Be- 
sides this  arrangement  has  been  made  to  extend  the  spur 
pipe  to  the  water's  edge  on  the  estuary,  to  which  any  one 
ol  le  half  dozen  lire  boats  in  the  harbor  can  attach,  in  case 
of  need,  and  supply  an  enormous  additional  pumping  capacity 
from  the  estuary  waters.  This  will  be  of  vast  protective  ben- 
eflt  in  case  of  conflagration  in  the  lumber  yard  and  mill  dis- 
ii  hi  along  the  water  front.  The  volume  of  water  thus  made 
available  will  he  so  great  thai  fear  of  a  general  destructive 
in  e   v.  ill   l,e  almost    nullified 


TELEPHONE  AND  TELEGRAPH. 
LENTS,    ORE.      \    telephone   and    construction    company 
has  been  formed  here  bj     \.  .1.    Marshall. 

JACKSONVILLE,  ORE— The  Citizens  Telephone  Coin- 
any  has   been  granted  a  20  years'   franchise. 

BAKER  CITY,  ORE— J.  L.  Bisher  bas  a  franchise  for  a 
telephone  line  between  Richland  and  Robinett. 

SALEM,  ORE. — The  Mehama  Telephone  Company  of  this 
county  has  filed  a  petition  in  the  county  court  asking  perinis- 
-ioii   to  build  a  number  of  telephone  lines. 

STIWENSVTLLE,  MONT.— Operations  are  soon  to  be 
begun  by  the  Montana  Independent  Telephone  Company, 
who  will  connect  Stevensville  with  Missoula. 

RENO,  NEV.— The  Postal  Telegraph-Cable  Company  has 
begun  operations  for  the  extension  of  its  lines  from  Reno 
to  San  Francisco  by  filing  a  suit  for  the  condemnation  of 
rights  id'  way  on  land  belonging  to  the  Southern  Pacific  and 
Central  Pacific  Railroads  across  the  State  of  Nevada. 

I'.AKERSFIELD,  CAL.— The  Farmers'  Mutual  Telephone 
Association  has  been  incorporated  to  take  charge  of  several 
of  the  fanners'  lines  in  this  locality  and  insure  better  service. 
The  company  is  capitalized  at  $4,000  and  the  incorporators  are 
\V.  W.  Frazier,  R.  S.  Ashes,  D.  Hirshfield,  Milo  G.  McKee  and 
James  Herod. 

KIVKRSIDE,  CAL. — The  incorporation  of  a  new  company 
known  as  the  Corono  Union  Telephone  Company,  has 
just  been  announced.  The  company  is  capitalized  at  $25. nun, 
and  the  incorporators  are  J.  G.  Jameson,  E.  J.  Generaux,  G. 
E.  Snedecor,  C.  M.  Scoville,  W.  L.  Peeler,  H.  A.  Prizer  and 
I  laniel  Lord. 


ILLUMINATION. 
COALINGA,  CAL.— A.  W.  Smith  and  S.  H.  Hain  were  this 
week  granted  a  gas  franchise  in  this  city. 

SAN  DIEGO,  CAL. — A  contract  for  installing  ornamental 
light  posts  on  certain  public  thoroughfares  in  this  city  has 
been  awarded  to  the  Standard  Iron  Works,  of  San  Diego. 

PASADENA,  CAL. — The  City  Council  has  passed  an  ordi- 
nance authorizing  the  purchase  of  $45,000  worth  of  engines, 
generators  and  other  electrical  machinery  for  the  proposed 
municipal  lighting  plant  in  this  city. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  U  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
tent of  hit  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer — who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for   appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  thi»  tr»de-mark 
or  name  will  identify  your 
good*,  prevent  tub»titution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 
Lamp   Adapters 

American    Eveready    Co. 

Benjamin  Electric  Mfg.   Co 

Bryant    Electric    Co. 

Dale  Co. 

General     Electric    Co. 

Hubbell.     Harvey. 

Perkins  Elec.  SwtchMfg.Co. 

ALARMS. 

IlurKlar    Alarm* 

Edwards   &    Co. 
Electric   Goods   Mfg.    Co. 
Partrick.Carter&WilkinsCo. 
Stanley     &     Patterson.     Inc. 
Western     Electric    Co. 
Fire  Alarms 
Edwards  &   Co. 
Partrick.Carter&Wilkinsi  !o 
Western    Electric    Co. 
Water    Alarms 
Partrick.Carter&Wilkins'  !o. 

ANCHORS 

Jolms-Manville    Co..    H.    W. 

'•.].    W." 
Kierulff,    B.    F.    Jr.    &    Co., 

"Hubbard." 
Klein    &    Sons.   Mathias. 

ANNUNCIATORS 

Edwards  &   Co. 

Elec.  Goods  Mfg.  Co., 
"Ross,"  "Rivol,"  "Per- 
fect,"   "Noxall." 

Patrick,  Carter  &  Wilkins 
Co.,    "King." 

Standard    Elec.    Works.    "C. 

Stanley     &    Patterson.     Inc. 
Telephone  &  Elec. Equip. Co. 

"Holtzer-Cabot    &    Co 
Western   Electric   Co. 

ARMS. 

Cross    Arms 

American    Cross    Arm    Co. 

"Walworth    &    Neville." 
California    Pole     &     Piling 

Co.  „      _ 

Kierulff.    B.    P.,    Jr.    &C  o. 
Walworth     &    Neville    Mfg. 

Western  Electric  Co..  "Wal- 
worth  &   Neville." 

Mast  Arms 

Elec.  Appliance  Co..  "Cut- 
ter." 

Ft.    Wayne    Electrical    Wks 

Kierulff.  B.  F.,  Jr.  &  Co., 
"Cutter." 

Western  Elec.  Co.,  "Fletch- 
er." 

Desk  Phone  Arms 

Dean    Electric    Co. 

Electric  Appliance  Co., 
"Eaco." 

Kierulff.  B.  F..  Jr.  &  Co.. 
"Sterling." 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 


ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 


LOOK   FOR    THE  ROEBLING   SEAL  ON    EVERY   BUNDLE 
SAN  FRANCISCO,  624  folsom  Street  PORTLAND,  91  firs!  Street 

LOS  ANGEltS,  Market  and  Alameda  St. 


SEATTLE.  900  first  Ave.  South 


AMERICAN  CROSS-ARM Ca 

ASK 
/HyOUR  DEALER/T\ 

WALWORWSKJ^jNI  EVI  LLE 

Vcross-ahmIv 

CHICAGO 

"The    Paint  That  Won't  Come  Off" 

STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  :     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapesl 

RUBEROID  ROOFING 
BONESTELL  &  CO.,  Agents 

jf$/       118  First  Street.  San  Francisco 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry,  Machine  and  Wood  Shop   Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BENICIA  IRON  WORKS 

Benicia,  Cal. 

San  Francisco  Office  814  Pacific  Building 

Phone  Douglas  1443 


SECURE   MODERN    SWITCHES 

The  »TT»  Swifcih 

1 '  2  Inches  I  h  ep 
1  las  many  points  of  superi- 
ority over  other  switches 
on  the  market. 
(  )rder  a  catalogue  from  us 
and  the  su  itches  from  your 
jobber. 

The  Arrow   Electric  Co. 


HARTFORD,  CONN. 


PELTON-FRANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of   any    capacity    contracted    for    and    installed 

Write  (or  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

101  1    MONADNOCK  BLDG ..   SAN  FRANCISCO.  CAL. 
84    WEST    ST..     NEW    YORK    CITY 


Do  U  Wanto  B  a  "Good  Fellow" 


with  your  trade  and  add  $20.00  to  your 
weekly    income    without     extra     work  ? 


TEDDY'S    LABORATORY,   WHEELING.  W.  VA. 


DUN  CAN 

TRANSFORMERS  and  METERS 

are  of  the  highest  grade 


LARGE   STOCK  CARRIED    IN    SAN  FRANCISCO 

G.  A.  WILBUR 

61  Second  St.,       San  Francisco 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 

1  1     Broadway    —    New  York 
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INDEX  TO  ADVERTISEMENTS 


Aluminum  Co.  of  America  4 

Pittsburgh,    Pa- 
San    Francisco,    Monad- 
nock    Bldg. 

Los       Angeles,      Pacific 
Electric    Bldg. 
Seattle.     Colman     Bldg. 

American  Circular  Loom  Co.      I  I 
Boston,    45   Milk. 
s.ui   Francisco,  770  Fol- 
som 
Seattle,    Lowman    B'.dg. 

American  Cross- Arm  Co.  7 

Chicago,     H  f  y  w  o  r  t  h 

Bldg. 
American  "Eveready"  Co.  3 

San   Francisco,  755  Fol- 

soin 
Lot     Angeles,     103S     S. 

Mm  in. 
American  Transformer  Co.  __ 

Newark.  N.  J. 
Arrow  Electric  Co -    7 

Hartford,  Conn. 
Aylsworth  Agencies  Co.  -    3 

San   Francisco,  165  Sec- 

ond  St. 

B 

Belden  Manulactunng  Co 3 

Chicago,     194    Michigan 

St. 
Benicia  Iron  Works  7 

San    Fra ncisco,    814    P 

cific   Bldg. 
Benjamin  Elec.  Mfg.  Co. 

Chicago.  40  W.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co.        10 
Boston.   246  Summer. 

Bonestell  &  Co. ._      ,    7 

San  Francisco.  118  First. 

Bossert  Elec.  Construction  Co._ 
Utica.  N.  Y. 

San  Francisco.  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The    —    I 
New    York.    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n    —    5 
San    FYancisco,    44    Sec- 
ond St. 

Bryan- Marsh  Co.  _    2 

Oakland.  Cal.,  12th  and 
Clay. 

Bryant  Electric  Co.      

Bridgeport,   Conn. 
San  Francisco,  609  Mis- 
sion. 


Cal.  Inc.  Lamp  Co. 2 

San  Francisco.  141  New 
Montgomery. 

California  Pole  and  Piling  Co. 
San    Francisco.    800-S04 
Fife   Building. 

Chase  Shawmut  Co.      II 

Newburyport,  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co. .   4 
Chicago.    17"    So.    Clin- 
ton St. 

Continental  Nat.GasAlcohol  Co.  1 7 

Wheeling.    W.    Va. 
Cutter  Company,  The 

Philadelphia,    Pa. 

San   Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

D 

Dale  Company,  The  II 

New  Yo-k.  352  W.  13th. 
San  Francisco,  770  Fol- 
som. 

tie,    Li  iwman    Bldg. 


Dean  Electric  Co. 
Elyria,   Ohio. 
San   Francisco,  606  Mis- 
sion. 

Dearborn  Drug  or  Chem.  Wks.  1 2 
Chicago,  Postal   Bldg. 
San     F  r  a  n  c  i  s  c  o,    301 
Front- 
Los  Angeles,   355   10.   2d. 

Dietert-Swenson  Co. 

San    Francisco,    80    Te- 
hama. 

Duncan  Elec.  Mfg.  Co.  7 

Lafayette,   Indiana, 
San    Francisco,    61   Sec- 
ond. 

D.  &  W.  Fuse  Co. 
Providence,  R.  I. 

E 

Edwards  &  Co.,  .  4 

Ni  w     York,     1  inth     an.l 
Exterior   Sts. 

Electric  Appliance  Co.    .  I 

San   Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co.-         .    3 
Boston,  Mass. 
San  Francisco,   165  Sec- 
ond St. 

Electric  Storage  Battery  Co. 
Philadelphia. 
San  Francisco,  Crocker 
Bldg. 

F 

Fort  Wayne  Elec.  Works  24 

Fort  Wayne,  Ind. 
San  Francisco.  604  Mis- 
sion. 


General  Electric    Co.  16 

Schenectady,  N.   V. 
San      Francisco,     Union 
Trust  Bldg. 
Los    Angeles,    Delta 

Seattle.    Colman    Bl.ltr. 
Portland.     W  o  r  c  e  ster 
Bldg. 

Goenz  Co.,  O.  C. 

San    Francisco,    61    Fre- 
mont     St. 

Gould  Storage  Battery  Co.        16 
New     York,     347     Fifth 

ave. 

San      Francisco,      Alias 

Bldg. 

H 


J 


Habirshaw  Wire  Co 

New  York.  253  Broad- 
way. 

Henshaw,   Bulkley  &  Co 

Si  ii  1'ta  arisen.  21  9  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holophane  Company,  The 

New  York.  227  Fulton. 
San  Francisco.  151  New 
Montgomery. 

Hubbell,  Harvey.   Inc 10 

Bridgeport.  Conn. 

San  Francisco.  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

Hughes  &  Co.,  E.  C.  16 

San  Francisco,  725  Fol- 
som. 

Hunt,  Mirk  &  Co.  _    6 

San  Francisco.  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    I 
Jonesboro.  Indiana. 


ohns-Manville  Co.,  H.  W.-_ 
New  York.  100  William. 
s.m  Francisco,  159  New 
Montgomery. 
Los  Angeles.  203  E.  5th. 
Si  attle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co.  9 
i  Jhica  go. 

San   Francisco.  88  First. 

Kierulff,  B.  F.  Jr.  &  Co.  9 

Los       Angeles.      120      S. 
Los   Angeles. 
San   Francisco,  133  New 
Montgomery. 
Seattle,    406    Central 
Bldg. 

Klein,  Mathias  &  Sons  2 

ago.     95     W.     V  a  n 
Buren. 

Krant/  Mfg.  Co.,  H. 

Brooklyn.  X.  Y..  160  7th. 
Si  ii  Francisco,  l  55  New 
Montgomery    St. 


Locke  Insulator  Mfg.  Co. 
Victor,  N.  Y. 
San    Francisco,    Monad- 
nock  Bldg. 

Los   Angeles.   Pacific 
Electrical   Bldg. 
Seattle.  Colman  Bldg. 

M 

Moore,  C.  C.  &  Co.,   Inc.  3 

San  Francisco.  99  First. 
Los  Angeles,  Trust 
Bldg 

Seattle.  Mutual  Life 
Bldg. 

Portland,  Wells  Fargo 
Bldg. 

N 

New  York  Insl'td  Wire  Co. 
New    York.    1  1  1    Liberty. 
San   Francisco,    770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

o 

Ohio  Brass  Co.     . 
Mansfield.    Ohio. 
San    Francisco,    Monad  - 
nock   Bldg. 

Los   Angeles.  Pac.   Elec. 
trie    Bldg. 
Seattle,   Colman    Bldg. 

Okonite  Co I 

New  York.  253  Broad- 
way. 


Pacific  Elec.  &  Mfg.  Co. .  16 

San     Francisco,    80    Te- 
hama. 

Pacific  Elec.   Heating  Co 

Ontario,  Cal. 

Pacific  Meter  Co. I 

San  Francisco.  301  Santa 
Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co.  I  5 
San     Francisco,    Shreve 
Bldg. 

PaisteCo..  H.  T. 9 

Philadelphia.    Pa. 

ParaffinePaint  Co.     9 

San    Fran  Cisco.    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 

Philadelphia,     22d     and 

Wood. 
Pass  &  Seymour,  Inc. 5 

Solvay,   X.   Y. 
Pelton  Water  Wheel  Co.,The     7 

San        Francisco,       1095 

Monadnock    Bldg. 


Perkins  Elec.Sw'h  Mfg.Co..The 
Bridgeport,    Conn. 
San    Francisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket.  R.  I. 

Pierson,   Roeding  &  Co 4 

San    Francisco,    Monad- 
nock   Bldg. 

Los  Angeles.  Pac.  Elec- 
i  ric   Bldg. 
Seattle,  Colman   Bldg. 

R 

Reisinger,   Hugo  7 

New     !fork,     n     Broad- 
way. 

Robb-Mumford  Boiler  Co. 
South       Framingham, 
Mass. 
San    Francisco,    60    Na- 

1  nina. 

Roebling's,  John  A.  Sons  Co..    7 
San   Francisco,  624  Fol- 
s.iin. 

I. ns   Angeles,   Market  & 
Alameda, 

Poi  i  land,  91  First. 
Seattle,   900   1st  Av.   So. 


Safety  InsTt'd  Wire&  CableCo.  3 
onne,  N.  J. 
San    Francisco,  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacramento,  Cal.,  211  J. 
San  Francisco,  356  Mar- 
ket. 

Sears,  Henry  D.  24 

Boston.  131   State. 

Simplex  Elect  I  Co.,  The 

Boston,  110  State. 

San       Francisco.       6  12 

I  Iowa  I'l 

Los     Angeles.     Security 

Bldg. 

Seattle,    Alaska   Bldg. 

Poi  tland,   '  '.inch   Bldg. 

Simplex  Electric  Heating  Co.  __  17 
Cambridge,     Mass. 
Sa  n        Francisco,       6  12 
Howard. 

Los    Angeles,    Security 
Bldg 

Seattle,    Alaska    Bldg. 
Portland,  Couch  Bldg. 

Skinner  Engine  Co.  2 

Kiic,    Pennsylvania. 

Southern  Engineer 

Atlanta.    Georgia. 

Southern  Pacific  Co.  . 24 

San    Francisco.    Flood 
Bldg. 

Sprague  Electric  Co. 

New  York  City.  527-531 

West    34th    St. 

San      Francisco,      Atlas 

Bldg. 

Seattle.   Colman   Bldg. 

Standard  Elect'l  Works.  _  2 

San  Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co 4 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco,    Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bldg. 

Seattle   Office.   Lowman 

Bldg. 

Stanley  &   Patterson,  lnc . 

New    York.    23    Murray 

St. 

San  Francisco.  770  Fol- 

s. attle.    Lowman    Bldg. 


Star  Porcelain  Co 9 

Trenton.  N.   J. 

Sterling  Electric  Company 2 

San  Francisco.  137  New 
Montgomery. 

Sterling  Paint  Company, 7t 

San       Francisco,       118 

First. 

Sunbeam  Inc.  Lamp  Co 

Chicago,  259  S.  Clinton. 


Technical  Book  Shop  ___    13 

San   Francisco,  604  Mis- 
sion. 

Teddy's  Laboratory  Co. 7 

Wheeling,  W.  Va. 

Tel.  &  Elec.  Equip.  Co. 17 

San        Francisco,       6  12 

Howard. 

Los     Angeles,    Security 

Bldg. 

Seattle.   Alaska  Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 

New   York,   227    Fulton. 
East  Liverpool,  Ohio. 

Thorpe  &  Son,  J.  T 

San  Francisco,  525  A  st. 

Tracy  Engineering  Co.  _  _ . 16 

San  Francisco,  461  Mar- 
ket. 

Los    Angeles,    Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co.  _ 
Chicago.  74  West  Jack- 
son. 


Vulcan  Iron  Works      

San   Francisco.  604  Mis- 
sion. 


w 

Waters  &  Co..  R.  J.  16 

San    Francisco, 717  Mar- 
ket   St. 

Watson,  Sidney    

San   Francisco,  180  Jes- 
sie st. 


Western  Electric  Company 17 

San  Francisco,  680  Fol- 

som. 

Oakland.  507.  16th  St.. 

Los  Angeles.  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

WestVse.  Elec.  &  Mfg.  Co.._   6 

Pittsburg.   Pa. 

San  Francisco.  165  Sec- 
ond. 

Los  Angeles,   527  South 

Main. 
■     Seattle.    314    Central 

Bldg. 

Portland.   Couch    Bldg. 

Spokane,   424    1st   Av. 

Westinghouse  Machine  Co 61 

Pittsburg.   Pa. 
San  Francisco,   141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.    .24 
Waverly  Park.  N.  J. 
New  York.  114  Liberty  St. 
San   Francisco.   418   Eu- 
genia Av. 

Wilbur.  G.  A.._        7 

San    Francisco.    61    Sec- 
ond St. 
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Sterling    Elec.   Co. 
Western   Elec.  Co. 

ASBESTOS 

Johns-Manville    Co., 


H.    W. 


\l  'TO  .MOBILE       ACCES- 
SORIES 

American  Eveready  Co., 
"Ever    Ready." 

BATTERIES 

Dry     Ra  I  lorien 

American  Eveready  Co., 
'Ever  Ready"  and  "Cres- 
cent." 

Brooks-Follis    Elec.    Corp. 

Elec.   Appliance  Co..  "1900." 

Elec.  Goods  Mfg.  Co., 
"Samson     Semi-Dry." 

KierulfE.  B.  F..  Jr.  &  Co.. 
f       "Columbia,"     "King'." 

Sterling  Elec.  Co.,  "Bear," 
"Sequoia." 

Standard  Electric  Works. 
"Standard." 

Stanley  &  Patterson,  Inc., 
"Exeter,"     "Matchless." 

Western  Electric  Co.,  "Blue 
Bell,"    "Liberty." 

IJry    Battery    II. .1,1.  .  - 

Brooks-Follis    Elec.    Corp. 

Stanley  &  Patterson.  Inc., 
"Patterson." 

Medicnl    Hntterlew 

Part  rick, Carter&WilkinsCo. 

Stanley  &  Patterson,  Inc., 
"Electro  -  tonic,"  "Vet- 
ter." 

Wet    Bntterles 

Brooks-Follis    Elec.    Corp. 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son."    "Noswas." 

Partrick.Carter&WilkinsCo. 

Stanley  &  Patterson.  Inc., 
"Gold  Medal,"  "Fara- 
day." 

Western     Electric    Co. 

Stompe    Bntterie* 

Elec.     Storage    Battery    Co. 

Westinghouse    Machine    Co. 

BELLS 

Electric    IV.  II. 

Brooks-Follis    Elec.    Corp. 

Edwards  &  Co..  "Rex," 
"Lungen." 

Electric  Appliance  Co., 
"Ansonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"  Tyro- 
lean." 

Partrick.Carter&WilkinsCo. 

Stanley  &  Patterson.  Inc., 
"Faraday,"  "Columbia," 
"Liberty." 

Western         Electric  Co., 

"Hawthorne." 

Electro-Mechanical     <;ong» 

Brooks-Follis    Elec.    Corp. 

Edwards    &    Co. 

Electric    Goods    Mfg.    Co. 

Partrick.Carter&WilkinsCo. 

Magneto    Bella 

Brooks-Follis    Elec.    Corp. 

Dean   Electric   Co. 

Elec.  Appliance  Co..  "Eaco." 

Electric    Goods    Mfg.    Co. 

Kierulff,  B.  F.,  Jr.  &  Co., 
"Sterling," 

Kellogg  Switchboard  & 
Supply    Co. 

Standard  Electric  Works, 
"C.    &    S." 

Western    Electric   Co. 

BOILERS 

Henshaw,  Bulkley  &  Co. 
Moore    &    Co.,   Chas.    C,    "B. 
&   W." 

Tracy  Engineering  Com- 
pany.   "Edge   Moor." 

BOXES 

Floor    niifl    Outlet 

Krantz,    H..    Mfg.    Co. 
Junction   Boxes 

Krantz   Mfg.   Co.,   H. 
Wall    Boxes 

Brooks-Follis    Elec.    Corp. 

Benjamin    Elec.    Mfg.    Co. 

Bossert  Electric  Construc- 
tion   Co.,    "Bossert." 

Chase        Shawmut  Co.. 

"Knockout." 

Chicago  Fuse  Wire  &  Mfg. 
Co.,    "Union." 


PAISTE       TAPLETS 

Make  Moulding  Work  Easy 

They   eliminate   all    the   old 

ways  of  doing  the  work  that 

cost     money.      Now   with    a 

"Taplet"  your   branch   wires 

are    simply    taken    off    from 

set  screws.     No  soldering 

no    taping        no    cutting     of 

capping  and   moulding. 

Taplets     more     than     save 

iheir  original  cosl,     Paistery 

(monthly)     tells    all    about 

them      and       many     other 

■~.jj  good  things.      Do    you    get 

your  copy?  A  request  under 

your  letter  head  brings  it. 

H.  T.  PAISTE  CO. 

PHILADELPHIA,  PA. 

NEW  YORK  BOSTON  CHICAGO 


Catalog 
4         No.  4090 


OUR    SPECIALTIES    FOR     ELECTRICAL   USE 

Si  INSULATING  TAPE 
&I51  ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL    FOLDER 

"Electrical  Insulation" 

THE   PARAFFINE   PAINT   CO.,   San  Francisco 
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ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON.    N.   J. 


Wanted  and  For  Sale 


The  ratr  for  advert isemen's  in  this  column  is  $1.00  per  insert  on  for  25 
words  or  less:  additional  wwds  2  •■■  nts  earl),  payable  >n  advance.  Remit- 
tance  and  copy  should  reach  this  ojffici  not  later  than  Monday  noon  for  the 
iir.rt  succeeding  issut 

fti  plies  inny  be  sent  in  carp  nfthe  Joi'naf  of  Electricity  Power  ind  Gas 
&>'<  .1/  wion  Stree!,  ^an  From*    ■■■• 


AIT"  ANTED — Back  numbers  of  the  Journal  of  Elee- 
"  triclly.  Power  and  <;as.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of   Electricity,  Fower  and   Gas, 

601    Mission    Street,    San    Francisco. 

A  GENTS  WANTED  on  a  guaranteed  weekly  salary 
'^  to  represent  our  two  publications,  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept..  Atlanta,  Georgia. 

117  ANTED — Men  coming  in  direct  touch  with  Steam, 
**  Electrical  Superinterding  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  A.las 
BIdg.,  San   Francisco,  Cal. 

CITt'ATlON  WANTED — By  electrical  engineer  with 
■^  15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress  Box   101,  Journal  of  Electricity,  San   Francisco. 

117  ANTED — Trustworthy  man  or  woman  in  each 
"  county  to  advertise,  receive  orders  and  manage 
business  for  New  York  Mail  Order  House.  $18.00 
weekly;  position  permanent;  no  investment  required. 
Previous  experience  not  essential  to  engaging.  Spare 
time  valuable.  Enclose  self -addressed  envelope  for 
full  particulars.  Address  Clark  Co.,  Wholesale  Dept., 
103    Park    Avenue,    New    York. 


RURAL   LINE 

CONSTRUCTION 

Are  you  interested  in 
this  work  this  spring? 
If  so  send  at  once  for 
our  new  farm  line 
construction  bulletin 
No.  45T. — It  contains 
valuable    information. 

OUR    PACIFIC    COAST    BRANCH: 

SAN  FRANCISCO 

FIRST    AND     MISSION     STREETS 

FULL  LINE   CARRIED   IN   STOCK 


KELLOGG 

SWITCHBOARD    AND    SUPPLY    CO. 
CHICAGO 


IE    KEY  TO  A  SUCCESSFUL 

TELEPHONE 

EXCHANGE 

The  "1900" 

Dry  Battery 

Indispensable  to  it! 

Inseparable  from  it! 

ELECTRIC  APPLIANCE  COMPANY 

San    Francisco. 


Chicago  Insulated  Wire& Mfg. Co. 


CHICAGO     ILL      

Factory:   Sycamore.   II). 


Double  and  Triple  Braid 

Weatherproof  Wires 


THE  BEST  ON  TEST 


Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Loa  Angeles 

B.  P.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.  Los  Angeles  Street,  Los  Angeles 
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The  Limit 


Co 


OF 


nvenience 

— is  reached  when  Hubbell 
Attachment  Plugs  are  used 
with  Electric  Fans. 


•J  When  you  sell  a  customer  a  Fan 
show  him  how  smoothly  it  will  work  if 
equipped  with  a  Hubbell  Plug. 

•J  Order  your  stock  now  before  the  ther- 
mometer begins  to  boil.  32  styles  to 
choose  from. 

<I  "One  Cap  Fits  'Em  All."  Write  for 
free  sample. 

HARVEY  HUBBELL,  Inc. 

SAN   FRANCISCO 


770  Folsom  Street 


BRIDGEPORT 
Conn. 


SEATTLE 

Lowman  Building 


Complete  Stock  Carried  in  San  Francisco. 


Blake  Insulated  Staples 

Speak  For  Themselves 

5  Sizes 


DQ 

3 


aa 


'  Best  ami  quickest  for  telephone,  telegraph 
'and  annunciator  wiring.  Most  efficient, 
|  fewer  necessary,  better  job. 

Blake  Signal  &Mfg.  Co. 

246  Summer  Street,  Boston,  Mass. 

V''-nts: 
BROOKS-FOLLIS  ELECT.  CORP.,    San   Francisco 


,Y    M,  PRIi  1  ,  Seattl 


Wl  STERN  ELECTRIC  CO. 


i  nil.  !    i  !o.,    The.    "Munit." 
Electric    Appliance   Co.,   "T. 

&    B." 
. ;.  nera]    Elecl  ric    <  !o. 
Krantz    Mfg.    Co.,    II 
Paiste,    II.    T.    Co. 
I'ass    &    Seymour. 
Sprague   Electric  Co     "1   nl 

\  ei  sa  I." 
Standard    Electrical  Works, 

\l     &    M." 

&     Patterson,    Inc., 

si  mplex." 
Telephone  &   Elec.Equip.l  !o. 

lilt    Chuck    Co." 

IIH  ICKETS 
Desk    Telephone    Brackets 

I ! i-      Follis     Elec.    Coi  p. 

Stanley    *    Patterson,    Inc., 

"  I  mperial." 
Sterling     Elec.     Co..     "Equi- 

p  o  i  se 
\\  estern   Electric  Co. 
Iron   Pole  Bracket* 
Benicia    lion    Works. 
Elec.    Appliance    Co.,    "Cut- 

ter." 

ri      B.    I-"..    Jr.    &    Co.. 

"Cutter." 
Piei    "ii.   1  Medina'  &   <  !o 
Western    Elec.  Co.,   "Fletch- 


lll  II. dim;   CONTRACTORS 

in,   Sidney 
Thorpe    &    Sons.   J.    T. 

BURNERS 

Gas    Lierhting    Burners 

i :  \w  :n. is   &   Co. 

lEleeOric  Goods  Mfg.  Co., 
"Adva  nee." 

U'esti  hi  Electi  ,c  Co.,  "Ed- 
wards." 

<    \III\F.TS 

Special    Cabinet    Work 

Krantz.    II..    Mfg.    Co. 
^i «- )  :i  I    Cabinets 

Krantz,    IT..    Mfg     <'.• 

('  IBI.ES 

Submarine     null     Lead-Cov- 
ered 

Electric         A  pplia  nee       Co., 
I  '..  I  a  II  il  e." 
.  i .,!     Elecl  i  i       Co 
Habii  shaw   Wire   Co.    "Hab- 

i  rshaw.' 
Kierulff.    n.    F.,    Jr.    &    Co., 

"National." 
i  ikonite    Co..    "i  ikonite." 
Roebling's    Sons    Co.,    John 

A ..   "Tolma." 
Safets     Ins.    Wire    .V-    Cable 

i ',. 
Standard    Undei  ground    Ca 

hie   Co. 
simi. lex      Electrical        Co., 

"Si  mplex." 
W.estern         Electric         Co., 

"Hawthorne." 

Paper    Insulation 

Belden    Manufacturing   Co. 
Western     Elect  ric    i  !o 
Telephone    Cable 

i  lean     Electric    '  !o 
Kellogg     Switchboard     and 
Supply    Co. 

CARBONS 

Arc    Light    Carbons 

Brnoks-Follis    Elec.    Corp. 

"Siemens." 
Reisinger.   Huso.  "Electra." 

'  Nuernberg." 

CIRCUIT    BREAKERS 

< 'utter  Co..  The  "I-T-E," 
"Dalite." 

Ft.  Wayne   Electric  Works. 

General    Electric    Co. 

Kierulff.  Jr.  &  Co.,  B.  F. 
"I  la  i  tnian," 

Pacific  Electric  &  Manu- 
facturing   '  ' 

Western  Elec.  Co..  "I-T-E," 
"Dalite." 

Westghse   Elec.   &  Mfg.  Co. 

CLAMPS 
Ground    Clamps. 

Beiden     Manufacturing    Co. 
Bossert    Electric   Const.    Co. 
-     Shawmut  Co., 

"Shawmut." 


General     Electric    Co. 
Paiste    Co  .     H.    T.    "Pcrma- 

Effect.'' 
Thomas    &    Sons    Co.,    R. 
Webei       Elec.      Co.,      II.      D. 

CLEATS. 

Fibre    Cleats 

Blaki      Signal     &    Mfg.    Co. 
Brooks-  Follis    Elec.    Corp. 

Poreelain   Cleats 

Brooks-Follis    Elec.    Corp. 
Genera.1     Electric    Co. 

I'ass    &    Seymour 

Standard  Electrical  Works, 
"Stan. lard." 

Star    Porcelain    Co. 

Sears,         general        sales 
agent. 

A  .  i  i  ii  Elec.  Co.,  "Thom- 
as." 

COILS 
Vnnature    and    Field    Colls 

Belden     Manufacturing    Co. 
General    Electric    Co. 
Western         Electric         Co.. 

"1  icltabeston." 
Westghse  Elec.    &    Mfg.  Co. 

Induction    Coils 

Electric   (loo. is   Mfg-.   Co. 
Kellogg     Switchboard    and 

Supply   Go. 
Partriok.Carter&WiikinsCo. 
Western     Electric    Co. 

Spark  Coils 

Electric    Goo. Is    Mfg.    Co. 
\\  ,  si.  .  ii    Electric  Co. 

COMPOl   \  lis 

Boiler    Compounds 

Dearborn  Drug  &  Chemi- 
cal   Works 

Johns-Manville  Co.,  II.  W.. 
"Magic." 

CONDUIT 

Flexible    Conduit 

can      Circular      Loom 

Co.,    "Ci  rcula  r    Loom." 
Sprague  Electric         Co., 

"Green  field." 
Telephone  &  Elec  Equip.Co. 

"Flexduct." 
Rigid    Conduit 
American      Circular      Loom 

Co.,     "Electroduct." 
Elec     Appliance    Co..    "Gal- 
ea.lu.-t."     "Lorieated." 
Kierulff,    B.    F..    Jr.    &    Go.. 

"American." 
Roi  bling's    s. ms    Co  .    J.    A., 

"Navalite." 
Sprague   Electric   Go..    "Iron 

.Armored." 
Telephone  &  Elec. Equip. Co. 

"Economy." 
Underground    Conduit 
American     Cross     Arm     Go., 

"Walworth    &    Neville." 
Johns-Manville    Co.,    II.    W.. 

".T-M." 
Pierson,      Roe. ling      &      Co., 

"Fibre." 
Roebling's    Sons    Co.,    .1      A. 

"Bituminized     Fiber." 
Western    Electric  Co. 

"Walworth   &   Neville." 

CONNECTORS 

Cable    Connectors 

American       Eveready       Co., 

"Bulldog." 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &  Mfg. 

Go. 
Kierulff,    B.    F..    Jr.    &    Co., 

CORD 
Flexible   Hell   Cord 

Belden    Mfg.    Co. 
Brooks-Follis     Elec.    '      rp 
General    Electric    Co. 
Kierulff.    B.    F.,    Jr.    &    Co., 

"National." 
Pierson,    Roeding      &      Co., 

Agents,    Elec.    Cable    Co. 
Roebling's    Sons    Co.,    J.    A. 
Simplex    Elec.    Go. 
Western    Electric    Co. 
Lamp    Cord 
Beiden    Mfg.    Co. 
Brooks-Follis    Elec.    Corp. 
IClec.  Appliance  Co.,   "Para- 

nite." 


i  lenera  I     Eleetrlc    Co. 

(ikonite       Go.,     The.     "Oko- 

nite." 

Pierson,    Roeding      &      Co., 

its.   Elec.  Cable  Co. 
i.' ...  bling's  Sons  Go..  John  A. 
Safety    Ins,   Wire  and   Cable 

I',, 

Simplex     Elec.     Go. 
Standard    Und.    Cable    Co. 
\\  esti  in       Elec.      i  'o.,    "Vic- 
tor." 

Telephone   Cord. 

Belden     Manufacturing    Co. 
Brooks-Follis    Elec.    Corp. 
I  lean    Electric  Co. 
Kellogg      Switchboard     and 

Supply  Co. 
Kierulff,    B.    F.,    Jr.    &    Co., 

"National." 
Pierson.    Roeding      &      Co., 

nts,   Elec.    Cable   Co. 
Safety   Ins.  Wire  and  Cable 

Co. 
Simplex    Elec.   Go. 
Western  Elec.  Co.,  "Victor." 

CROSS    ARM    BRACES. 

Benicia    iron    Works. 
Brooks-Follis    Elec.    Corp. 
Kierulff,    B.     F.,    Jr.    &    Co. 

CLUSTERS 
Fixture    Clusters 

Benjamin  Electric  Mfg.  Co. 
"Anti-Night." 

Dale    Co. 

General    Electric    Co. 

Hubbell,  Harvey.  "Hub- 
bell.' 

CUT-OUTS 

Vrc  Cut-Outs 

I  :i  ■    i  at    Elect  ric  Co. 

I 'I      Wayne     Elec.    Works. 

.  lenei  al    Elect  ric    Go. 

Incandescent    Cut-On ts 

Bryant     Electric    Co. 

1 1.   &    W.   Fuse   Co. 

General    Electric    Co. 

1 '  i  ss  &  Sevmour. 

i  ai  t.  Go..  H.  T.,  "Shaffer." 
"K.  W.."  "P.  K.,"  "Tap- 
lets." 

Perkins   Elec.    Swell  Mfg  Co. 

Weber  Elec.  Co..  H.  DJ 
Sears,  general  sales  agent. 

Westghse   Elec.   &  Mfg.   Co. 

Transformer    Cut-Outs 

Bryant   Electric  Go. 

!  ..    ,\-    W.    Fuse    Co. 

.  :.  neral   Electric  Go. 

I'ass  &   Seymour 

Westghse   Elec.    &   Mfg.    Go. 

DYXAMOS 

\.    C.    Dynamos 

Ft.    Wayne    Elec.   Works. 
General    Electric    Co. 
Standard    Engineering    Co. 
Western    Electric    Co. 
Westghse  Elec.   &  Mfg.  Co. 
1).   C.   Dynamos 
Electric        Appliance        Co., 

"Colonial." 
Ft.    Wayne    Elec.    Works. 
General    Electric    Co. 
Standard     Engineering    Co. 
Western    Electric    Co. 
Westghse   Elec.    &  Mfg.   Co. 

ELECTRIC   NOVELTIES 

American  Eveready  Co., 
"Ever   Ready." 

ENGINES 

Gas  and    Gasoline  Eucines 

Moore   &   Co..   Chas.    C. 
-Ilenshaw-Bulkley   &    Co. 
Hunt,    Mirk    &    Co.,    "West- 

inghouse." 
Kierulff,    B.    F..    Jr.    &    Co., 

"American    Diesel." 
Tracy    Engineering    Co. 
Westinghouse    Machine    Co. 
Marine    Engines 
Standard    Engineering    Co., 

"Engberg." 

Steam    Engines 

Moore   &   Co.,   Chas.    C. 
Henshaw,   Bulkley    &    Co. 
Hunt.    Mirk    &    Co..    "West- 
inghouse." 
Standard    Engineering    Co. 
Tracy  Engineering  Co..  The 
Westinghouse    Machine    Co. 
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FANS 
A.  C.  Portable  Fans 

Brooks-Follis    Elec.    Corp. 

Ft.   Wayne   Elec.  Works. 

General    Electric  Co.."G.  E." 

Standard  Electric  Works, 
"Jandus." 

Western  Elec.  Co.,  "Vic- 
tor."   "Emerson." 

Westghse  Elec.   &   Mfg.   Co. 

I).    C.    Portable    Fans 

Brooks-Follis    Elec.    Corp. 
Electric        Appliance        Co., 

"Colonial." 
Ft.    Wayne    Elec.    Works. 
General    Electric   Co.,"G.  E." 
Sprague   Electric  Co.,  "Lun- 

dell." 
Standard    Electrical  Works. 

"Jandus." 
Western  Electric         Co.. 

"Hawthorne." 
Westghse   Elec.   &   Mfg.   Co. 
A.   C.   Celling  Fans 
Brooks-Follis    Elec.    Corp. 
Standard         Elec.        Works, 

"Jandus,"     "Century." 
Western      Elec.      Co.,    "Vic- 
tor,"   "Emerson." 
Westghse   Elec.   &   Mfg.   Co. 
I).   C.    Celling   I'll  us 
Brooks-Follis    Elec.    Corp. 
Electric        Appliance        Co., 

"Colonial." 
General    Electric    Co. 
Sprague   Electric   Co.,  "Lun- 

dell." 
Standanl         Elec.        Works. 

"Jandus." 
Western  Electric  Co., 

"Hawthorne." 
Westghse   Elec.    &   Mfg.   Co. 
Exhaust   Fans 
Brooks-Follis    Elec.    Cup. 
General    Electric   Co. 
Standard     Elec.     Wks.,     "M. 

A.   Co." 
Western    Elec.   Co..   "W.   E." 
Westghse    Elec.   &   Mfg.   Co. 


FIXTURES 

Bracket    and 


Desk 

Co. 

Co. 


CelllnK. 
Fixtures 

Benjamin    Elec.    Mfg. 
Dale   Co. 

Marine  Fixtures 

Benjamin    Elec.    Mfg. 

Hale  Co. 

Electric   Appliance  Co. 

Sterling    Electric    Co, 

slioiv    Case    Fixtures 

Benjamin    Elec.    Mfg.    Co. 

Dale  Co. 

.lohns-Manville    Co.,    H.    W.. 

"Linolite." 
Stnue    Fixtures 
Chase-Shawmut    Co., "Shaw - 


mut.' 
FLA  SI 


.IliHT    (Pocket  I 

Co., 


American        Eveready 
"Ever   Ready."     - 

FISF.     MATERIAL 

Enclosed      Fuses     anil      Flt- 
tlllKS 

Bryant   Electric  Co. 

Chase-Shawmut  Co. , "Shaw - 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co..    "Union." 

D.   &  W.   Fuse   Co. 

General     Electric    Co. 

Johns-Manville  Co.,  H.  W.. 
"Noark." 

Western  Elec.  Co.,  "n.  & 
W." 

Westghse   Elec.    &   Mfg.   Co. 

Fuse  Boxes 

Including  Service  Boxes. 
Subway  Boxes  and  Junc- 
tion Cut-Outs  for  use 
with    enclosed    fuses. 

D.   &   W.  Fuse  Co.,  "D.  &  W." 

Johns-Manville  Co..  H.  W.. 
"Noark." 

Fnsc  Wire  anil   Links. 

Chase-Shawmut  Co.,"Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric    Co. 

Pierson,  Roeding  &  Co., 
"Aluminum." 

Miscellaneous    Fuses 

Bryant    Electric    Co. 

General    Electric    Co. 


Dale  Wireless  Clusters 

GAS,  ELECTRIC  and 
COMBINATION  FIXTURES 


Desk  Portables  -:-  Lighting  Novelties 


THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 

NEW  YORK  CITY  SEATTLE 

9th   Ave.  and    13th  St.  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


Railroads,  Lighting  Plants, 
Switchboard  Manufacturers, 
Contractors  and  general 
users  of  enclosed  fuses, 
after  exhaustive  tests,  have 
discovered  that  SHAW- 
MUT  National  Electric 
Code  vStandard  Fuses  are 
best  made.  Specify  them 
in  vour  next  order.  Manu- 
factured by 

Chase-Shawmut    Company 
SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman   Bldg. 


Complete  Stock  Carried  in  San  Francisco. 
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Baum  5c  Co.,  F  G. 

-  .  ::ors 

-      -   -        - 

■ 


C.  r .  Braun 


C.  L.  Cory 


Edward  5.  Cobb 

Z  '. "  i  J   : .  n  g    '    .,:"*: 


i 


Rgn: 


-  - . 


Clem  A-  Copeland,  M.  E. 


- 


R.  F.  Cheva 

.  - 

-    ■ 

lies,  Ma  -  - 


Leigh    M.  Griffith 

.       -  H    t 

I 
... 

■ 


■  - 


F.  C.  Finkle 

E    Engineer, 


- 
- 


I.  w. 

- 


A.  M.  Hunt 


?OC.  CE. 


. 


D.  C.  and  \%  m.  B.  Jackson 

yr. 

- 


Noble  &l  Davidson 

Consulting  Engineers 


. 


M.  M.  O'Shaughnessy 

Coniciting  Engir*- 
-  • 

-iDdsco.  Cal. 


- 


Emerson  W.  Read 

: 


E.  F.  Scatter£ood 

Consnltir.j  Engineer 

-  ipervisioa.  Tests  of  Steam 
:  aad  Hrer.  Hiwer  Trans- 

mission and  Distribcrtng  Systems. 

-  ^    - .  -  -        3 —i.- 


; 


.  -   ■ 


Smith,  Emery  &:  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 


Designs    Estimates    Constructs 


- 

-iscisco 


Rudolph  \\  .  \  an  Norden 

Consulting  Engineer 

"nion  Trust  Bldg.. 

t  rannvo 

er  Dm 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Developmeat 

San  Jose.  Cal. 


George  J.  W  ellington 

.    ■  St 

-nee  Hrarine 

■ 


TECHNICAL  BOOK  SHOP 


■ 


.  -  -.     E 


■ 


604  MISSION  STREET 


SAN  FRANCISCO 


DEARBORN  PREPARATIONS 


GET  OUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  U'ORKS 


CHICAGO 


ILLINOIS 


1ET 


LOS  ANGELES,  355  E.  SECOND  STREET 


Paiste.  H.  T.  Co..  "H.  &  L.' 
Weber  Elec.  Co..  H.  D. 
-s.  Gen'l  Sales  Agent. 
Telephone  Fnnei 
Dear.  Co. 

D.  &  W.   Fuse   Co. 

lit,     B.    F,    Jr.    &    Co. 

Stei    ■  g." 

lard        Elec.        Works 

"Couch    &    See  - 

Western    Electric   Co. 

GOVERNORS. 

Waler-Wheel     Governors 
Pierson.     Roeding      &      Co. 
"Lombard." 

GUARDS. 
Wire   Lamp  Gaarda. 
Benjamin  Electric  Mfg.  Co 
"Can't    Break,"     "Protect 
:e." 
Hubbell,    Harvey 
Krantz.   H..   Mfg.   Co. 


HANGERS 
Cable    Hangers 

Chase-Shawmut    Co,      Bos 

ton." 
Kierulff,    B.    F.    Jr.    &    Co. 

•National." 
Standard   Underground   C*' 

ble     Co..   "Xordrke 

port." 


3- 


"Cut 


^ 


HEATIXG    MATERIAL. 

Including  Cooking  Utensil 

Soldering        Irons.        Sat 

Irons,   Etc. 
Brooks-Follis    Elec.    Corp. 
Elec  Appliance  Co.   "Amer 

ican." 
General    Electric   Co. 
Johns-Manville    Co..    H. 

"Electrotherm." 
plex   Elec   Heating  Co 

"Simplex." 
Vulcan    Elec.    Heating    Co. 

"Vulcan." 
Westghse  Elec.  &  Mfg. 

HOODS. 
Street    Hoods 

Elec.    Appliance    Co.. 

ter." 
Ft.  Wayne  Elec.  Works. 
General    Electric    Co. 
Klenilff.    B.    F.,    Jr.    &    Co. 

"Cutter." 
Western  Elec.  Co..  "Fletc: 

er." 

INSULATORS 
Glass   Insulators 

Brookfield    Glass    Companj 

"Brookfield." 
Elec  Appliance  Co.,      Hem 

ingray." 
Pierson.    Roeding      &      Co 

"Locke  Triple  Pettico; 
Roebling"s    Sons    Co..    Jol 

A..  "Knowles." 
Standard  Electrical  Worl 

Standard." 
Western  Elec.   Co..   "Bn 

field." 

High-Tension    Insulators. 
General    Electric   Co. 
Johns-Manville    Co..    H.    W 
Kierulff,    B.    F.,    Jr.    &    Co 

"Ohio  Brass." 
Pass  &  Seymour. 
Pierson.    Roeding      &      Co 

"Locke." 
Roebling's    Sons    Co..    Job. 

A.,    "Lima." 
Thomas    &    Sons    Co.,    R 
Western    Elec.   Co..   "Thont 

as." 
I»orc*-Ialn    Insulators 
•rie   Co. 
Johns-Manville    Co..    H.   V 
Pass    &    Seymour 
Pierson.    Roeding      &      Cc 

Standard   Electrical   Work 

tandard." 
Star  Porcelain  Co. 
Thomas  &   Sons  Co.,  R 

r    Electric    Co.,    H    I 
.S<-ars,    gen'l    sales    agen 
Co.,    '  Thonr 
as." 
Wf>od    Knobs 
Blake   Signal   &   Mfg.    Co. 

I\»l   I.  \'II\G      MATERIA 

Belden    Manufacturing  Co 
Brooks-Follis    Elec.    Corp 
Kierulff.    B.    F„    Jr.    &    C< 
"Ll-electrlc." 
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[nrandpitrfiiT    Lamp* 
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Sunbeam     I 
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Electri 
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Miniatnre   Lamps. 

7.  ■ 
Tamalnm   lamp, 

7    - 
I 
F 

- 
Tune* ten   I-amp« 

Mars 

H.    TT. 

- 
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- 

5 

-  - 

I.I>E     ■  ITF.RJ  M. 
*rreei    Ry.    Line    Material 

- 

- 

F 

- 

- 
tr    - 

- 

MO   Hl\t> 

Refricerarins      Machines 

Works 

MIXING 

Mininc    Machinery 
Sent 

:  -    -       ■ 

- 

-  - 
Westt  - 


Mm 

Hi 

TECHNICAL    I 
BOOK  SHOP   i, 


OVER  150,000  SOLD 


THERE  is  onS  one 
■  book  on  Electric 
L  i  g  h  t  a  n  d  P  I  •  -  •  I 
Wiring  and  Construc- 
tion that  is  Kept  abso- 
lute!, accurate  and  up 
to  date. 

f>er>  Insurance  and 
Gh  Inspector  knows 
it  and  will  pass  >our 
work  if  done  in  ac- 
cordance with 

•'Standard  VSirine" 


$1.00    POSTPAID 

Technical    Book   Shop 

SO-*  Mission  St..  San  Francisco 


Power    Stations 


Transmission 


.: i : 


; 


- 


1  76  pp.      43   Illustrations.     Ooth 
S1.00  Postpaid 


Technical    Book   Shop 

<SCV4  Mission  St..  San  Francisco 


"A  B  C  of  the  Telephone" 

Br  JAMES  E.  HOMAN5 


335  Pases 


266  Illustrations 


it::-;    =.  -  :    - 1  •    s  e  z    »:   -    :  -.         -.    :-=:iti. 

L-;         _!*"_  -Ti:    !f        '      '         !  T  -  -  ? "  -- !         i"  : 

-:--:t.-!  -.  :  r  e  r  r.  :  -  ;  :,..:£  i  :tvt-  :: 
.._     _  ^    ^    .  .  _ .  e . . .     ..     . .  t      -;_.-_—.    . -    -  -  ^ 

present    date,    and    foil    descriptions    of 

-_— t-:_!        i  .;:   -      --•£-:.:-■     5.":     '--■ 
pbances.     together      irith      very      many 
:.iiri.~!   i.-:   ^:  t;  .  -» 

book  rontjiimt  twenty-nine  chapters. 
each  one  thoroughly  covering  some  sac 
FeafamTC  of  the  subject. 

S  1  .OO   Postpaid 


Technical    Book   Shop 

SO-*  Mission  St..  San  Francisco 


AL  DELS 


Gas  Engine  Manual 


S2.00    Postpaid 


V 


Gas.  Gasoline  and  Oil  Engines. 
'•'    tc    i  Automo- 

bile ExLgin  r  J 
Producer   Gas    Plants 

Alcohol     Motor.        ^i:_      .:  ■-:  :e: 


.:    i    I 

ages 

- 


Technical    Book   Shop 

SO-*  Mission  St..  San  Francisco 
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METERS 

Vuiiiictcrs    mill    Voltmeters 

American        Eveready     Co., 

"Every    Ready." 
!  't       Wax  in ■     Elec.     Works, 

"\V I." 

General    Electric    Co. 
Johns-Manville   Co.,    It.    W., 

"Victor    Combination." 
Western    Electric    i  !o. 
Westghse   Elec.   &   Mfg.   Co. 
Weston    Elec.    Instmt.   Co. 
Gas   Hetera 
Pacific    Meter   Co. 
Wattmeters 
Duncan      Elec.      Mfg.      Co. 

"]  luncan,"    "Moneta  ry 
Electric       Appliance       Co., 

"Sangamo." 
Ft.  Wayne    Elect  ric   Works. 
'  leneral    Electric    i !i  i 
Johns-Manville    Co.,    li     W. 
Weston    Elec.    Instmt.   Co. 
Westghse  Elec.   &   Mfg.  Co. 

MOTORS 

A.     C.     Motors! 

General    Electric   Co. 

Kierulff,  ,Ir.,  &  Co.,  B.  P., 
"Ideal." 

Stan, lard  Electrical  Works, 
■'i  Vnturv." 

Telephone  &  Elec.Equip.Co. 
I  loltzer-Cabot." 

\.  i  stern    Electric   Co. 

Westghse   Elec.   &   Mfg.  Co. 

I>.    «'.    Motors 

Klec  Appliance  Co.,  "Colo- 
nial." 

It     Wayne  Electric   Works. 

General    Electric    Co 

Standard  Electrical  Works. 
"I  'fiitnry." 

Telephone  &  Elec.Equip.Co. 
"Holtzer-Cabot." 

Western    Electric   Co. 

Westghse    Elec.   &   .Mfg.  Co. 

MOULDING 

American      Circular      Loom 

i ',...   "Lutz." 
Johns-Manville   Co.,    II.   W., 

"Electrobestos." 

P  VIVTS. 
In-minting    Paint 

Kierulff,    B.    1'..    Jr.    &    Co.. 

"1  li-electric." 
Paratrine  Paint  Co.,  The,  "P 

&    B." 
Standard    Underground    Ca- 

1,1,.    i',,.,     "Ozite." 

TIN* 

Iron    Pins 

Benicia    Iron   Works. 
Elec.    Appliance    Co.,    "Cut- 
ter." 
Kierulff,    B.     !■'..    Jr.    .v.-    Co., 

"Hubbard." 
Pierson,    Roeding      &      Co., 

"Locke." 
Roebling   &  Sons  Co.,  J.   A., 

"Lima." 
Thomas  *  Sons  < '"  .  The  B... 

"Lee." 
Western  Electric  Co.,"Lee." 

"Fletcher." 
Wood   Pins 

Kierulff.   B.    P.,    Jr.   &    Co. 
Pierson,    Roeding      &      Co., 

Eucalyptus   and    Locust. 

PIPE. 

Iron   mill   Sleel   Pipe. 

Shaw-Batcher    Co.,    The 

PLUGS, 
attachment    Plug*. 

Benjamin   Elec.   Mfg.  Co. 

Brooks-Follis     Elec.    Corp. 

Bryant   Electric   i  !o 

Electric  Goods  Mfg.  Co., 
"Hov 

i  ienet  al  Electric  Co. 

Hubbell,  Harvey 

Paiste   Co.,   H.  T.,  "Pushin." 

Pass    &    Seymour. 

Stanley  &  Patterson,  Inc., 
"New    Code." 

Flush   Plugs 

Brooks-Follis    Elec.    Corp. 

Bryant  Electric  Co.,  "Chap- 
man." 

Cutter    Co..   The 

General  Electric  Co. 

Hubbell,  Harvey 

Pass  &  Seymour 

Stanley  &  Patterson,  Inc. 
"Simplex." 


Singe  Plugs 

Chase-Shawmul     Co.,"Cush- 

ing." 
General    Electric    <'o. 
Stanley    i\i     Patterson,    Inc.. 

"Fieldl  n- 
Standard    Electrical   Works, 

"Kleigle." 
West<  'i      Elei      I  !o.,    "Krue- 

ger." 

POLES. 

Iron    and    Steel    Poles. 

Benicia    Iron   Works. 
California    Pole  &  Piling  Co. 
Kierulff,    B.    F.,    Jr.    &    Co., 

"Tripartite." 
Pierson.    Roeding   &    Co. 

Wood    Poles 

California    Pole  &  Piling  Co. 
Kierulff.     B.     F..    Jr.    &    Co. 
.Sterling    Electric   Co. 
Western    Electric  Co. 

PI  MPS. 

Centrifugal     Pumps 

Goeritz  &  Co..  O.  C. 
Turbine   Pumps 
Goeritz  &  Co.,  O.  C. 

PISH     B1TTONS. 

American  Eveready  Co., 
"Noscru 

Brooks-Follis     Elec.    Corp. 

Edwa  ids  &  i  !o. 

Electric   Goods   Mfg.    Co. 

Partrick.Carter&WdlkinsCo. 

Pass  &  Seymour. 

Western  Elei  trie  Co.,  "Ed- 
wards." "Midget,  Jr.," 
New   .Mite" 

i(  Ml,  BONDS. 

Chase-Shawmul    <  !o.,"Shaw- 

mut." 
i  lenei  al    Elei  trie    i  !o, 
Johns-Manville    Co.,    II.    W. 
Kierulff.    B.    F.,    Jr.    &    Co., 

"Thomas." 
Pierson,    Roeding    &    Co 
Roebling's    Sons    Co.,    J.    A. 
Westghse    Elec.   .'C-   Mfg     Co 

RECTIFIERS. 

General  Elec.  Co.,  "Mercury 

An  ." 
West  ghse    Elec.  &  Mfg.  Co  . 
i  looper-Hewitt." 

RHEOSTATS 
Field    Rheostats 

Ft.    Wayne    Elec.    Works. 
General     Elec.    Co. 
Simplex   Elec.    Heating    Co 
Standard    Electrical    Works, 
"Union." 

Motor    Starters 

Ft.    Wayne    Klec.    Works. 
General    Klec.    Co. 
Standard    Electrical    Works. 

"Union." 
West  ghse    Elec.    &   Mfg.   Co. 

SEARCHLIGHTS 

Ft.   Wayne    Elec.   Works 

General    Elec.    Co. 

Std.    Klec.   Wks.  "Engberg." 

SHADES 

Benjamin   Elec.  &  Mfg.  Co.. 

I  ',<  I.-  Co. 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Holophane    Co. 

Hubbell.    Harvey. 

Pass  &  Seymour. 

Western  Electric  Co.,"Mar- 
ten." 

SOCKETS 

Including      all      classes      of 
Sockets    and    Reeeptaeles. 

American  Eveready  Co., 
"Ever  Ready." 

Benjamin  Elec.  and  Mfg. 
Co.,  "Twin  Socket,"  "Ben- 
co,"    W.    P.    Socket. 

Bryant   Elec.   Co.    "Bryant." 

General    Elec    Co., "Edison." 

Hubbell,  Harvey.  "Hubbell 
Pull    Socket." 

Johns-Manville  Co.,  II.  W., 
Moulded  Mica  W.  P. 
Sockets. 

Paiste  Co.,  H.  T..  "Field- 
ing" and   "Holoshade." 

Pass    &    Seymour. 


Perkins  Klec.  Swell  Mfg  Co. 
Stanley    &    Patterson,    Inc., 

"New   Code"   W.    P. 
Weber    Electric    Co.,    H.    r>. 

Soars.    gen'l    sales    agent. 

SOLDERING     MATERIAL 
Self-Fluxing    Solder 

Belden  Manufacturing  Co. 
Dean  Electric  Co. — "1900." 
Kellogg     Switchboard      and 

Supply    Co. 
Kierulff,    B.    F..    Jr.    &    Co., 

"Dielectric." 
Western    Electric  Co. 
Soldering    Paste 
Belden    Manufacturing   Co. 
Blake    Signal    &     Mfg.    Co., 

"Aluminum    Tube." 
Chase-Shawmut    Co.,     "Red 

E." 
Chicago   Fuse  Wire   &    Mfg. 

Co. 
Kierulff,    B.    F.,    Jr.    &    Co., 

"1  lielectric." 
S  .in  l.i  id    Electrical  Works, 

"Standard." 
Western    Elec.    Co..    "Haw- 
thorne." 
Soldering    Sails 
Belden    Manufacturing    Co. 
Western     Klec.    Co.,     "Haw- 

t  home." 

Soldering     Slicks 

Belden    Manufacturing     Co, 

Western      Klec.      CO  M.,\\ 

thorne." 

STREET  CARS. 

Pierson.      Roeding     &      Co., 
"Brill." 

STAPLES 
Insulating    Staples 

Blake   Signal    &    Mfg.    Co. 
Brooks-Follis     Klec.    Corp. 
Kierulff,    B.    F..    Jr.    &    Co.. 
"Blake." 


SUPPLIES 

Concentrate     your     Accounts 
and  Shipments 
The    following     Advertisers 
carry      a      general      stock      of 
electrical  supplies. 
Brooks-Follis  Elec.  Corpn. 
Electric  Appliance  Co. 
Standard  Electrical  Works. 
Sterling  Electric  Co, 
Western  Electric  Co. 


SWITCHES 

Pump    Switches 

Krantz,    H.,    Mfg.    Co. 
t  eiliug    Switches 

Krantz,    H..    Mfg.    Co. 
Door    switches 

Edwards      &      Co.,      "Eco," 
"Lungen.'' 

Perkins    Elec.   Swell  Mfg  Co. 
Standard    Electrical   Works, 

"M.    &    M." 
Telephone  &   Elec.Equip.Co. 

"H.  &   II  " 
Western     Elec.    Co.,     "Eco," 

"Lungen." 

Snap    Switches 

Arrow   Elec.   Co. ."Arrow  E." 
Cutter    Co.,    The.   "C-S." 
Dale    Co. 
General    Electric    Co. 

Krantz    Mfg.    Co.,    H. 
Perkins    Klec.    SwchMfgCo. 
Standard    Electrical   Works. 

"M.   &   M." 
'I'el.  phone  &   Elec.Equip.Co. 

'  H.  .x-  H." 

Knife    Switches 

Chase-Shawmut    Co. 
General    Electric    Co. 
Krantz    Mfg.    Co..    H. 
Paiste   Co..   H.   T. 
Perkins   Elec.   SwchMfgCo. 
Std.    Elec.    Works,    "Barke- 

lew." 
Western    Electric    Co. 
Westghse   Elec.  &  Mfg.  Co. 

Oil     Switches 

Pacific     Electric     &     Manu- 
facturing   Co. 
Pendant    Switches. 

General    Electric  Co. 
Pass    &    Seymour 


Perkins   Elec.   SwchMfgCo. 

Standard  Electrical  Works, 
".latnlus." 

Pole   Top  Switches 

Pacific  Electric  and  Manu- 
facturing   Co. 

SWITCHBOARDS 

Power    Hoards 

Cutter   Co.,    The 
Ft.    Wayne    Klec.    Works. 
General     Electric    Co. 
Krantz    Mfg.    Co..    H. 
l'aiste    Co.,    H.    T.,    "Panel- 

ettes." 
Standard   Electrical  Works, 

"Barkelew." 
Western    Electric   Co. 
Westghse    Elec.    &   Mfg.   Co. 
Telephone    Hoards 
I  'can    Elec.    Co. 
Elec.    Appliance    Co.."Eaco." 
Elec.   Goods   Mfg.    Co.,   "An- 

nunciaphone,"  "Roto- 

koll." 
Kierulff.    B.    F.,    Jr.    &    Co., 

"Sterling." 
Kellogg     .Switchboard     and 

Supply   Co. 
Standard    Electrical   Works. 

"Couch    &    Seeley." 
Western     Electric    Co. 

TAPE 

Belden  Manufacturing  Co. 
•  i  Jentury." 

Brooks-Follis    Elec.    Corp. 

Elec.    Appliance  Co.."Eaco." 

General  Klec.  Co.,  "Para- 
gon." 

Johns-Manville  Co.,  H.  W., 
Magnetto,"  "Fib  r  o  i  d," 
"Nigrite,"    "J.-M." 

Kierulff,  B.  F.,  Jr.  &  Co., 
"Imperial." 

N.  Y.  Insulated  Wire  Co., 
"Grimshaw,"  "Competi- 
tion." 

Okonite  Co.,  The.  "Okon- 
Ite,"    "Manson." 

Paraffine  Paint  Co..  The. 
"P.    &•     B." 

Standard  Electrical  Works, 
"Standard." 

Sterling    Klec    Co.,       Bear." 

"Sequoia." 

Western  Electric  <  lo.,  "Vic- 
tor."   "Amazon" 

TELEPHONE   EO.I  IPMENT 

i  >ea  ii    Electric   Co. 
Electric   Appliance  Co. 

Electi  ii    G Is   Mfg.   Co. 

Kellogg     Switchboard      and 

Supply   Co. 
K  i.  i  nlff.    B.    F.,    Jr.    &    Co., 

"Sterling." 
si. in. lard    Electrical   Works, 

"C.    &    S." 
Telephone  &   Elec.Equip.Co. 

"St  mm  Vie  rg -Carlson." 
Western     Electric    Co. 

TOOLS. 

\utoniohile    Tools 

American       Eveready      Co., 

"Ever    Ready." 
(oust  ruction    Tools 

Kierulff.    B.    F..    Jr.    &    Co.. 
Klein    &    Sons.    Mathias 
Wire-Cutting     Pliers 

Klein    &    Sons,    Mathias 

TOWERS      (STEEL). 

Benicia    Iron    Works. 
Kierulff.    B.    F.,    Jr.    &    Co., 

"Tripartite." 
Pierson.    Roeding   &    Co. 

TRANSFORMERS 

American  Transformer  Co., 
American." 

Duncan  Elec.  Mfg.  Co. 

Elec.  Appliance  Co.,  "Pack- 
ard." 

Ft.  Wayne  Electric  Works, 
"Wood." 

General    Electric    Co. 

Western  Elec.  Co.,  "Ameri- 
can." 

Westghse  Elec.  &  Mfg.  Co., 
"Westinghouse." 

TllRBINES 

Steam    Turhlnes 

General   Elec.   Co.,   "Curtis." 
Western    Elec.Co.."Rateau. 
Westghse         Machine       Co., 
"Westinghouse -Parsons." 


Water   Turblues 
Goeriz   &   Co.,  O.   C. 
Pelton     Water     Wheel     Co., 
"Pel ton -Franc is." 

TELEGRAPH      INSTRU- 
MENTS. 

Western   Elec.   Co. 
WIRE 
\  l  h  in  i  mi  in    Wire. 
Pierson,    Roeding    &     Co. 
\  mum's  a  mi  Office  Wire 
Belden     Manufacturing    Co. 
Electric  Appliance  Co.,"An- 

sonia." 
Phillips  Insulated   Wire  Co. 
Roebling's    Sons    Co..    J.    A. 
Safety    Ins.    Wire    &    Cable 

Co. 
Standard    Und.    Cable    Co. 
Western     Electric    Co. 
Armored    Wire 
Sprague  Electric  Co., 

"Greenfield." 
Standard   Und.    Cable    Co. 
Asbestos-Covered    Wire. 
Belden     Manufacturing    Co. 
D.    &   W.    Fuse   Co.,    "Delta- 

beston." 
Johns-Manville    Co.,    H.    W. 
Kierulff.    B.    F.,    Jr.    &    Co., 

"Heany." 
Safety    Ins.    Wire    &    Cable 

Co. 
Western    Elec.    Co.,    "Delta- 

beston." 
Hare    Copper   Wire 
Belden     Manufacturing    Co. 
Roebling's  'Sons    Co..    J.    A. 
Kierulff,   Jr.,   &  Co..   B     F. 
Phillips   Insulated  Wire  Co. 
Pierson,     Roeding    &     Co. 
Standard  Und.   Cable  Co. 
Telephone  &   Elec.Equip.Co. 
"American    Elec.    Works." 
Enameled   Wire 
Belden    Manufacturing   Co. 
General    Electric  Co. 
Western         Electric        Co., 

"Hawthorne." 
Iron    Wire 

Belden  Manufacturing  Co. 
Roebling's  Sons  Co..  J.  A. 
Magnet     Wire 

Belden  Manufacturing  Co. 
D.    &   W.    Fuse    Co.,    "Delta- 

beston." 
Electric         Appliance       Co., 

"Ansonia." 
Kellogg    Switchboard      and 

Supply  Co. 
Kierulff.  Jr..  &   Co..   B.   F. 
Roebling's     Sons    Co.,    J.    A. 
Standard    Und.    Cable    Co. 
Western         Electric         Co., 

"Hawthorne." 
Rubber-Covered   Wire. 
Belden    Mfg.    Co. 
Electric         Appliance        Co., 

"Paranite." 
General    Electric    Co. 
Habirshaw  Wire  Co.. 

"Habirshaw." 
/Indiana     Rubber     &     Insu- 
latedWire    Co., "Paranite." 
Kierulff.    B.    F„    Jr.    &    Co.. 

"National." 
Roebling's    Sons    Co..    J.    A. 
N.    Y.    Insulated    Wire    Co., 
"Grimshaw."    "Raven 
Core." 
Okonite     Co.,     The.     "Oko- 
nite." 
Phillips       Insulated       Wire 

Co.,    "Parac." 
Safety    Ins.    Wire    &    Cable 

Co. 
Simplex   Electric  Co.,   "Sim- 
plex."   "Climax." 
Std.    Und.    Cable    Co..    "Tip 
-    "Top."      "Marsh,"       "Ster- 
ling." 
Western  Electric         Co., 

"Habirshaw,"    "Parac." 
Weatherproof    Wire.  I 

Elec.   Appliance   Co.,    "O.K. 
General    Elec.   Co. 
Kierulff,    B.    F.,    Jr.    &    Co., 

"Chicago." 
Okonite   Co,   The.   "Candee. 
Phillips       Insulated       Wire 

Co..    "O.    K." 
Roebling's  Sons  Co.,  J.  A. 
Simplex       Elec.       Co. 

Standard  Und.  Cable  Co. 
Telephone  &  Elec.Equip.Co. 

"American   Elec.   Works. 
Western  Electric         Co., 

"O.    K." 
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A  MODERN  UNIVERSITY  POWER  PLANT. 


I;',     GEO     H.    TINKER. 


Owing  to  the  addition  of  several  new  buildings 
and  to  meet  the  constantly  growing  demands  of  the 
University  of  Washington,  the  large  State  institution 
of  learning  at  Seattle.  Washington,  it  was  found  neces- 
sary to  greatly  increase  the  mechanical  equipment,  and 
for  reasons  of  economy  and  convenience  of  operation, 


The  building  is  of  pleasing  design  and  of  modern 
brick  and  concrete  construction.  It  contains  a  com- 
plete equipment  of  modern  mechanical  devices  for  the 
economical  generation  of  power,  lighting,  ventilating 
ana  heating  and  other  requirements  of  a  large  educa- 
tional establishment. 


Fitt.  1.     Power  I'liinl  of  the  University  of  Washington. 


as  well  as  for  the  advantages  it  would  offer  along 
educational  lines,  it  was  decided  to  build  a  complete 
new  power  plant  for  furnishing  light,  heat  and  power. 
The  power  plant  shown  in  Fig.  i  is  located  on  the 
east  side  of  the  university  campus,  close  to  and  over- 
looking Lake  Washington,  a  large  body  of  fresh  water 
noted  for  its  beautiful  scenery. 


The  power  house  is  divided  into  engine  and  boiler 
rooms,  the  latter  being  46'  6"  by  41'  4"  in  size  and  pro- 
vided with  a  brick  chimney  54"  diameter  by  100'  high 
(.reeled  on  a  concrete  base. 

BOILER     ROOM. 

A  spur  track  of  the  Northern  Pacific  Railroad 
leads   to   the   power   plant,   and   coal   is   received   in  a 


1  Chief  Engineer  Hailidie  Machinery  Company.  Seattle.  Washington. 
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concrete  bin,  as  will  be  seen  in  Fig.  2.  This  storage 
bin  has  a  capacity  of  500  tons. 

Coal  is  handled  from  the  receiving  bins,  to 
bunkers,  located  above  the  stokers,  by  means  of  con- 
veyor shown  in  Fig.  3,  driven  by  motor  located  in  the 
building. 

There  has  been  installed  for  present  needs  two 
Parker    water    tube    boilers    set    in    one    batters,    each 


plant,  and  it  is  only  on  very  rare  occasions,  due  to 
starting  tire  under  boilers  or  something  similar  that 
any  smoke  at  all  is  visible.  The  driving  power  for 
stokers  is  furnished  by  a  small  vertical  Hallidie  en- 
gine set  on  light  steel  platform  overhead.  This  engine 
is  belted  to  shaft  oxer  stokers  which  are  eccentric 
driven   (See  bigs.  4  and  5). 

\t  the  rear  of  the  boilers  is  located  the  breeching 


■'in.  *.     <  «>jil    Storage   Capacity   T»i>o  Tnn* 


^Ipr.  4.     elevated  ESnaine  for  0|H*mtltm   Stokers. 


boiler  having  2(^2  square  feet  of  heating  surface  and  which  carries  the  tine  gases  to  the  stack.  The  breech- 
designed  to  operate  at  160  pounds  safe  working  pres-  ing  is  made  amply  large  to  accommodate  an  additional 
sure.  Tressed  brick  is  used  in  the  settings,  which  are  boiler  unit  to  be  installed  in  the  future,  a  Hue  opening- 
laid  in  cement  mortar,  and  great  care  has  been  used  to 


make  a  model  installation  throughout. 

Each  boiler  has  a  single  steam  drum  54"  in 
diameter  by  jo  long  and  '_•"  thick  and  128  mild  Steel 
tubes  4"  in  diameter  by  [8'  long,  with  uptakes  and 
drum    nipples.      Each    boiler    is   equipped    with    an    8" 


24"  x  54'  blanked  off,  having  been  provided  for  future 
boiler.  Each  boiler  connection  is  furnished  with  a 
damper  operated  from  the  front  of  boilers  as  shown   in 

5- 

COAL    AND    ASH     HANDLING. 

As  stated  before,  the  coal  is  unloaded  from  bottom 


'\S. 


Kin.  :*.      Motor-Driven    Coal-Conveyor. 

delivery  nozzle,  two  3/4"  Ashton  Xo.  3  pop  safety 
valves  and  complete  boiler  trimmings  of  latest  pattern. 
A  grate  area  of  583  2  square  feet  active  surface  in  a 
Green  chain  grate  stoker  is  provided  in  each  boiler. 
A  water  back  of  extra  heavy  design  is  provided,  with 
water  supply  and  drain  pipes.  Almost  perfect  com- 
bustion   is   obtained    in    the    regular   operation    of   this 


Fig.   .".     Operation    of    Stokers. 

or  side  dump  cars  in  receiving  bin.  It  is  then  elevated 
to  bunkers  which  can  be  seen  in  Fig.  6,  which  also 
shows  the  conveyor  and  the  piping  arrangement  on 
top  of  boilers.  The  bunkers  have  a  capacity  of  30 
tons  and  from  each  a  delivery  spout  provided  with 
cut-off  gate  serves  the  coal  to  each  stoker.  The  coal 
conveyor  is  driven   by  a   5-horsepower  Westinghouse 
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motor,  with  starting  box  located  on  boiler-room  floor. 
From  the  chain  grates  the  ashes  drop  into  a  con- 
crete tunnel   under   the   boilers,    from    where   thev   are 
"sluiced"   out   through    the    east    wall   of   boiler   house 


I'l*;.    If.     Coal    Conveyor    and    Piping     trrangemenl    on    Top    of 

Hollers. 


and  through  a  chute  down  the  lake  bank.  Water  is 
pumped  by  electric  power  from  Lake  Washington  for 
the  requirements  of  the  University.  But  a  surprising- 
ly small  quantity  is  required  to  "sluice"  the  ashes 
away,  and  as  the  water  valves  and  nozzles  are  located 
in  the  boiler  room,  this  makes  an  altogether  conveni- 
ent, clean  and  inexpensive  method  of  getting  rid  of  all 
ashes. 

The  boiler  iced  water  is  mainly  secured  from  the 
returns  oi  tin-  heating  system,  augmented  when  neces- 
sary from  the  supply  secured  from  Lake  Washington. 
Return  water  is  collected  in  a  receiving  lank  located 
in  tank  room  on  east  side  of  building  i  See  Fig.  J\. 
This  tank  is  36  inches  in  diameter  by  ten  feet  long, 
made  of  Y\  inch  steel,  mounted  on  concrete  saddles 
and  fitted  with  overflow,  vent,  inlet,  suction,  automatic 
pump  control  manhole,  etc.  The  return  pump  shown 
in  Fig.  7  is  a  10x6x12  American  outside  packed 
plunger  pump,  made  by  the  American  Steam  Pump 
Co.,  steam  end  lagged  with  85  per  cent  magnesium 
blocks  covered  with  Russian  iron  held  on  with  polished 
brass  bands  and  brass  heads.  Pump  is  fitted  with 
Hills-McCanna  mechanical  lubricator  with  all  attach- 
ments. The  discharge  from  pump  is  connected  t<< 
leed  water  inlet  of  heater,  also  cross  connected  to 
feed    water   piping   direct   to   boilers. 


Kilt. 


CollorliliK    Tank    lor    Kt'ttiru    \Va(e 


A  750-horsepower  Cochrane  icL-d  water  heater 
and  receiver,  made  by  the  Harrison  Safety  Koiler 
Works,  is  provided. 

This  heater  is  located  in  a  corner  of  boiler  room 
near  boiler  feed  pumps  shown  in  Fig.  4.  An  average 
temperature   of   210   degrees    is    maintained    in   heater. 


A  _''_.  inch  pressure  water  system  is  provided  in  the 
power  house  for  fire  protection,  with  hose  and  noz-' 
zles  on  "Howard  hose  racks." 

All  low  pressure  piping,  return  piping,  drips  and 
blow  oft"  piping  are  placed  in  trenches,  on  separated 
rollers.  Removable  trench  covers  are  ;\s  inch  dia- 
mond plate  and  all  piping  arranged  so  as  to  allow  for 
setting  up  or  taking  out  of  connecting  bolts  at  any 
time. 

All  high  pressure  piping  is  extra  heavy  with 
standard  "V"  threads  made  into  flanges,  flush  and 
peened  out  solid.  All  valves  and  fittings  are  extra 
heavy,  with  tongue  and  groove  flanges  and  bolted 
with  standard  number  and  size  of  bolts  lor  250  pounds 
pressure.      All  gaskets   are   of  copper. 

All  piping  is  supported  bv  wrought  steel  strap 
hangers  on  rollers  with  brackets  to  allow  of  ex- 
pansion in  all  directions.  All  oily  drips  are  piped  to 
a  common  6-inch  main  leading  to  a  water  seal  in  re- 
ceiving tank  room,  from  where  they  are  discharged 
into    the    sewer. 


Pig,   s.      Elngine   lloom   of   Power   Plant. 

Two  outside  packed  plunger  boiler  feed  pumps 
of  the  American  Steam  Pump  Co.  make,  size  I2x6x  12 
inches,  fitted  with  Hills-McCanna  mechanical  lubri- 
cating devices  and  Lopes  automatic  pump  governors 
are  installed.  Steam  ends  are  jacketed  in  the  same 
manner  as  that  on   return   pump   already   described. 

THE     ENGINES. 

The  engine  room  presents  a  pleasing  appearance. 

It  is  32  feet  3  inches  by  4/>  feet  (>  inches  in  size,  with 
lofty  ceiling  and  plenty  of  light  and  ventilation.  The 
floors  are  of  concrete  with  smooth  hard  finish. 

Two  horizontal  simple  generating  units  are  in- 
stalled. These  are  Ridgway  engines,  made  by  the 
Ridgway  Dynamo  &  Engine  Co.,  direct  connected  to 
100  kilowatt  and  200  kilowatt  generators,  respective- 
ly. These  engines  (See  Figs.  8  and  9)  have  cylinders 
19x20  inches  and  14  x  14  inches,  and  run  at  200  and 
300    revolutions    per    minute    respectively. 

Each  engine  is  fitted  with  Ridgway  improved 
tank  oiling  system,  and  Hills-McCanna  lubricating 
devices,  with  nickle  plated  piping.  Two  complete 
sets  of  Thompson  steam  engine  indicators  with  re- 
ducing motion,  all  in  handsome  hardwood  cases  are 
provided. 
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mechanism  operating  on  the  "Begtrup"  inertia  gover- 
nors for  adjusting  speed   from  the  switchboard. 

The  engines  receive  their  steam  from  the  main 
steam  header  on  the  boiler  room  side  of  dividing 
wall,  as  shown  in  Fig  9.  Cochrane  steam  seperators 
are  placed  in  steam  lines  and  connected  with  trap- 
located  in  boiler  room.  The  engines  exhaust  into  an 
[8-inch   exhaust   main   placed   in  a  concrete   trench   and 


m  parallel  at  2300  volts.  The  rotating  parts  are  built 
upon  a  spider,  which  is  solid  and  arranged  to  be  press- 
ed on  engine  shaft.  The  external  frame  is  solid  and 
movable  parallel  to  the  -haft  to  allow  of  access  to  the 
windings,  as  can  be  noted  in  Fig.  9.  Armatures  of 
these  machine-  are  of  the  -lotted  drum  type  and  the 
core  i-  luult  <>f  laminated  steel  of  high  magnetic  qual- 
ity. Throughout  the  armature  spider,  core  and  wind- 
ings,  large  and   open   ventilating  ducts   are   provided, 


leading    to    the    -team    heating   system    for    supplying      the  design  being  such  as  to  set  up  a  forced  circulation 


heat  to  University  buildings.  Atmospheric  exhaust, 
hack  pressure  valve  and  18-inch  gate  valve  on  heating 
main  can   be  seen   in    Fig.  9. 

On  a  handsome  marble  guage  hoard  in  engine 
room  are  mounted  the  Schaeffer  &  Budenburg  -team 
gauges,  heating  and  receiving  gauge-  and  duplex 
gauge  for  checking  the  Davis  reducing  valve  shown 
in    Fig.    10. 


of  air  through  these  ventilating  -pace-,  liming  the 
rigid  test  of  the  plant  continuing  through  several  days, 
frequently  with  50  per  cent  overload,  these  generator-, 
a-  al-o  the  engme-.  ran  remarkably  cool. 

The     switchboard,     consisting     of     -even     panels. 
shown  in  Fig.  1  1.  was  al-o  furnished  the  contractor-  1>\ 
tin-   Westinghouse    Electric  and    .Manufacturing   Com 
pany.      it    is   located   in   the   engine   room,  and   consists 


Ki«.  it.      Rntrlne    Kimm    of    Power 


In  Fig.  10  is  also  shown  the  18-inch  Cochrane  oil 
separator  to  protect  the  heating  system,  also  the  live 
steam  connection  and  the  point  of  exit  for  the  18  inch 
exhaust  main.  This  exhaust  main  is  1  _>oo  feet  in 
length,  ha-  several  branches  8  inch  and  6  inch  in  size, 

he  various  University  buildings.  All  piping  is 
insulated  in  redwood  pipe,  carried  on  rollers  and 
provided  at  proper  intervals  with  concrete  manholes 
in  which  are  placed  expansion  joints  of  special  design 
anchored  on  concrete  piers. 

GENERATORS    AND    SWITCHBOARDS. 

The  generators  arc  of  the  Westinghouse  Electric 
&  Manufacturing  Company's  alternating  current  rotat- 
ing  field    engine   type.   3-phase,   60   cycle   and    operate 


en  panel-  all  of  which  are  24  inches  wide  b)  96 
inches  high,  except  the  two  generator  panels  which  are 
32  inches  wide.  All  oil  switches  and  circuit  breakers 
are  mounted  separately  hack  of  the  hoard,  the  operat- 
ing handles  only  being  mounted  on  the  panels,  connec- 
tion- being  made  by  bell  cranks  and  connecting  rod-. 
The  switchboard  is  arranged  for  the  control  of 
two  125  volt  exciter-,  one  100  kilowatt  and  one  200 
kilowatt  generators  previously  described,  -even  single 
phase  lighting  feeder  circuits  and  three  three-phase 
power  feeder  circuits.  Mounted  on  brackets  at  left 
end  of  board  are.  two  3000  volt  type  "I7"  A.  C.  Volt- 
meters, one  single  phase  synchroscope  and  one  3-phase 
power  factor  meter.     Panel  "A"  on  the  left  in  Fig.  11. 
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controls  the  two  exciters  and  the  power  house  lighting" 
circuits;  panels  "P."  and  "C",  the  generators,  and  on 
these  are  also  mounted  the  switches  for  manipulating 
the  synchronizing  devices  on  engines:  panels  "D" 
and  "E",  control  six  lighting  circuits:  panel  "F"  one 
single    phase    lighting    feeder   and   one   3-phase    power 


Irrangreinent    of    oil    Separator 


il    ReilnciuK     \  .1  o  «>. 


feeder,  and  panel  "G,"  which  controls  two  3-phase 
power  circuits.  All  panels  are  provided  with  the 
necessary  bus  bars,  wiring  and  inter-connections  be- 
tween instruments,  switches,  etc..  and  all  switches 
provided  with  suitable  terminals.  All  alternating  cur- 
rent instruments  for  the  2200  volt  circuit  are  provided 
with  series  transformers  and  all  shunt  instruments, 
such  as  voltmeters,  synchroscope  and  power  factor 
meters  are  provided   with  shunt   transformers. 

All  wiring  for  generators,  exciters,  switchboards, 
etc..  are  placed  in  trenches  with  removable  steel 
0  ivers. 

I  nder  this  contracl  was  installed  all  of  the  cir- 
cuits in  underground  duets  leading  to  the  various 
University  buildings.  Lead  covered  cable  was  used 
and  the  whole  installed  m  a  most  thorough  and  up-to- 
date  manner  and  subjected  to  a  severe  test.  The 
contractor  also  furnished  and  installed  three  j^,  kilo- 
watt oil  cooled  subway  transformers  with  water  tight 
eases.     These  were  installed  in  concrete  manholes. 

There  was  also  furnished  under  this  contract  one 
S  inch  and  13  inch  by  \2  inch  RidgWay  cross  compound 


Fig.     II.      Main    Switchboard, 

steam   engine   lor  experimental   work   in   the  new    Me- 
chanical Laboratory  of  the  University. 

All      piping,      fittings     and      valves    used     in     this 
installation   were  furnished  by  the  Crane  Company  of 


Chicago,  111.  All  pipe  covering  was  furnished  by  tile 
II.  W.  Johns-Manville  Co, 

The    entire     power     plant     equipment,     including 

heating  and  return  mains,  electric  circuits,  etc..  was 
installed  under  one  contract  by  the  llallidie  Machin- 
ery   Company    of   Seattle    and    Spokane.    Washington. 


riii.    12.      Bark    of    Main    Switchboard. 

under  the  personal  supervision  of  Mr.  II.  1..  Weber, 
the  contractor's  superintendent  of  construction. 
Howard  and  Galloway  of  San  Francisco,  were  the 
supen  ising  architects. 

MECHANICAL     AND     ELECTRICAL     LABORATORIES. 

I  lie  foregoing  mechanical  and  electrical  apparatus 
supplements  the  following  equipment  oi  the  mechani- 
cal and  electrical  laboratories  and  furnishes  an  object 
(--on  t,,  students  in  these  branches  oi  engineering  ol 
a  thoroughly  modern  type  if  installation.  The  appro- 
priation made  by  the  Washington  State  Legislature 
provided  for  the  construction  of  several  other  perma- 
nent buildings  besides  the  power  house  to  be  used 
by  the  Alaska-Yukon-Pacific  Lxposition  and  to  subse- 
quently revert  to  the  University  of  Washington.  One 
of  these  buildings.  Machinery  Mall,  will  be  occupied 
bv  the  b  ngineering  College  and  in  addition  to  class 
rooms,  drafting  rooms  and  offices,  will  contain  the 
testing  laboratories  of  the  department  ol  mechanical 
engineering,  and  the  laboratories  of  the  department  oi 
elect  rical  engineering. 

The  mechanical  laboratory  will  contain  a  McEwen 
cross'  compound  engine,  a  McEwen  single  cylinder 
engine,  a  Murray  Corliss  engine,  a  Hall  engine,  a  Foos 
gas  engine  and  a  He  Laval  steam  turbine.  Besides 
these  principal  machines,  the  equipment  consists  of 
condensers,  gauges,  indicators,  gas  apparatus,  barom- 
eters, thermometers,   pyrometers,   steam   calorimeters, 
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fuel   calorimeters,    speed    indicators,   brakes,   air   com 
pressor,  air  brake  outfit,  and  such  devices  as  may  be 
necessary    for    testing   and   calibrating   the    apparatus 
used. 

The  electrical  laboratory  is  equipped  with  gener 
ators  and  motors  for  both  direel  and  alternating 
current. 

In  the  D.  C.  section  arc  located  machines  of  the 
Westinghouse,  General  Electric,  Bullock  and  Western 
Electric  manufacture.  Lamp  banks,  switch  board; 
rheostats,  storage  batteries  and  other  necessary  ap- 
paratus arc  pro\  ided. 

In  tin-  \  C  section  arc  located  dynamos  oi  com 
mercial  typo;  a  two-phase  and  a  three-phase  Fort 
Wayne  generator;  three-phase  Westinghouse  rotary 
converter;  Wagner,  General  Electric  and  Bullock, 
single  phase  and  three-phase  induction  motors  and  a 
three-phase  Fort  Wayne  synchronous  motor;  trans 
formers,  lamp  hanks,  switchboards  and  numerous 
meters.  The  electric  equipment  of  the  power  house 
;  irmerly  occupied,  will  be  added  to  these  laboratories. 
War  the  engineering  building  and  the  new  power 
house  will  be  located  the  shops  of  the  mechanical 
engineering  department,  which  will  include  depart- 
ments in  woodworking,  machine  simp  and  foundry 
practice.  The  foundry  portion  of  this  building  will  be 
equipped  with  a  Whiting  cupola,  a  Steele-Harvey 
brass  furnace,  crane,  cure  ovens,  mill,  rattler,  shaker, 
riddles,  cure  machines  and  molding  machines,  and 
other  accessories.  One  wing  of  this  building  will 
contain  the  forge  shop,  which  will  be  fitted  with  20 
Buffalo  down  draft  forges,  a  power  hammer  and  a 
tempering  furnace. 

The  entire  equipment  of  the  pattern  shop  and 
machine  shop  will  be  moved  to  different  portions  oi 
this  building: 


DISTILLING  TURPENTINE  BY  ELECTRICITY. 
The  attention  of  Consul-General  George  \.  West 
has  been  called  to  a  small  plant  in  operation  in  Van- 
couver in  which  experiments  have  been  carried  on  for 
several   years   with   the   view  of  obtaining  turpentine 

from  the  resinous   w 1-    of   British  Columbia  !>\    an 

electrical    process   of   distillation.      lie      reviews      the 
pi  1  igress  made  : 

The  operations  thus  far  have  been  carried  on  in  a  small 
way,  only  about  two  cords  of  wood  or  mill  refuse  having  been 
treated  daily.  It  is  claimed,  however,  that  the  results  have 
been  eminently  satisfactory.  The  turpentine,  after  tests 
by  chemists  and  painters,  who  have  used  the  product  both 
for  inside  and  outside  work,  pronounce  it  to  lie  equal  if  not 
superior  to  the  turpentine  distilled  from  the  Ions  leaf  pine 
of  the  South.  From  one  cord  of  the  resinous  wood  treated 
it  is  claimed  that  the  tar,  oil,  rosin,  pitch,  and  charcoal  (the 
by-products),  more  than  pay  the  cost  of  the  distilation  of  the 
turpentine,  thereby  making  this  process  a  valuable  one. 

It  is  claimed  that  from  one  cord  of  pitchy  wood  cost  ins 
$5  there  can  be  extracted  chemically  pure  turpentine,  tar 
oil,  rosin,  charcoal,  and  pitch  to  the  aggregate  value  of  $24  70, 
the  present  market  value  of  these  commodities,  at  an  ex- 
pense of  $12.  giving  returns  of  $12.70  per  cord.  That  this 
statement  is  not  erroneous  is  vouched  for  by  persons  who 
have  the  most  thorough  knowledge  of  the  process  and  cost 
of  manufacture,  they  claiming  that  the  small  plant  now  in 
operation  is  producing  the  products  at  the  price  per  cord 
stated. 

The  amounts  of  by-products  said  to  be  obtained  from  one 


cord  of  wood  (amount  of  turpentine  secured  not  being  stated) 
are  as  follows:  Rosin,  60  pounds;  tar  oil,  20  gallons;  char 
coal.  1,300  pounds.  The  oil  is  used  for  wood  preservative,  and 
is  also  manufactured  into  shingle  stain.  The  charcoal,  hav 
ing  been  coked  and  cooled  in  a  can  ou1  of  contact  with  the 
air.  is  very  perfect  and  valuable  for  making  powder 

The  resinous  woods  necessary  tor  use  in  this  plant  are 
accessible  in  large  quantities  at  cheap  rates,  not  only  from 
1  be  many  mills  in  Vancouver  and  near  vicinity,  but  also  from 
the  standing  timber  thai  is  not  suitable  for  [umber,  and  can 
readily  be  procured,  The  plant  litis  recentlj  been  incn 
to  treat  4u  cords  of  wood  per  daj 


CURRENT  COMMENT 


Wireless  communication  was  established  between 
N'ew  York  and  Chicago  on  Ma)  3,  [909 

Mr.  Roosevelt  will  he  about  the  first  man  to  put 
the  efficacy  of  a  rifle  lilted  with  electrically  lighted 
sights  for  night  shooting  to  a  test,  with  a  weapon 
especiall)  given  him  by  the  United  State-  war  de- 
partment for  that  purpose.  The  sights  arc  the  in- 
vent i'  m  of  a  Chicago  man. 

A  12,000-candlepower  lamp  is  another  wonder. 
Recently  an  experiment  was  made   with  the  "Sylver 

lyte"  lain]),  the  light  of  which  is  guaranteed  to  pene- 
trate the  murkiest  brand  of  fog.  An  electric  bulb 
fits  into  the  power  lens  of  the  lamp,  which  magnifies 
u-  [2-candlepower  light  up  to  12. 000  candlepower  in 
a  concentrated  ray. 

The  Postal  Telegraph  &  Telephone  Employes' 
Association  of  Paris  has  thrown  down  the  gage  oi 
battle  to  the  government  l>v  forming  itself  into  a 
union  under  the  law  oi  1  NX  |  I  hi-  places  the  asso- 
ciation on  the  same  footing  with  the  workmen's  union 
and  gives  them  the  right  to  strike.  This  movement 
on  the  part  of  the  employe-  raises  the  important  issue 
of  whether  the  employes  -hall  be  the  masters  and 
not  the  servants  of  the  state. 

The  first  gas  in  Mexico  will  he  furnished  for  the 
capital  of  that  Republic  by  December  1st  by  the 
Mexican  National  (las  Company,  a  $2,500,000  Dela- 
ware corporation,  formed  by  1 .0-  Angeles  and  San 
Francisco  capitalists.  The  company  is  now  buying 
generators,  boilers  and  other  equipments.  The  mu- 
nicipal government  of  Mexico  City  ha-  granted  the 
necessary  concession  for  laying  the  mains  in  the 
streets  and  for  all  needed  improvements.  The  officers 
and  director-  are:  E.  I..  Doheny,  president  of  the 
Mexican  Petroleum  Company,  president;  C.  A.  Can- 
field,  first  vice-president;  R.  11.  Miner.  I.os  Angeles, 
second  vice-president;  Norman  Bridge,  Los  Angeles. 
secretary  and  treasurer;  E.  I'.  Ripley,  president  of  the 
Santa  Fe  Railroad;  I-"..  C.  Bradley,  manager  Pacific 
Telegraph  and  Telephone  Company,  San  Francisco; 
W.  I..  Hardin,  Los  Angeles,  and  Harold  Walker. 
Mexico  City.  For  making  the  pas,  crude  oil  from  the 
fields  of  the  Mexican  Petroleum  Company  at  Ebano 
and  along-  the  Gulf  of  Mexico  will  he  used.  At  the 
start  it  will  be  delivered  on  the  tank  cars  on  the  Mexi- 
can Central  and  the  capacity  will  be  T.000,000  cubic 
feet,  to  he  increased  as  rapidly  as  the  demand  justifies 
and  it  is  expected  to  reach  eight  or  nine  million  a-  a 
maximum. 
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CONSERVATION    IN    CALIFORNIA 


Representative  of  every  count}  of  California,  the 
eleventh  semi-annual  meeting  of  the  counties  com- 
mittee of  the  California  Promotion  Committee  con- 
vened at  Del  .Monte  on  .May  S  to  discuss  the  chosen 
theme,  "Conservation  in  California."  This  was  the 
first  state  meeting  to  consider  this  subject  held  in  the 
United  States  since  President  Roosevelt  called  the 
conference  of  the  governors  of  the  states  of  the  Union 
to  take  up  the  theme  of  conservation.  A  representa- 
tive member  of  the  N'ational  Conservation  Commis- 
sion was  present  at  the  meeting,  as  was  also  a  mem- 


Sbarboro,  chairman  of  the  Counties  Committee,  which 
has  met  twice  a  year  in  different  cities  of  California 
io  discuss  different  matters  of  general  State  interest 
and  importance,  each  session,  as  was  the  case  of  the 
Del  Monte  meeting,  confining  itself  absolutely  to  the 
consideration  of  a  single,   broad  subject. 

William  Sandholt,  Jr.,  of  Monterey,  welcomed 
the  delegates  to  Del  Monte  on  behalf  of  the  Monterey 
Chamber  of  Commerce.  Pacific  Grove  Hoard  of  Trade, 
and  the  ladies'  civic  clubs  of  the  two  towns,  which 
organizations  had  arranged  for  the  reception  and 
entertainment  of  the  delegates'. 


Meeting    in    the    Art    Gallery    of    the    Uel    Moute    Hotel. 


ber  of  the  Inland  Waterways  Commission  appointed 
by  President  Roosevelt,  as  well  as  other  federal  and 
State  officials,  experts  in  various  branches  covered 
by  the  general  subject  of  conservation,  and  the  papers 
presented  embodied  the  results  of  a  thorough  study 
■  •I  their  subjects  by  those  who  have  made  a  life  work 
of  them.  Epitomizing  the  ideas  in  the  papers  and 
the  ensuing  discussion,  the  report  of  the  committee 
on  resolutions  summed,  up,  to  an  extent,  indicated  the 
line  of  effort  that  will  he  made  l>v  the  Committee  to 
carry  to  an  effective  consummation  in  California  the 
movement  for  a  better  utilization  of  the  State's  nat- 
ural resources  and  a  wider  appreciation  of  the  impor- 
tance of  a  heedful  regard  by  the  people  of  today  of 
the  heritage  they  are  to  leave  to  the  people  of  tomor- 
n  iw. 

The   meeting   was   held    in    the   art    gallery   of   the 
Hotel  Del  Monte,  and  was  presided  over  bv  Andrea 


ADDRESS  OF  ANDREA  SBARBORO. 

Ladies  and  Gentlemen: 

The  eleventh  semi-annual  meeting  of  the  Coun- 
ties Committee  of  the  California  Promotion  Commit- 
tee  will  please  come  to  order. 

We  have  the  pleasure  to  meet  today  in  the  his- 
torical city  of  Monterey  on  the  border  of  the  Pacific 
ocean,  in  the  midst  of  most  beautiful  gardens,  a  spot 
of  which  there  are  few  equal  on  the  face  of  the  globe. 

The  principal  subject  for  discussion  at  this  meet- 
ing is  one  of  the  greatest  importance — "Conservation 
in   California." 

Nature  has.  indeed,  been  generous  to  California, 
giving  us  such  bounteous  and  diversified  resources,  as 
no  other  part  of  the  world  is  blessed  with.  It  is  our 
--acred  duty  to  conserve  these  gifts  in  a  most  careful 
manner. 

The  great  forests  which  have  been  handed  down 
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to  us  from  thousands  of  years  past  for  our  enjoyment 
and  proper  use,  sin  mid  be  conserved  and  handed  down 
ir  posterity    for  their  enjoyment   and   proper  use 
for  thousands  of  years  to  conic. 

Our    water    resources  on   our   soil    from 

Heaven   and    fed   by   our  snow-capped   mountains  arc 
abundant,   but    we   should   see   to    il    that    not   a   drop 
ot"   this   precious    water    i-    wasted,    hut    all    1" 
proper  use. 

<  lur  agriculture   should     be     carefully      Fostered. 
California   produces   to   perfection   all   the   necessaries 
of  life,  required  not  alone  for  the  use  of  its  own  people, 
hut  can  suppl)    its  surplus  to  many  people  in  our  sis 
ter  states  and  thr  the  wide  world. 

We  should  be  \  cry  grateful,  indeed,  to  our  pres- 
ent Congress  for  having  by  a  prudent  protective  tariff 
conserved  our  diversified   products   from   unfair   i 
petition;  and  we  grateful  to  our  recent    Leg- 

islature for  having  passed  by  unanimous  vote  of  both 
the   Senate  and    Assembly   resolutions   recommending 
the  encouragement   anil   protection   ,,1'  our  great    viti- 
culture! industry  and  appropriating  a  permanent  fund 
of  $15,000  to  the  Mate  Universit)   for  its  conservation. 
Gentlemen,  this   is  a   matter  of  the   greatest    im- 
portance   to    our    State,    both    morally    and    commer- 
cially.     Morally,   because   we   know    that    in   the  coun- 
tries  which  are  blessed  with  the  th.it 
produce  grapes   ;               ction,  all   the  inhabitants   use 
the  health)    juice  of  I               apes  at   their  meals,  and 
a-  has  been  recenth   pro                 ur  Ambassadors 
United  Slate-  Consuls  residing  in  those  com 
a   result    the   people  tire    free   from   the   evil  of  into 
t  ii  'ii. 

iecause  a-  our  State   is  one-third 
■'  than  the  kingdi  Italy,  which  gives  pi 

able  employment   in  the  viticulture!   industry   to  1 
five  million   inhabitants,  a,   with   the  same 

soil  and  climate,  can   i>r  n    same  |  make 

the  same   tint.'   wine  and   when  our  people   will   beo 
accustomed    to    drink    that    healthy,    non-intoxicating 
'deration    at    their    meals,    intoxication 
v  ill  mr   midst    and   California   will 

plo}    in    the   viticulture!    industr)    fivi 
people,  thus  turning  eep  hills  and 

beautiful    vineyards,  ns    and    1 

ughoul    the    Stale   and    adding  a    revi  two 

lion   dollar-  per  annu 
1  Mir    citrus    fruit-    will    likely    be    better    proti 

and  thus  aid  us  in  finding  new  market-, 
and  both  the  Xorthern  a;  lern  part  of  the  State 

will  increase  it-  producti  1  tnges  and  li 

hipped    to   man}    part-   of  the   world. 
Our  mine-,   which   first   brought   California   to  tin 
the   world,  should  also  be  carefulh    pro- 
ting  their  proper  management  in  such 
a    inaiiin  gambling    and    wildcat    scheme-    will 

I.     This  will  encourage  capital  to  invest 
.     enterprises    and    result    in      the 
ur    inexhaustible    mineral    re- 

1   also   be   carefully    regulated 

f  this 

In  ci  n.  I   will  1  ,rnia  i-  blessed 

vvit"  -     that     wlu-n    thee    will    have 


become   developed   tO   their    full   capacity,    with   due    1. 
gard  to  their  conservation,  tin-,  State  will  give  profil 
able   occupation    and    be    inhabited   by    twenty    millions 
of  the   mosl    prosperous  and  happ)    people  on   the   face 
1  ■;  the  globe. 

illowing  tin-  address  of  Mr.  Sbarboro,  the  Chair- 
man appointed  the  following  Committees : 

immittee  on  Credentials:     Geo.   I'.,   Finnegan  of 

da  county;   F.    X.    Delanoy   of   Alameda  county; 

l  .   A.    Turner  of  Tulare  county;  T.   A.    Richmond  of 

San    Francisco   count}  ;    Rudolph   A.    Wilson     oi    San 

I'.cnito  count)  . 

immittee   on    Resolutions:     Judge      Frank      II. 
Short  of  Fresno  county;  C.  A.  Moody  of  Los  Angeles 
county;  George  \Y.  Pierce  of  Yolo  county;  George  F. 
it-  of  Xapa  count}';  11.   F.  Stoll  of  Marin  county. 
If  space   would  permit,  it   would  be  the  pleasure 
oi  the  "Journal"  I  luce  in  it-  entirety  the  many 

valuable  ;  this  convention.     Two  of  the 

papers,  however,  are  of  such  general   interest   to  the 
American  people  that   we  reprint  them  as  read. 

THE     ECONOMIC     VALUE     OF     IMPROVED     RIVERS     AND 
DEEPENED    HARBORS. 
BY    JOHN    A     1 

The  complete  development  and  utilization  oi  our 

inland  waterways  for  navigation,  and  the  speedy  and 

efficient    improvement    of   our   sea   coast    harbors   are 

aps  the  mosl    important   of  all   matters  that   pre- 

sent   themselves  today   for  consideration  at   tin-  hands 

of   the    American    people.      Before    an    assemblage   ol 

this   character,    therefore,    where    conservation    is    the 

e,   it    i-   perhaps   ver)    proper  that    some   thought 

iven   to  this  subjeel     especially   to  that  phase  of 

the    subject    which    pertains    to    the    improvement    of 

inland   waterwa)  -. 

Tin-  conservation   of  our   water   is   without   doubt 
the   most    imperative   duty   thai    confront-   us;    for   in 
the    present    condition    of    waste,    or    non-utilization    of 
natural   resources,  the   waste  of  water  is  much   more 
far  reaching  than  the  waste  of  any  other  natural  gift. 
h   inch  of  rainfall  wasted   means  so  many   millions 
of    dollar-    lost    in     Agricultural    wealth;    tin-    flow    of 
cubic  foot  of  water  to  the  sea  unused  means  the 
Million-   of   dollar-    worth   of   heat,   of   light,   ol 
mechanical    force:  the   unused   channel  of  every   mile 
of    water   course   means   an    extravagance   that    in    the 
ists    the   people   of   this   nation    man}'   mil- 
lion- of  dollar-  each  year.     In   permitting  our   water 
waste,    therefore,    we    are    losing   the    primal 
rce  of  nearh    our  entire   wealth. 
By   concerted   efforl    a-  a  people,  a-  a  nation,   we 
may  cause  great  arid  and  unproductive  areas  to  yield 
ultural  product-;  we  may  harness  the  rivers  and 
1   flowing  streams  to  run  our  workshops  and  haul 
rain-,  and  at  the  -ante  time  produce  a  great  net- 
work of  intercommunicating  water  routes  upon  which 
our  products  may   be   most    economically   transported. 
Tt    is    with    the   transportation    feature   that   I    will 
deal  particular!)   on  this  occasion,  because  that  is  the 
sion  of  the    National   River  and   Harbor  Congress. 
There    are    at    present    some    45.000      miles   of    inland 
waterways  traversing  the   United   States,  upon   which 
commerce  could   be   carried   today  at   a  great   savings 
to    the   people    if   adequate    improvements    were    made 
hem.  such  as  have  been  made  upon  the  water- 


May   15.   1909] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


385 


ways  of  other  countries.  These  embrace  the  possible 
navigable  rivers  of  the  Pacific  coast,  the  16,000  miles 
in  the  valley  of  the  Mississippi,  and  about  17,000 
miles  of  rivers  from  100  to  300  miles  in  length  pene- 
trating the  Atlantic  and  Gulf  coasts.  They  are  to- 
day of  little  or  no  service  in  transporting  our  freights 
because  of  the  unstable  and  unreliable  depths  of  water 
to  be  found  in  them,  and,  owing  to  conditions  result- 
ing from  internal  development  and  the  advance  of 
civilization,  they  are  perhaps  of  less  use  today  in  trans- 
porting freights  than  they  were  in  their  natural  state 
sume  50  or  100  years  ago.  Prior  to  the  settling  of 
the  plains,  the  clearing  of  the  forests  and  the  draining 
of  the  pools,  silt  and  loosened  earth  that  now  fills  the 
natural  river  beds  was  held  by  native  turf;  forests 
that  no  longer  stand,  held  back  and  retained  the 
waters,  and  vast  areas  now  provided  with  modern 
drainage  no  longer  feed  out  the  even  flow  for  a  period 
uf  twelve  months,  but  disgorge  in  great  floods  for  two 
or  three  months  and  leave  the  channel  dry  or  too  shal- 
low for  navigation  during  the  remainder  of  the  year. 
All  of  this  can  and  should  be  rectified  by  the  national 
government,  so  that  this  vast  natural  system  of  water 
courses  could  again  be  utilized. 

We  are  neglecting  this  important  duty  every  day. 
and  the  condition  of  these  rivers  is  becoming  worse 
and  worse,  although  main-  believe  that  the  rivers  and 
harbors  of  the  nation  have  received  ample  funds  at  the 
hands  of  Congress.  When  von  pause  to  consider  that 
we  are  devoting  only  about  $22,000,000  each  year  to 
this  most  important  character  of  national  development, 
while  we  spend  $140,000,000  every  year  on  pensions, 
and  $110,000,000  every  year  on  a  navy,  and  $82,000,- 
000  every  year  on  an  army,  you,  too.  will  conclude  that 
this  phase  of  our  development  is  neglected. 

Consider,  moreover,  what  a  magnificent  invest- 
ment this  nation  could  make  by  improving  these  rivers 
for  navigation.  It  would  require  an  outlay  of  aboul 
$500,000,000  during  the  next  ten  years  to  construct 
the  needed  improvements  on  this  vast  system  em- 
bracing the  San  Joaquin  and  the  Sacramento;  the 
Snake  and  the  Columbia;  the  Missouri,  the  Ohio  and 
the  .Mississippi;  the  Red  and  the  Arkansas;  the  Inter- 
costal canal  and  the  Atlantic  Deeper  Waterway,  and 
all  of  the-  other  important  rivers  reaching  nearly  all 
parts  of  the  country.  Once  improved,  these  waters 
would  become  capable  of  navigation  and  a  vast  ton- 
nage that  must  now  move  by  rail  at  a  cost  of  $7.59 
per  ton  per  1,000  miles,  which  was  the  average  rate 
by  rail  last  year,  could  be  carried  at  a  rate  of  $2.00 
per  ton  per  1,000  miles,  which  was  the  highest  rate 
on  inland  waterways.  Now,  the  amount  of  freight 
carried  by  the  railway  systems  last  year  was  236,038,- 
000,000  tons  carried  one  mile,  so  that  if  the  waterways 
had  been  improved  and  had  been  able  to  carry  but 
one-tenth  of  this  bulk  at  a  saving  of  $5.00  per  ton  per 
1.000  miles  it  would  have  amounted  to  over  $118,000,- 
000,  or  more  than  25  per  cent  on  the  entire  cost.  As 
water  rates  determine  the  rail  rates,  however,  it  would 
have  even  been  more  than  this,  and  if  the  regulating 
influence  that  is  now  felt  by  the  roads  that  compete 
with  water  traffic  on  the  Great  Lakes,  the  Ohio  or 
the  Mississippi  river,  can  be  taken  as  a  basis,  the  re- 
duction would  have  been  $1.00  per  1,000  miles  on  all 
of  the  remaining  freight  that  was  carried  by  rail,  or 
practically   $200,000,000.      It   would    appear   then   that 


$318,000,000  saved  annually  to  the  American  people 
by  the  investment  of  $500,000,000  would  be  a  very 
good  investment.  There  is  no  doubt  but  what  such 
a  saving  would  follow  these  improvements  for  it  has 
been  demonstrated  wherever  we  have  made  thorough 
and  complete  improvements  to  benefit  navigation,  for 
example  on  the  Great  Lakes,  on  the  Monongahela 
river  and  along  the  Atlantic  coast.  Moreover,  we 
have  the  example  of  the  waterways  of  Germany, 
France,  Belgium  and  the  other  European  countries  to 
give  us  some  idea  of  what  could  be  saved  by  encour- 
aging transportation   by   water. 

Then,  too,  deepening  our  harbors  has  paid  for 
the  investment  many  times  over,  and  that  is  a  work 
which  must  be  extended  until  all  of  our  seaports  are 
capable  of  harboring  vessels  of  a  uniform  draft  of  at 
least  30  feet. 


\     slmrl    Stop    at    Pnjaro. 

It  is  estimated  that  all  together  we  have  as  a  na- 
tion expended  but  little  over  $587,000,000  in  river  and 
harbor  improvements.  On  twelve  important  harbors 
on  the  Gulf  and  Atlantic  coast  we  have  expended  but 
about  $53,000,000.  and  yet  the  saving  every  year  on 
freights  that  come  in  and  go  out  of  these  harbors 
because  of  the  present  greater  depth  exceeds  that 
entire  amount  many  times  over.  In  New  York  harbor 
alone  there  is  an  annual  saving  of  nearly  $82,000,000, 
because  a  35-foot  channel  exists  instead  of  the  former 
23-foot  channel.  The  reduced  price  on  the  export 
of  cotton  and  grain  alone  on  account  of  deeper  water 
in  the  Southern  harbors  nets  the  American  people 
over  $18,000,000  annually,  because  a  15,000-ton  vessel 
can  now  replace  the  old  3,000-ton  vessel,  and  charges 
2~  cents  per  100  pounds  less  on  cotton  and  5  cents 
per  100  pounds  less  on  grain  than  was  the  case  before 
improvements  were  made. 

Moreover,  it  is  at  least  interesting  to  note  the 
enormous  impetus  given  to  our  commerce  by  these 
improvements,  as  is  exemplified  by  a  few  of  the  East 
em  and  Gulf  harbors.  Boston  harbor,  deepened  from 
18  feet  to  30  feet  at  a  cost  of  $7,273,000  has  increased 
her  Commerce  from  $66,600,000  in  1870,  to  $200,700,- 
000  in  1007  ;  New  York  harbor  with  improvements  that 
cost  only  $2,146,000  has  increased  her  commerce  from 
$840,276,000  in  1886  to  $1,163,110,000  in  1907;  Nor- 
folk's commerce  has  been  increased  by  the  improve- 
ment of  Hampton  Roads  at  a  cost  of  $1,665,000  from 
$21,349,000   in    1890  to  $597,950,000   in    1907:   Mobile, 
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with  $4,949,000  spent  upon  her  harbor  deepening  it 
from  13  feet  to  23  feet  has  seen  her  commerce  grow 
from  $3,479,000  in  [890  to  $28,419,000  in  [907,  and  Gal 
veston  harbor,  improved  al  a  cost  of  $7,591,000  has 
shown  an  increase  from  $24,862,000  in  [890  to  $244, 
537,000  in  1907.  Nor  have  harboi  improvements  been 
less  remunerative  here  on  your  Pacific  coast,  for,  al- 
though in  all  of  the  harbor  improvements  made  out 
here,  from  San  Diego  on  tin-  south  to  Bellingham  on 
the  north,  onl)   about  $20  lias  been  expended; ^ 

yet  x,,  great  has  been  the  impetus  given  to  comn 
that   it   ha-  increased  in  the  aggregate  fro  -\ooo 

tons  in  1885  to  15,654,000  tons  in  1007.  At  Oakland, 
California,    and    Portland,    '  >regon,    the    results    have 

most  remarkable.     At  an  expense  to  the  nati 
government   of  a   little  over  Sj.S7S.000,  Oakland  har- 
bor entrance  has  been  increased  from  five  feet  in  1874 
to  25   feet    in    11)07.  and  as  a  result  her  commerce  has 

mded  from  [56,300  tons  to  L.210,125  tons  annu- 
ally. In  improving  the  entrance  to  the  Columbia 
and  perfecting  a  channel  to  Portland,  Oregon, 
about  $7,286,000  has  been  -pent,  and  the  conn, 
has  expanded  with  a  growth  of  4,351,000  ton-  m  [907 
as  compared  with  [,637,000  tons  in  [898.  It  ha-  been 
the  best   investment  of  any  $  •  er  made  b) 

this  nation,  and  more  investments  of  this  character 
must  be  made  in  the  future  if  we,  a-  a  nation,  are  to 
reap  the  benefits  to  be  derived  from  the  digging  of 
[he   Panama  canal. 

The  lime  ha-  come,  gentlemen,  when  these  river 
and  harbor  improvements  must  be  carried  on  in  a 
more  extensive  and  comprehensive  manner.  ["here 
must  be  more  businesslike  method-  pursued,  lai 
sum-  appropriated  and  work  must  be  done  in  a  more 
continuous  and  less  wasteful  manner.  Under  the 
[.resent    system    we    undertake   to   build   a   breakwater 

mat<  d   to  cos1  S; 
pria'.ed  to  -tart  the  work.      Half  of  tin-  is  used   in  get- 
ting read)    the   false   work  and   maybe  the  next    River 
and  Harbor  bill  fails  to  pass  Congress  and  l.\   the  time 
another  bill  can  be  pa  carrying  some  more  oi  the 

needed   $3,000,000,   til  work    ha-   been    destl 

by  toredos  and  must  be  built  Lgain.     We  under 

take  to  improve  one  of  our  rivers  and  contracts  are 
let  for  certain  lock-  and  dams  and  a  large  amount 
of  mone}  i-  appropriated  to  begin  the  work.  (  ongress 
fails  to  provide  for  this  undertaking  when  the  next 
River  and  Harbor  bill  is  framed,  and  hundred-  oi 
thousands  of  dollar-  are  lost  in  the  ravages  oi  floods 
and  time.  This  must  cease,  ami  a  continuous  river 
and    harbor    policy    must    take    it>    place,    with    money 

.  ided  even  year  just  a-  is  provided  for  the  army. 
the  navy  or  the  judiciary.  We  can  only  bring  about 
such  a  change  when  the  entire  American  people  shall 
have  been   informed  and  made  to  express  themselves 


useful    for    navigation    and    our    splendid    harbors    are 
uniformly  deepened   for  the  traffic  of   the   world. 

THE     CONSERVATION     OF    CALIFORNIA'S     FORESTS. 

r.Y    F.    E.    ol   M  -  I  ED. 

In  the  matter  of  conserving  it>  forest  resources, 
California  is  \astl_\  favored  over  man)  of  the  eastern 
states,  for  it  has  taken  up  ihis  problem  while  there 
ill  something  to  conserve.  In  the  Lake  region 
of  the  East,  for  example,  the  question  1-  one  ot  res- 
toration, rather  than  conservation  because,  practically 
speaking,  there  are  no  forests  left  to  conserve.  Fire 
and  ax  have  left  the  land-  waste  and  barren,  and  in 
man)  cases  the  onl)  vva)  to  secure  a  new  forest  i- 
through  artificial  planting. 

In    California    conditions    are    quite    different,    be- 
cause here  both  of  the  greal   mountain  ranges  of  the 
Still    fairly     well    covered    with    an    excellent 
growth,  and  if  we  carefull)    protect  and  wisely 
resources    now    standing   there    is   no   reason 
why    they    should    not    be    made    of    permanent    value. 
Rouglll)    speaking,   the    total    stand   of   limber   m   Cali- 
fornia  amount-   to   about    -'50   billion      feet.     <  >i      this 
amount   approximate^    one-half   i-  owned  by   the   na 
i   government   and   one-half  by   private  and   cpr- 
ite    interests.      If   conservatively    used    this    stand 
should  furnish  a  yield  of  over  two  billion   feet  annu- 
ally   for  all   time.     Those    forest    lands   owned    by   the 
national    government    are    now     fairly    well    protected 
and    the    policy    of    holding    them    a-    a    source    oi    pel 
manent    wealth    i-    alread)    established.       The    United 
State-  expend-  $400,000  each  year  for  their  protection 
and  administration  and  employs  over  400  men  in  this 
l'p   to   the    present   time   the    financial    returns 
me  half  the  amount  expended,  but 
year   it    i-   expected   that    the   income   will   equal 
xpcnditurc.      fhe  leading  principle  which  perme- 
the  whole  management  of  national  forest-  i-  that 
mid   be  kepi   growing  on   all   land-   which   are 
value   for   the   production   of  trees,  and    thai 
this  should  be  brought  about  through  wise  use.     The 
national   government,    for  example,     is     selling  large 
mature   timber  every  day.  but   the   forest 
Lil    in    -nrh   a    w  a\    a-   to   make  sure  of   future  crops 
011   the   logged  off  area-:  in  other  words,  the  lands  are 
protected  and   left   productive  after  lumbering  instead 
of   being   abandoned    to    tire    and    becoming    wa-te    ami 
in  m-pn  iducl  i\  e. 

fhe  question,  then,  of  most  immediate  importance 
in  California  is  how  to  bring  about  favorable  condi- 
tions for  practical  conservation  of  forest  resources 
on  private  and  corporate  timber  land-.  The  consid- 
eration of  tin-  subject  i-  peculiar  in  that  the  way  in 
which  the  forests  ot  California  are  handled  has  a 
marked  influence  on  almost  all  the  other  great  indus- 
tries of  the  state.     Am   discus-ion  of  this  subject  must, 


regarding   -itch    matter-.      You    here    in    California    can       therefore,    be   approached    not    from    the    standpoint    of 

help  bring  about   such  a  change  a-  well  as  the  people      the   timber  owner,  or   manufacturer:     not     from     the 

in  Illinois,  or  New    York,  or  Louisiana,  and  with  your      standpoint   of   the   rancher    or    irrigationist ;   not    from 

o    t   in  controlling  the  San  Joaquin  and  Sac-      (ne  standpoint  of  the  developer  of  water  power,  or  the 

;id    in   ha\  ing   better  pri  wisii  m    made 

r   in    \  1  air   harbi  >rs.   yi  >u   sin  mid   <\<  •  all   in 

1  help  agitat  •  Ltestion   and   pn  >m<  >tc 

i  -  will  insure  the  expenditure 

>t    less    than   $50,000,000   each   year   by    Congress 

until    these    worthy    rivers    arc    controlled    and    made 


miner,  or  the  home-builder,  <>r  the  city  resident:  but 
from  the  standpoint  of  all  these  interests  combined, 
riie)  are  all  intimately  affected,  because  wood  will 
always  be  most  essential  to  all  of  them,  and  because 
;t  land-  can  not  be  laid  waste  and  made  non-pro- 
ductive  without   causing  serious  injury  to  each.     The 
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problem  then  must  be  considered  from  the  standpoint 
of  the  common  good,  with  an  eye  to  what  the  future 
\\  ill  demand. 

There  arc  several  leading  points  in  the  question 
of  forest  conservation  which  some  years  ago  were 
widely  argued  'ind  discussed,  but  which  at  the  present 
time  may  fair'y  be  taken  for  granted.    They  are  these: 

It  is  worth  while  to  expend  mone}  now  in  order 
to  save  from  destruction    what   we  already  have. 

Land  of  chief  value  for  the  production  of  trees 
should  be  kept  covered  with  trees  with  the  greatest 
number  and  the  must  valuable  kind  of  trees  the  land 
will  produce. 

In  many  cases  it  is  essential  to  keep  tree-  grow- 
irg  on  mountain  lands  not  only  for  their  market  value 
as  trees  but  also  for  their  value  in  regulating  the  flow 
of  water,  so  vital  to  the  prosperity  of  the  agricultural, 
waterpower  and  other  interests. 

In  all  cases  where  the  land  should  be  kept  in 
trees,  the  forest  when  cut  should  be  handled  in  such 
a  way  as  to  get  the  besl  possible  new  crop  in  the 
shortest   time  and  at   the   least   expense. 

i  onditions  should  be  made  as  safe  and  as  rea- 
sonable as  possible  for  the  holding  and  proper  har- 
vesting of  the  next  en  >p. 

I  low    can  all  these  things  be  brought   about? 

Let  us  not  forget  that  they  mean  one  thing  to  the 
national  government,  or  the  state,  and  quite  another 
thing  to  the  private  owner.  The  State  maj  well  afford 
to  expend  money  for  protection  and  wail  compara- 
tively long  periods  before  ii  derives  comparatively 
small  returns  from  the  harvesting  of  future  en 
But  the  private  owner  is  naturally  and  usually  neces- 
sarily influenced  by  the  desire  for  the  greatest  pos- 
sible immediate  returns,  and.  under  existing  condi- 
tion-, can  not  often  afford  to  handle  hi-  property  with 
a  view  to  small  return-  after  comparative!)  long 
waits.  Under  almost  all  systems  of  conservative  man- 
agement which  provide  for  continuous  crop-  of  tim- 
ber the  rates  of  interest  obtained  on  the  capital  in- 
vested are  considerably  below  those  expected  by  the 
timber  operator  of  today,  who  must,  of  course,  face 
business    condition-    as    he    finds    them. 

And  so  it  may  well  be  a  question  whether  the 
State  must  not  eventually  advise  and  assi-t  in  the 
administration  of  the  bulk,  if  not  all  of  the  land- 
chiefly  valuable  for  the  production  of  timber,  at  least 
whenever  the  manner  in  which  they  arc  handled  af- 
fect- nol  only  the  individual  owning  them,  but  also 
many  other  important  interests;  and  in  manv  cases 
the  duty  of  caring  for  such  lands  may  necessarily  fall 
at  least  partly  to  the  State  because  the  individual  can 
not  and  should  not  be  expected  to  bear  the  sole  bur- 
den of  curtailing  his  profits  for  the  benefit  of  other 
interests. 

The  things  we  arc  working  for  are  to  protect  the 
timber  now  standing,  and  to  make  the  cut-over  lands 
keep  on  producing  ti  nber.  A  most  necessary  measure 
to  the  protection  of  private  timber  holdings  in  Cali- 
fornia is  a  wise  enforcement  of  the  clause  in  the  pres- 
ent State  law  which  provides  that: 

"All  lumber  companies,  corporations  or  individuals  shall. 
when  so  instructed  by  the  State  Board  of  Forestry,  and  at  a 
time  and  in  a  manner  prescribed  by  said  Board,  carefully  burn 
their  slashings,  by  which  is  meant  the  tops,  limbs  and  general 
debris  left  after  lumbering  " 


The  judicious  application  oi  this  clause  would  be 
a  long  -tip  ahead  toward  saving  million-  oi  dollars 
worth  of  privately" owned  timber  from  destruction.  The 
clause  might  well  be  amended  to  the  effect  that  if 
the  direction-  of  the  State  Board  of  Forestry  are 
not  complied  with  the  State  may  do  the  necessary 
burning  at  the  expense  of  the  owner  (under  the  pres- 
ent State  law  the  Counties  are  liable  in  this  respect 
for  slashings  along  County  roads  i.  It  might  provide, 
too,  that  the  slashings  shall  either  be  burned  or 
"otherwise   safely   disposed   of,"    for   it    is   not   always 

ssary  or  advisable  to  burn  them. 

The  fire  danger,  therefore,  could  be  largely  re- 
moved through  a  wise  application  of  the  present  fire 
law,  with  slight  amendments.  Objection  to  its  en- 
forcement could  not  be  seriously  considered,  for  it 
would  mean,  simply,  that  the  owner  or  operator  must 
use  reasonable  care  to  protect  other  adjacent  inter- 
ests just  as  valuable  as  his  own.  The  lumbermen  of 
the  State,  doubtless,  would  welcome  the  enforcement 
of  this  clause  as  a  means  of  self  protection. 

I  his  matter  i-  emphasized  because  nothing  of  any 
value  in  the  way  id'  forest  conservation  can  be  brought 
about  until  the  problem  of  protecting  lands  from  fire 
is  satisfactorily  solved,  hire  is  the  one  great  enemy 
which  must  be  conquered  before  any  practical  results 

possible.  A  vast  amount  of  good  has  already 
been  done  in  California  through  a  gradual  change  of 
sentiment  in  this  respect.  Only  a  few  years  ago,  for 
example,  people  were  careless  with  camp  tires  and 
paid  little  or  no  attention  to  a  forest  fire  speading  over 
the  mountains.  fires  were  numerous  all  over  the 
State  and  in  many  cases  were  considered  necessary. 
i  inn--  are  quite  different  at  present,  and  a  forest 
fire  is  looked  upon  a-  a  great  calamity.  This  change 
of  sentiment,  of  course,  has  been  brought  about  by  a 
campaign  oi  education,  which  should  be  kept  up  most 
vigorously,  for  there  is  still  room  for  improvement, 
fogether  with  this  changi  oi  sentiment  should  come 
a  system  of  paid  tire  fighters.  The  State  should  be 
covered  with  men  who  make  it  their  business,  and 
their  only  business  during  the  dangerous  season,  to 
watch  for  and  fight  forest  tire-.  A-  in  all  other  under- 
takings, organization  and  system  in  this  matter  are 
absolutely  essential. 

Another  most  useful  measure  vould  be  the  for- 
mation of  an  association  among  the  timber  owners 
for  common  protection  against  fire,  at  common  ex- 
pense. Such  an  organization  is  ajready  accomplish- 
ing much  in  Washington,  Oregon,  Idaho  and  Mon- 
tana, and  there  i-  no  reason  why  excellent  results 
should    not    follow    in    California. 

Assuming  thai  it  i-  feasible  to  protect  the  tim- 
ber ahead)  standing,  the  next  question  is,  what  can 
we  do  to  bring  aboul  such  condition-  a-  will  warrant 
the  timber  owner  in  logging  his  kind-  conservatively 
with  the  view  of  holding  them  and  protecting  them 
as  a  good  business  investment  until  the  next  crop  is 
ready  for  the  ax?  We  might  do  two  things:  First 
co-operate  with  him  in  protecting-  his  lands  against 
lire,  and  second,  reduce  the  taxation  on  cut-over  lands 
to  such  an  extent  as  will  make  it  profitable  to  hold 
them  for  the  next  crop  of  timber.  Let  the  State  and 
the  timber  owner  or  lumbermen's  association  com- 
bine and  establish  an  efficient  and  a  well-paid  fire 
patrol.     The  trouble  with  the  present  State  fire  patrol 
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i-  thai  ii  is  almost  entirely  voluntary;  you  can  not 
gel  anything  worth  while  without  paying  for  it,  and 
ii  the  State  contributes  its  part  it  means  thai  the  far- 
mer, the  miner,  the  waterpower  developer  and  all  the 
other  industries  affected   contribute  their  part. 

And  now  about  taxes.  Of  course,  the  only  object 
in  reducing  taxation  should  be  to  make  it  worth  while 
to  keep  trees  growing  on  cut-over  lands.  It  would 
be  foolish,  would  it  not,  to  reduce  or  remit  taxes  on- 
lands  which  might  be  slashed  to  pieces,  burned  up 
and  made  barren  and  non-productive  for  all  time? 
A  reduction  in  taxation,  therefore,  should  be  made 
onK  in  case  the  timber  owner  agrees,  in  co-operation 
with  the  State,  to  log  off  his  land  so  as  to  leave  it 
in  good  condition  for  the  production  of  another  crop, 
and  after  this  is  done,  also  in  co-operation  with  the 
State,  to  protect  the  coming  crop  against  fire.  In 
other  words,  does  it  not  hold  that  the  State  is  jus- 
tified  in  helping  the  private  owner  only  in  case  the 
private  owner  agrees  to  handle  his  property  so  as 
to  give  reasonable  assurance  that  it  will  continue  to 
lie  timber  producing. 

Whenever  such  an  agreement  is  made  the  State 
would  be  justified  in  reducing-  taxes  very  materially 
on  cut-over  lands,  or,  possibly,  in  remitting  them  al- 
together for  a  period  of  years.  (  )r  taxes  could  he 
collected  on  the  timber  when  harvested,  together  with 
a  small  annual  tax  on  the  land,  based  upon  its  pro- 
ductive value. 

Of  course,  any  considerable  reduction  or  varia- 
tion in  taxation,  or  its  abolishment  altogether  for  a 
term  of  years,  would  seriously  upset  the  financial 
systems  of  the  counties  concerned.  To  avoid  this 
the  State  might  pay  to  the  counties,  yearly,  a  sum 
in  lieu  of  taxes,  reimbursing  itself  from  time  to  time 
through  taxes  obtained  from  the  owner  or  from  the 
crop    when    harvested. 

But  whatever  plan  may  eventually  be  .found  wise 
and  practicable,  the  chief  end  in  view  should  be  to 
provide  that  a  reduction  in  taxation  and  assistance 
from  the  State  in  protection  should  be  accompanied 
1)  such  methods  of  lumbering  and  such  organized 
protection  as  will  make  it  reasonably  sure  that  the 
lands  will  continue  to  produce  trees  instead  of  be- 
coming waste  ami  non-productive.  hi  the  vast  ma- 
jority of  cases  we  can  keep  trees  growing  through 
a  natural  seeding  up  of  the  area  from  those  trees  left 
standing  after  logging.  This  is  proved  by  a  hun- 
dred years  of  forest  management  in  various  coun- 
tries throughout  the  world,  and  by  15  years  of  prac 
tical  operations  on  the  national  forests  of  this  coun- 
try. In  some  few  cases,  artificial  planting  must  be 
done,  but  this  is  expensive,  as  yet  rather  uncertain 
of  success,  and  demands  the  most  intensive  and  costly 
kind  of  protection.  Where  we  can  not  get  a  natural 
re-growth  we  should  by  all  means  plant  artificially, 
but  not  otherwise.  The  main  thing  is  to  log  over 
the  land  so  as  to  make  sure  of  a  natural  new  growth. 
To  carry  out  suggestions  similar  to  these  would, 
of  course,  require  more  or  less  State  machinerv,  to 
which  some  objection  may  exist.  It  would  mean, 
however,  but  a  slight  enlargement  of  the  present  ef- 
ficient State  Forest  Service.  In  order  to  accomplish 
anything  of  substantial  and  permanent  good  the 
State  must,  sooner  or  later,  play  its  full  part  and  take 
its   full  responsibility. 


And  one  thing  more.  Whatever  schemes  are 
worked  out  for  the  general  improvement  of  forest 
conditions  in  California  should  be  planned,  by  all 
means,  m  CO  operation  with  the  timber  interests.  With 
their  help  and  advice  everything  may  be  accomplished; 
without  their  co-operation  little  or  nothing  will  re- 
sult. The  timber  interests  are  fully  awake  to  the  fact 
that  better  forest  conditions  are  bound  to  come,  sooner 
or  later,  and  they  are  ready  to  do  their  part  for  the 
common  good.  It  remains,  then,  for  the  State  and 
all  the  other  great  interests  involved  to  do  their 
part.  The  whole  question  seems  to  resolve  itself 
into  a  problem  of  how  the  timber  owner  and  the  peo- 
ple of  California  may  best  co-operate  to  bring  about 
an  immediate  and  efficient  system  oi  protection 
against  fire,  and  how  provision  may  be  made  to  in- 
duce private  owners  to  cut  their  timber  and  protect 
their  lands  with  a  view  to  keeping  trees  growing. 

It  seems  hardly  necessary  to  emphasize  the  vital 
importance  of  forest  lands  to  the  agricultural  inter- 
ests. This  is  a  matter  which  is  felt  and  thoroughly 
understood  in  California.  Every  drop  of  water  is 
extremely  valuable  and  a  steady  flow  throughout  the 
season  is  absolutely  necessary  for  the  successful 
growing  of  crops.  On  treeless  lands  where  trees  will 
grow  a  forest  growth  should  be  established  as  soon 
as  possible;  and  in  conjunction  with  this  work  the 
vast  areas  of  dense  chaparral,  which  in  many  cases 
are  just  as  valuable  for  protection  purposes  as  trees 
themselves,  should  be  closely  guarded  from  destruc- 
tion by  fire.  This  means  hard  work  and  heavy  ex- 
pense in  the  construction  of  trails,  fire  lanes  and  tele- 
phone lines,  and  it  means,  too,  the  building  up  of  a 
trained  force  to  fight  out  this  problem  on  the  ground. 
The  people  are  full}'  awake  to  the  gravity  of  the  situ- 
ation and  are  enthusiastic  in  their  co-operation  with 
the  national  government.  What  is  needed  more  than 
anything  else,  however,  is  some  definite  and  workable 
plan  for  the  co-operative  protection  and  conservative 
management  of  private  and  corporate  mountain  lands. 
When  this  is  brought  about,  conservation  of  Califor- 
nia's forest  resources  will  be  assured.  Until  this  is 
brought  about,  the  ultimate  result  will  remain  in 
doubt.  The  national  government  is  doing  what  it  can 
with  the  means  at  its  disposal,  but  the  final  respon- 
sibility rests  squarely   with  the  State  of  California. 


F.  D.  Cornell  of  Los  Angeles  county,  of  the 
Forestry  Society  of  California,  spoke  on  "Eucalyp- 
tus Planting  in  California."  Me  showed  that  euca- 
lyptus culture  was  a  matter  not  only  of  State  but  of 
National  importance,  because  of  the  menace  of  tim- 
ber exhaustion.  lie  paid  high  compliment  to  the 
Forestry  Service  of  the  Government,  and  told  of  its 
development  during  the  past  few  years.  In  speak- 
ing of  eucalyptus  culture  he  said  it  was  an  industry 
that  was  sure  to  be  recognized  and  developed,  and 
divided  the  growing  of  eucalyptus  into  "commercial" 
and  "timber"  eucalyptus.  After  giving  a  careful  re- 
sume of  the  historical  and  scientific  facts  relating  to 
eucalyptus,  he  gave  comparisons  with  various  other 
woods,  showing  its  adaptability  for  many  uses  now 
given  over  entirelv  to  certain  defined  species  of  tim- 
ber. He  called  attention  to  the  need  of  Forestry 
Service  studies  where  the  people  could  be  shown  the 
results  of  definite  work,  and  defined  several  methods 


May  15,  1909] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


389 


of  gaining  co-operation    between   the   people  and   the 

<  i!  >\  eminent. 

(  ).  II.  Miller,  secretary  of  the  Sacramento  Valley 
Developmenl  Association,  had  for  liis  theme,  "(  ali 
fornia's  River  Problem,"  and  handled  it  in  a  thor- 
ough manner,  going  into  interesting  detail  showing 
the  needs  of  the  rivers  of  the  State.  He  showed  the 
enormous  land  values  at  stake  and  the  vast  possibili- 
ties that  were  promised  in  the  extensive  plan--  neces- 
sary to  proper  conservation  of  the  rivers  and  adja- 
cent properties.     In   conclusion   he   said : 

'\\  hat  better  result  could  this  meeting  accomplish 
than  to  see  that  a  way  is  provided  for  the  carrying 
out  of  this  great  Sacramento  Valley  project — irriga 
lion,  reclamation  and  navigation — all  with  one  might} 
effort;  a  project  which,  when  completed,  will  forever 
stand  as  a  monument  to  what  man  may  do  toward 
the  conservation  of  the  natural  resources  of  this  great 
country?" 

G.  B.  Lull,  State  Forester,  addressed  the  meeting 
on  "Forest  Tree  Planting  in  California,"  and  said  in 
part : 

"Tree  planting  has  been  carried  on  in  California 
since  very  early  time,  but  until  recently  there  has 
been  little  forest  tree  planting.  Trees,  hitherto,  have 
been  set  out  mainly  for  the  purpose  of  securing  pro- 
tection from  the  sun  and  wind,  or  for  ornament,  ami 
the  production  of  wood  has  been  only  incidental.  The 
tremendous  interest  which  has  been  aroused  lately 
in  forest  tree  planting  is  due  to  the  mere  general  un- 
derstanding of  the  growth  and  uses  of  various  species 
of  eucalyptus,  together  with  an  assurance  of  a  mar- 
ket  for  the   material. 

"The  area  within  which  eucalyptus  may  be  suc- 
cessfully grown  is  limited  first  by  temperature  condi- 
tions and,  within  this  range,  by  moisture  conditions. 
The  various  species  differ  in  their  power  of  enduring 
cold,  and  in  their  ability  to  withstand  drought,  and 
unless  account  is  taken  oi  their  requirements  planting 
can  only  result  in  failure.  Idle  State  Forester  exam- 
ines tracts  on  request  and  makes  reports  and  recom- 
mendations at  the  expense  of  the  applicant." 

\\,.  VV.  Mackie,  Soil  Expert  of  the  United  States 
Department  of  Agriculture,  in  speaking  on  the  topic, 
"The  Conservation  of  California's  Lands.''  said  in 
part : 

"Conservation  as  applied  to  California  sod-,  con- 
sists not  only  of  soil  conservation,  but  the  develop- 
ment of  the  soil  which  is  either  non-productive  or 
has  not  yet  been  made  t<>  produce  its  best  yields.  Po 
conserve  the  fertility  or  productivity  of  California 
soils  the  following  methods  will  have  to  be  employed 
Rotation  of  crops,  change  of  crops,  improved  culti- 
vation, irrigation,  drainage  and  fertilization.  To  de- 
velop soils  which  have  never  been  devoted  to  agricul- 
ture such  factors  as  irrigation,  drainage,  flood  pro- 
tection, introduction  of  new  crop-  and  improved 
methods  of  culture  will  be  found  necessary.  In  con- 
clusion some  effects  of  markets,  transportation  and 
quality  of  the  population  on  the  conservation  and 
development  of  the  soil  resources  will  have  to  be 
known  and  applied." 

Dr.  George  C.  Pardee,  former  Governor  of  Cali- 
fornia, and  California  member  of  the  National  Con- 
servation  Commission,   spoke   in   part   as   follows: 

"A  year  ago  last  May  there  was  held  in  the  city 


of  Washington  a  meeting  thai  those  who  attended 
believed  was  of  the  utmost  importance.  It  was  com- 
posed ol  the  Governors  oi  the  forty-live  States  of  the 
country,  three  advisory  members  from  each  State, 
and  certain  other  gentlemen  connected  with  the 
State  governments  or  prominent  in  some  phase  of 
the  conservation  problem.  Ou1  of  that  meeting  arose 
the  appointment  by  the  then  President  of  the  United 
States,  of  the  National  Conservation  Commission,  and 
under  the  direction  of  the  president  of  that  Commis- 
sion, it  is  my  pleasure  to  congratulate  this  body  on 
the  hearty  activity  that  it  has  assumed  in  the  consid- 
a  hi  of  tlii—.  problem,  and  to  express  the  hope-  that 
this  body  will  lend  its  assistance  and  its  encourage- 
ment to  the  work  the  National  Conservation  Commis- 
sion  is  doing." 

The  speaker  told  of  the  enormous  ravages  that 
had  been  made  upon  the  resources  of  the  country  in 
the  burning  and  cutting  of  timber,  averring  that  within 
the  life  of  perhaps  some  of  those  present  the  magnifi- 
cent redwood  forests  of  California  would  have  been 
totally  destroyed,  and  in  their  place  nothing  left.  He 
made  the  point  that  though  in  the  past  the  forests 
of  California  had  been  regarded  as  inexhaustible  ami 
even  though  in  the  aggregate  they  had  been  but  lit- 
tle affected  so  far.  it  was  necessary  to  learn  the  lesson 
of  conservation.  Me  showed  the  effect  of  denudation 
of  forests  in  particular  localities,  citing  the  instances 
of  the  country  tributary  to  the  Mad  and  the  Eel  rivers 
in  Humboldt  county,  which  streams,  owing  to  the 
deforestation,  were  raging  torrents  in  winter  and 
sprint;-,  destroying  property  and  causing  irreparable 
damage. 

"For  such  work."  he  continued,  "the  Xational 
Conservation  (  ommission  was  appointed  by  President 
Roosevelt,  and  this  was  one  of  the  greatest  works  that 
that  great  man  ever  did.  The  Commission  was  ap- 
pointed to  take  stock  of  the  assets  of  the  Lnited  States 
and  to  lay  out  a  plan  whereby  those  national  resources 
could  be  preserved  and  conserved.  Our  iron.  coal. 
-old,  silver,  natural  oil,  etc..  are  in  the  earth  only  in 
limited  quantities;  they  must  eventually  be  used  up, 
but  the  forests  can  be  conserved  even  unto  the  end 
of  time." 

Dr.  Pardee  traced  the  steps  taken  at  other  times 
and  in  other  nations  to  conserve  and  preserve  nat- 
ural resources,  and  he  cited  the  case  of  the  Stale  of 
Maine,  whose  supreme  court  had  declared  that  the 
owners  of  forests  have  no  right  to  c-ut  one  foot  of  tim- 
ber if  by  doing  so  the  property  below-,  adjacent  to  a 
stream,    may   be    injured    by    such    action    which    maj 

e    the    stream    to    rise   and   overflow. 

George  W.  Pierce  of  Yolo  county,  Chairman  oi 
the  Committee  on  United  Pacific  States,  presented 
the  fi  >llowing  repi  irt  : 

"Through  the  California  Promotion  Committee 
the  commercial  organizations  of  California  have  been 
brought  into  effective  co-operation,  resulting  in  ;j  a 
good  to  the  State  as  a  whole,  and  exemplifying  the 
value  of  teamwork  in  State  building.  Through  this 
iD-operation  California  has  not  only  received  wide 
advertisement,  but  her  many  industrial  and  commer- 
cial advantages  have  received  attention  in  all  parts 
of  the  civilized  world.  Her  wants,  from  a  govern- 
mental standpoint,  have  been  given  more  attention 
than  could  possibh    have  resulted   from  the  individual 
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efforts  of  the  local  organizations.  This  effective  co- 
operative \\<>rk  should  be  carried  to  a  broader  sphere 
of  usefulness  by  its  enlargement  to  cover  all  the  States 
of  the  Pacific  Slope.  This  entire  region  has  common 
interests,  financial,  commercial  and  industrial,  and  it 
is  separated  bv  natural  obstacles  from  the  rest  of 
the  United  States,  and  differ  in  many  material  ways 
from  the  rest  of  the  States  of  the  Union.  Their  needs 
demand  distinctive  treatment.  Specialization  is  re- 
quired in  their  development.  Organized  effort  is  re- 
quired  to  make  this  generally   known. 

"In  order  to  bring  about  a  concert  of  action  on 
the  part  of  the  seven  Pacific  States,  some  general 
plan  whereby  the  Pacific  Slope  region  mav  In-  brought 
into  closer  relationship  is  essential.  Such  an  organ- 
ization should  have  its  central  idea  formed  around 
some  such  plan  as  has  been  so  successfully  followed 
bv  the  California  Promotion  Committee  in  unifying 
the  interests  of  California.  To  this  end  it  is  suggested 
thai  steps  be  taken  by  the  California  Promotion  Com- 
mittee to  induce  the  formation  of  State  Central  or- 
ganizations in  Oregon,  Washington,  Idaho,  Utah,  Ne- 
vada and  Arizona,  or  in  such  of  them  as  have  not 
already    formed    such    central    organizations. 

"By  means  of  a  campaign  of  education,  carried 
on  through  the  Press  and  organizations  already  es- 
tablished, induce  the  people,  as  generally  as  possible, 
of  all  the  localities  of  each  of  the  above  named  States, 
to  form  local  organizations,  having  for  their  object 
tlu'  upbuilding'  of  each  individual  locality.  Make  this 
organization  the  unit  of  working  force.  Use  it  in 
combination  as  a  foundation  upon  which  to  build 
a  thoroughly  developed  State.  Following  the  organ- 
ization of  these  local  bodies  an  affiliation  should  be 
effected  with  a  central  organization  whose  energies 
should  be  devoted  to  harmonious  work  looking  to 
the   upbuilding  of  the   entire   State. 

"The  seven  State  Central  Organizations,  as  out- 
lined, will  then  l>e  in  position  to  reflect  the  desires 
oi  every  locality,  in  their  respective  State--,  thus  ar- 
riving at  a  definite  idea  of  what  is  required,  either 
politically,  commercially  or  industrially  by  the  State 
as  a  whole.  With  this  knowledge  of  the  needs  of  the 
various  Stale-,  concentrated  into  seven  organizations 
a  United  Pacific  States  Central  organization  should 
be  formed  with  one  representative  from  each  of  the 
seven  Stale  Central  organizations.  This  United  Pa- 
cific States  central  body  should  meet  and  decide  upon 
all  matter  requiring  concerted  action,  and  then  pledge 
I  lie  entire  strength  of  all  the  local  organization--  of 
each  of  the  seven  States  to  assist  in  carrying  out  the 
conclusions  reached.  Such  co-operation  would  enlist 
the  active  assistance  of  every  United  State--  Senator 
and  every  Congressman  from  the  Pacific  Slope.  Every 
matter  in  which  Federal  aid  is  desired  would  be  de- 
cided upon  by  the  United  Pacific  States  central  body, 
thus  giving  any  request,  from  any  part  of  this  sec- 
tion, a  powerful  backing  in  Washington,  not  only  in 
Congress  but   in   the  departments  as  well. 

"The  benefits  certain  to  accrue  from  the  co-op- 
eration outlined  arc  obvious.  These  would  be  con- 
stantly increased  as  the  strength  and  importance  of 
the  central  organization  became  apparent.  Benefits 
arising  from  interchange  of  commodities,  and  the 
broadening    of    commercial    relations    world    soon    be 


realized,  while  the  growth  of  the  entire  region  would 
become  a  matter  of  common  interest  and  general  solic- 
itude, as  all  parts  became  more  interdependent  and 
mutually    helpful." 

REPORT  OF  COMMITTEE  ON  GOOD  ROADS  LEGISLATION 

The  following  report  was  submitted  by  the  Com- 
mittee on  ( iood  Roads  Legislation,  appointed  at  the 
meeting  held  at  Los  Angeles  last  November.  The 
Committee  is  composed  of  H.  A.  van  C.  Torchiana, 
Santa  Cruz,  chairman;  J.  M.  Eddy,  Stockton;  Samuel 
G.  Buckbee,  San  Francisco;  W.  L.  Gerber,  Sacramen- 
to, and  P.  W.   Blanchard,  Los  Angeles. 

"To  the  Counties  Committee  of  the  California 
I  'rutin  >ti<  m   (  i  immittee  : 

"The  Legislative  Committee  on  Good  Roads  begs 
leave  to  submit  the  following  report  and  recommenda- 
tions: 

"The  most  important  legislative  action  relating 
to  good  road-  in  California,  passed  by  the  State  Leg- 
islature at  its  recent  session,  was  Assembly  Pill  No. 
ooo.  authi  >rizing  the  o  mstructii  in.  acquisitii  >n  and  main- 
tenance ami  control  of  a  system  of  State  highways. and 
the  expenditure  of  $18,000,000  therefor.  This  is  to  be 
ratified  by  the  people  at  the  next  general  election, 
authorizing  the  State  to  issue  bonds  for  the  purpose 
of  carrying  out  the  provisions  of  the  act.  This  will 
mean  a  svstem  of  roads  which  will  cover  the  State 
and  unite  with  County  roads,  and  will  place  Califor- 
nia in  the  forefront  of  States  noted  for  good  highways 

"Other  bills  of  minor  importance,  such  as  As- 
sembly Pill  No.  001.  Senate  Pills  Nos  7,  61,  128.  215. 
242.  32J,  332,  355,  cover  specified  short  toads  to  be 
built   bv    the   Mate   in   various   parts  of  the   State. 

"All  these  bills  are  progressive  steps  in  the  plan 
to  have  a  splendid  system  of  highways  in  California, 
and  all  of  them  are  commended. 

"In  addition  to  this  legislative  action  the  Califor- 
nia Promotion  Committee  has  prepared  and  circulated 
for  signatures  a  petition  to  the  Secretary  of  the  Interior 
asking  that  automobiles  lie  permitted  to  use  the  roads  in 
Yosemite  Park,  under  proper  and  suitable  regulations. 
This  petition  is  in  the  hands  of  the  secretary  of  this 
meeting,  and  we  recommend  that  it  be  generally 
signed  by  representatives  of  the  organizations  here 
assembled  and   be  endorsed  by   this  meeting." 

The  special  interest  of  the  report  of  the  Commit- 
tee on  Highway  Tree  Planting,  appointed  at  the  Los 
Angeles  meeting,  as  presented  by  Prof.  Willis  L. 
[epsen,  of  the  University  of  California,  chairman  of 
the  Committee,  lies  in  the  selection  of  roads  on  which 
to  initiate  the  plan  of  State-wide  planting  of  highways. 
Two  highways  are  designated  as  main  axes  for  tree 
planting,  the  work  to  be  gradually  extended  to  branch 
roads  and  connected  up  with  subsidiary  axes  in  various 
parts  of  the  State.  The  two  main  roads  are  El  Ca- 
mino  Real,  from  Los  Angeles  to  San  Francisco,  and 
the  second  the  main  highway  along  the  east  side  of 
the  Sacramento  and  San  Joaquin  valleys  from  Red- 
ding to  Bakersfield,  and  connecting  the  most  impor- 
tant cities  of  that  region,  threading  a  rich  agricultural 
area  and  with  direct  highways  to  the  towns  of  the 
gold  and  timber  belt  of  the  Sierra  Nevada. 

Planting  should  be  done  tinder  the  provisions  of 
a  recently  enacted  law   by  which  boards  of  supervisors 
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are  empowered  to  appoint  a  Count}'  Hoard  of  Pores- 
try  of  five  persons,  and  provide  appropriations  there- 
for. The  County  Board  of  Forestry  appoints  a  Coun- 
ty Forester,  whose  duties  are  especially  concerned 
in  highway  trees,  and  whose  term  of  office  is  at  the 
pleasure  of  the  Hoard.  Failing-  favorable  action  of  a 
Board  of  Supervisors,  Improvement  Clubs  are  ex- 
pected to  make  beginning's  on  the  plan  in  the  way 
of  planting  to  serve  as  model  highways  designed  to 
have    educational    effect    on    the    community. 

The  plan  as  a  whole  is  expected  to  appeal  to  the 
imaginations  of  the  people  of  California,  since  it  will, 
when  carried  out,  give  us  a  system  of  highways  the 
like  of  which  exists  in  no  other  country  on  so  great 
a  scale. 


At  the  conclusion  of  the  meeting  the  following  reso- 
lutions were  offered  and  unanimously  adopted: 

Resolved,  That  this  gathering  strongly  endorses  the 
plan  proposed  by  the  National  Rivers  and  Harbors  Congress 
for  the  issuance  of  Government  bonds  in  the  sum  of  $500,000,000 

fur  the  improvement  of  the  navigable  rivers  of  the  United 
States,  believing  said  plan  to  be  the  most  feasible  yet  pro- 
posed for  securing  much  needed  improvement  of  the  interior 
waterways  of  our  country,  and  we  request  our  Senators  and 
Representatives  in  Congress  to  use  every  legitimate  means  to 
bring  about   such   a  bond  issue. 

Resolved,  That  we  heartily  endorse  the  work  of  the 
tinted  States  Weather  Bureau,  and  cordially  recognize  its 
services,  which  have  been  of  inestimable  value  to  the  people 
of  the   State   of   California. 

Resolved,  That  this  Counties  Committee  of  the  California 
Promotion  Committee  cordially  approves  the  development  and 
carrying  on  of  the  policy  of  conserving  the  naturaly  resources 
of  the  country,  particularly  its  various  mineral  resources  and 
the  fertility  of  the  soil,  and  commends  the  excellent  work  that 
has  recently  been  done  in  that  direction,  believing  that  the  end 
should  be  kept  strictly  in  view  that  all  such  developments,  in 
common  with  the  other  resources  of  the  country,  are  for  the 
advantage  and  benefit  of  the  people  residing  in  the  districts 
where  such  resources  exist,  and  are  developed,  and  that  such 
developments  should  be  made  with  the  end  in  view  that  such 
resources  and  the  products  of  the  same  should  be  available  to 
the  people  at  the  least  possible  cost  and  as  widely  distributed 
and  enjoyed  as  the  natural  conditions  would  permit 

Whereas,  The  storage  of  water  by  companies  engaged  in 
the  development  of  electric  power,  where  such  storage  is  upon 
the  tributaries  of  the  principal  streams  of  the  State,  tends  in 
a  large  degree  to  withhold  the  flood  waters  of  such  streams. 
ami  therefore  reclaims  anil  prevents  the  overflow  of  large  dis- 
tricts of  land  needing  reclamation,  and  the  water  so  reserved 
and  withheld  is  added  later  on  to  the  natural  flow  of  the  streams 
in  the  dry  seasons  of  the  year,  thus  increasing  the  supply  avail- 
able for  irrigation  and  other  beneficial  uses;  therefore,  be  it 

Resolved.  That  this  Committee  of  the  Counties  Commit- 
tee of  the  California  Promotion  Committee  endorse  the  recent 
action  upon  the  part  of  the  United  States  Government  making 
a  reduction  in  the  charges  imposed  upon  the  electric  power 
where  the  same  is  developed  by  the  use  of  such  stored  water, 
as  we  believe  that  all  such  beneficial  enterprises  should  be  en- 
couraged to  the  end  that  the  largest  development  of  our  nat- 
ural resources  may  he  obtained  and  the  cost  to  the  consumer 
reduced. 

Resolved.  That  we  heartily  thank  the  United  States  Con- 
gress and  mir  State  Legislature  for  the  Acts  passed  and  the 
appropriations  made  to  conserve,  protect  and  foster  the  viti- 
cultural  industry  of  this  State  and  of  the  Nation. 

Resolved:  Whereas,  The  commercial  culture  of  the  euca- 
lyptus   trees    in    California    has    reached    such    large    proportions, 


and  is  certain  to  assume  so  prominent  a  position  in  the  future 
economy  of  the  State  and  the  Nation,  and. 

Whereas,  There  is  a  lack  of  absolute  and  official  data  on  the 
subject  of  choice  of  species  for  given  conditions  and  situations, 
and  information  concerning  specific  value  of  the  many  species, 
and  their  comparative  values  for  specific  and  special  purposes  as 
regards  the  California-grown  timbers;  now,  therefore,  be  it 

Resolved,  That  the  Forest  Service  of  the  National  Gov- 
ernment be  asked  to.  at  the  earliest  possible  moment,  institute 
most  comprehensive  tests  and  experiments  in  order  that  this 
official  data  ma>  he  placed  at  the  service  of  the  State,  and  be 
it    further 

Resolved,  I  hat  it  be  requested  that  such  investigations  and 
tests  he  broadly  commercial  in  their  bearing,  rather  than  tech- 
nical, and  that  the  results  of  such  tests  be  published  as  rapidly 
as  obtainable. 

Resoh  ed.  That  the  Counties  Committee  approves  of  the 
appointment  of  the  National  Conservation  Commission  and  de- 
sires cordially   to  co-operate  in  its  work. 

Resolved.  By  the  Counties  Committee,  that  the  report  of 
the  Committee  on  Tourist  in  California.  Committee  on  Good 
Roads,  the  Committee  on  Highway  Tree  Planting,  and  the  Com- 
mittee on  United  Pacific  States  be  adopted,  and  that  the  Cali- 
fornia Promotion  Committee  be  requested  to  carry  out  these 
several    reports.      Be   it    further 

Resolved.  That  the  Committee  shall  receive  the  thanks  of 
this    meeting    and    be    discharged. 

WHEREAS,  Through  the  courtesy  of  the  management  of  the 
Hotel  Del  Monte,  this  eleventh  meeting  of  the  Counties  Com- 
mittee of  the  California  Promotion  Committee  has  been  greatly 
facilitated,  and  the  delegates  have  been  given  most  delightful 
surroundings,    and 

Whereas,  Invitations  have  been  received  from  the  Chamber 
of  Commerce  of  Monterey  and  the  Board  of  Trade  of  Pacific- 
Grove,   to  participate  in  certain   entertainment,   ami 

Whereas,  This  entertainment  will  follow  the  business  meet- 
ing of  the  Counties  Committee,  consequently  be  too  late  to  allow 
of  this   formal  action,  be  it 

Resolved,  By  the  Counties  Committee  of  the  California 
Promotion  Committee  in  Eleventh  Semi-Annual  meeting  as- 
o  mhled.  that  the  thanks  of  the  organization  he.  and  are  hereby, 
tendered  to  the  management  of  he  Hotel  Del  Monte  and  to 
the  Chamber  of  Commerce  of  Monterey,  and  the  Hoard  of  Trade 
of   Pacific   Grove    for   these    courtesies,   and   he    it    further 

Resolved,  That  the  secretary  he  instructed  to  so  notify 
the  management  of  the  Hotel  Del  Monte,  and  the  Chamber  of 
Commerce  of  Monterey  and  the  Board  of  Trade  of  Pacific 
Grove,  and  also  give  copies  of  these  resolutions  to  the  Press 
of  the   State   with   tin    request   that    thev    he   given    full   publicity, 

RESOLUTION  OF  THANKS  TO  THE  PRESS. 
Whereas,  The  Press  of  California,  together  with  the  Asso- 
ciated Press  and  United  Press  Associations,  have  been  constant 
and  faithful  workers  in  the  cause  of  upbuilding  California,  and 
Whereas,  The  unselfish  and  persistent  good  work  of  this 
mighty  force  in  civilization  should  he  fittingly  recognized  on  all 
iccasii  ms.  be  it 

Resolved.  By  the  Counties  Committee  of  the  California 
Promotion  Committee,  in  Eleventh  Semi-Annual  meeting  con- 
vened, that  the  heartfelt  thanks  not  only  of  this  Committee 
but  of  every  Californian.  in  whatever  walk  of  life  he  may  be. 
is  due  to  the  Press  and  the  Press  Associations      lie  it   further 

Resolved,  I  hat  in  acknowledgment  of  that  due.  the  Gmi- 
ties  Committee  of  the  California  Promotion  Committee  hereby 
extends  to  the  Press  of  California  and  the  Press  Associations, 
it-  thanks  and  appreciation,  on  behalf  of  the  two  hundred  af- 
filiated organizations,  representing  every  county  m  the  State, 
and  be  it   further 

Resolved.  That  copies  of  this  resolution  be  sent  to  the 
Press   with    the   request    that    it    he   given    publicity. 
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on  Saturday  last,  and  as  printed  in 
another  column  of  the  Journal,  com- 
mendaton     of    the    action    of    the 


The  resolution  adopted  by  the  Counties  Commit- 
tee of  the  ( lalifornia  Promotion  Committee  at  the  semi- 
annual  session   held  at   Del   Monte 
Conservation 

Vital  to  Power 
Companies 

government  in  lessening  the  charge  to  power  com- 
panies for  uses  of  the  forest  reserves  of  the  govern- 
ment, while  admirable  of  itself,  does  not  go  far  enough. 

In  appreciation  of  the  services  rendered  l>y  the 
power  companies  indirectly  to  the  government  in  its 
schemes  of  reclamation  and  irrigation  and  in  the  con- 
servation of  the  forests,  and  directly  to  the  people  of 
the  State  of  California,  who  are  immeasurably  bene- 
fited by  the  policies  of  the  power  companies,  it  must 
be  remembered  that  the  pioneers  of  hydro-electric 
transmission  and  natural  conservation  of  the  flood 
waters  have  been  the  power  companies  of  this  State. 

Taking  advantage  of  the  earlier  installations  of 
reservoirs,  ditches  and  flumes  built  by  the  hardy  pio- 
neers  in  mining,  the  power  companies  have  been 
enabled  to  do  more  in  the  way  of  conservation  than 
has  as  yet  been  accomplished  by  the  government,  and 
in  the  natural  trend  of  the  increase  of  its  business,  will, 
in  their  own  protection,  do  still  greater  things. 

The  reforestation  of  the  water-bed-  of  Cali- 
fornia, denuded  by  the  demand  for  timber,  is  as  much 
to  the  interest  of  the  power  companies  as  it  is  to  the 
people  in  the  valleys,  and  the  larger  the  reservoirs  are 
built,  and  the  more  water  impounded  during  the  run- 
off of  the  winter  months  by  the  power  companies  for 
the  purpose  of  establishing  a  high  load  factor  at  their 
plants,  is  m|'  inestimable  benefit  to  those  living  con- 
tiguous i"  the  rivers  of  I  alifornia  b_\  the  prevention, 
through  conservation  of  the  wasteful  floods  in  winter, 
ami  by  the  added  quantity  of  (low  to  the  rivers  during 
the  dry  season,  when  the  reservoirs  of  the  power  com- 
panies are  drawn  upon  for  power  purposes. 

The  policy  of  the  government  toward  the  hydro- 

ric  companies  of  the  State  should  lie  of  the  most 
liberal  character,  and  if  a  liberal  policy  i-  employed,  it 
will  be  found  that  the  power  companies,  in  self-interest, 
will  act  in  greater  harmony  with  the  government  in  all 
of  the  purposes  towards  which  conservation  is  the 
fact'  ir 
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The   reporl   of   Messrs    '  on    and    limit  submitted 
to  the  Koard  of  Supervisors  of  the  (  ity  and  County  of 
San   Francisco  with  reference  to  the 
Unjust  complaints  of  consumers  of  the  gas 

Criticism  companies   supplying   the    city,   and 

published  in  this  issue  of  the  Journal. 
is  the  most  fitting  reply  to  the  unfair,  prejudiced  and 
n  Steel  Works  Adopt  Electric  Furnace  ....   3%       unwarranted    attacks    made    upon    those    companies    in 


This                          ih.     report    in  full    .if    A.    jr.    Hunt    and 

C.    I.    Cory     Consulting    Engii  e   San 

Francisco   Board   ol   Supervisors  to   investig    '              above 

sub" 

5    R  stabli  hed  


396 


Association  Stationary    Engineers  396 

Patent-  397 

Industrial  .   398 

"Lutz"   M    <:<  i   Moulding. 

ig     I :  I  ■  ■ i  >s1    I 


Westinghouse    Ba  tterj 
]  sthnius  of 
Trade  Notes 
News   Notes 


Panama 


399 

41  ii  i 
4111 


the  wild  hysteria  of  present  attitude  of  the  daily  papers 
towards  all  public  service  corporations. 

Tt  is  pleasing  to  note  that  the  verdict  rendered  by 
Messrs.  Hunt  and  Cory  entirely  exonerates  the  gas 
companies  from  any  of  the  many  crimes  charged 
against  them,  both  by  press  ami  unreasonable  con- 
sumers, and  it  is  also  a  matter  of  congratulation,  as 
indicated  by  this  report,  that  the  quality  of  gas.  both 
in  candle  power  and  its  high  efficiency  in  heat  units. 
furnished    the   people   of  the   city    and   count)'   of   San 
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Francisco,  is  superior  to  that  furnished  anywhere  in 
the  United  States,  which  is  a  true  indication  of  the 
fairness  of  the  lighting  corporations  towards  the  public. 

In  the  development  of  the  Welsbach  burner  and  of 
gas  appliances  fur  heat,  the  necessity  for  a  large  num- 
ber of  B.  T.  U.'s  has  been  made  imperative,  and  the 
changes  of  manufacture  of  gas  in  the  State  of  Cali- 
fornia, due  to  cheap  oil,  has  made  this  possible. 

In  England  a  14  c.  p.  gas  of  450  I!.  T.  U.'s  is 
deemed  an  excellent  quality  of  gas  to  be  delivered  by 
the  company,  and  in  the  Eastern  States,  as  a  rule,  the 
B.  T.  U.'s  do  not  exceed  500  and  the  c.  p.  18. 

It  is  but  reasonable  to  suppose  that  the  hysterical 
attacks  made  by  the  daily  press  upon  the  company  in 
other  matters  than  that  of  the  quality  of  its  gas,  are 
about  as  near  correct  as  their  charges  have  been  proven 
to  be  in  these  particular  instances. 

All  of  this  leads  up  to  the  absolute  necessity  for 
some  amendment  of  the  present  laws,  and  particularly 
of  the  Constitution  of  this  State,  which  will  permit  of 
the  placing  of  public  service  corporations  within  the 
control  of  a  Board  of  Commission,  similar  to  that 
existing  in  .Massachusetts.  Wisconsin  and  other  State-, 
so  that  full  justice  may  be  done  by  impartial  investi- 
gations, both  to  the  companies  operating  and  to  the 
consumers,  to  the  end  that  the  daily  bickerings  be- 
tween public  and  corporations  may.  by  judicial  enact- 
ment, be  removed  from  the  domain  of  prejudice,  and 
put  upon  that  high  plane  which  will  give  to  the  com- 
panies a  just  return  upon  capital  actually  and  honesth 
invested  and  to  the  consumer  a  low  rate  consistent 
therewith  and  a  character  of  service  that  cannol  be 
attacked. 


NEW  CATALOGUES. 

The  steady  growth  of  the  Weber  line  of  electrical  spe- 
cialties is  demonstrated  by  Catalogue  No.  2  covering  this 
line  issued  under  date  of  May  10th  by  Henry  D.  Sears,  Gen- 
eral  Sales  Agent,    131    Sta'e   street,   Boston.   Mass. 

It  covers  in  detail  their  complete  line  and  includes  sock- 
ets, receptacles,  both  weatherproof  and  pendant,  rosettes,  fuse 
plugs,  plug  cutouts,  and  a  very  complete  line  of  wiring  knobs 
and  insulators.  It  is  very  conveniently  arranged  and  of  a 
handy  size  for  the  pocket  or  desk  pigeon  hole.  The  price  list 
which  "accompanies  it  is  uniform  with  the  catalogue  and  is  so 
designed  that  it  can  be  readily  inserted  in  the  back. 

Typographically  it  is  an  excellent  and  artistic  piece  of 
work  and  is  in  keeping  with  the  Weber  line  of  specialties. 


l'lic  merits  of  tantalum  lamps  for  train  lighting  are  em- 
phasized in  a  recent  pamphlet  issued  by  the  General  Electric 
Company,  Schenectady,  N.  Y. 

In  point  of  efficiency,  it  is  there  stated,  the  tantalum  lamp 
is  much  superior  to  the  ordinary  carbon  filament  lamp,  con- 
suming but  _  watts  per  candle  of  light  against  3  to  3|  ,  watts 
for  the  carbon  filament  lamp.  Its  average  life  is  materially 
longer  than  that  of  the  ordinary  carbon  train  lighting  lamp, 
and  moreover  its  light  is  of  a  superior  brilliancy  and  illumi- 
nating value.  For  example,  the  35-watt  carbon  lamp  gives 
10  candlepower.  whereas  the  25-watt  tantalum  gives  121  , 
candlepower,  or  the  tantalum  lamp  consumes  30  per  cent 
less  current  but  gives  25  per  cent  more  light  than  the 
carbon  filament  lamp,  and  its  light  is  of  more  attractive 
and  agreeable  quality. 

The  tantalum  lamp  can  be  substituted  for  carbon  lamps 
without  any  changes  in  the  voltage,  wiring  or  sockets.  It  is 
made  in  general  in  the  same  types  and  voltages  as  the  pres- 
ent carbon  lamps,  so  that  its  trial  is  a  simple  proposition. 


PERSONALS. 
W.    F.    Murphy,   General   Manager   of   the   Idaho   Consoli- 
dated    Power    Company,    has    returned    to    Pocatello,    Idaho, 
after  spending  several  weeks  upon  the  Pacific  Coast. 

.1.  C.  Kirkpatrick,  president  of  the  National  Pole  Company 
of  Escanaba.  Mich.,  and  the  American  Cross  Arm  Company  of 
Chicago,  is  expected  in  San  Francisco  during  the  coming  week. 

Mr.  E.  G.  Dewald,  manager  of  the  Water  Wheel  Department 
of  the  Piatt  Iron  Works  of  Dayton,  Ohio,  is  in  San  Francisco 
in  the  course  of  a  trip  during  which  he  will  cover  the  entire 
Pacific   Coast. 

I  I  Foley,  in  charge  of  the  Telephone  Installation  De- 
partment of  the  Western  Electric  Company  on  the  Pacific 
Coast,  has  just  returned  from  a  trip  of  several  weeks  in  the 
neighborhood   of  Butte,   Montana. 

Thomas  G.  Grier,  Western  agent  for  the  American  Cir- 
cular Loom  Company  at  Chicago  has  just  returned  from  a  six 
weeks'  trip  to  Bermuda,  Cuba  and  Porto  Rico  and  reports 
a   pleasant   time  and  renewed  health. 

Kempster  B.  Miller  of  Chicago  is  making  a  short  trip  to 
California,  where  his  firm  of  McMeen  &  Miller  has  extensive 
telephone  work  under  way.  Mr.  Miller  will  combine  both  busi- 
ness and  pleasure  during  his  brief  stay. 

Chas.  J.  Thelan,  for  the  past  five  years  connected  with 
the  Brooks-Follis  Electric  Corporation  of  San  Francisco,  and 
Stephen  E.  Gamble,  owner  and  manager  of  the  Sebastopol 
Electric  Light  Company  of  Sebastopol,  Cat,  have  organized 
the  Eureka  Electric  Construction  Company  to  engage  in 
electrical  construction  work  of  every  description  at  Eureka, 
Cal. 

B.  Elshoff,  for  twelve  years  assistant  superintendent  of 
the  Allis-Chaliners  ISulliick  Company,  of  Cincinnati,  and  for 
the  past  two  years  superintendent  of  the  electrical  depart- 
ment of  the  Allis-Chalmers  Company  of  Milwaukee,  has  re- 
cently severed  his  connection  with  the  last  named  company. 
Mr.  Elshoff  may  eventually  accept  a  position  with  an  eastern 
firm  but   for  the  present  will  remain  in   Milwaukee. 

H.    C.    Rice,    author,    playwright,    poet    and.    incidentally, 
vice-president  of  the  General  Incandescent  Lamp  Company  of 
-- j,  Cleveland,  Ohio,  is  spending  a  few  days  in  San 

>f.#3  Francisco.     In   addition   to  devoting  the   neces- 

sary amount  of  time  to  the  above  occupations. 
Mr.  Rice  finds  opportunity  to  take  a  great  deal 
of  interest  in  running  horses,  of  which  he  is  a 
great  admirer.  The  accompanying  portrait 
shows  him  in  riding  costume  and  is  from  a 
snap-shot  taken  just  after  a  short  dash  on  his 
favorite  running  horse  "Comet."  Mr.  Rice  will 
spend  two  or  three  weeks  on  the  Coast  partly 
o'i  pleasure  and  partly  in  the  interest  of  the 
General   Incandescent  Lamp  Company. 

().  \V.  Li  Hard  of  the  San  Francisco  office 
of  the  Gould  Storage  Mattery  Company  is  in 
I. us  Angeles,  where  he  will  remain  until  the 
latter  part  of  May  superintending  the  instal- 
lation of  the  storage  battery  plant  of  the  Home 
h.  r.  nice.     Telephone  Company  there. 

Richard  T.  Laffin  has  become  associated  with  the  Stone  & 
Webster  Management  Association  in  connection  with  the 
Seattle  Electric  Company  and  other  Puget  Sound  railway  and 
lighting  properties.  Mr.  Laffin  was  for  many  years  connected 
with  the  Boston  Elevated  Railway,  and  was  later  general  man- 
ager of  the  Worcester  Consolidated  Street  Railway.  He  re- 
signed from  the  latter  position  to  become  vice-president  and 
general  manager  of  the  Manila  Electric  Railroad,  and  spent 
about  four  years  in  the  Philippines  in  establishing  and  or- 
ganizing the  property,  having  only  recently  returned  to  this 
country. 
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Character  and  Quality  of  Gas  Furnished  to  the  City  of  San  Francisco 


We  clow   the  joint   report   of  .1     M.   Hunt  and   C.   L. 

,  consulting  engineers,  on   the  character  and  quality  < 
furnished  to  the  city  o\  San  Francis:  o,  with  special  reference  to 
complaints  against   high    bills   during    the   months   of   December, 
1908,  and  January  and  February,  1909 

San   Francisco,    \.pril  9,  1909. 
I.i   ill.    Committee  on   Artificial   Lights,   Board  of  Supervi 
City  and  County  of  San  Francisco,  California. 

Gentlemen:    At  >  mr  request,  wo  have  made  as  lull  an  inves 
m   as   possible    into   t lit*   character   and   quality   of   thi 
supplied  in  ili-.   citj   of  San   Francisco,  with  especial  reference  to 
tlu-  complaints  of  high  lulls  during  the  months  of  December,  1908, 
and  January  and  February,  1909 

There  being  no  records  available  for  the  months  in  question, 
except  those  of  the  companies  supplying  gas,  we  have  been  com- 
pelled lo  i^e  iluii  records,  supplementing  them  with  Mich  inves- 
tigations as  we  have  been  able  to  make  ourselves  during  the  pasl 
three  w  e<  ks. 

'1  he  results  of  our  investigations  havi  b  en  negative  so 
as  disclosing  ail)  general  condition  that  could  account  for  ab- 
normal hills  during  the  past  winter,  except  that  the  '.culler  months 
arc  always  these:'!  maximum  use  of  gas.  and  that  the  months  of 
January  and  February  were  ab- 
normal as  regards  the  large  amount 
oj  cloudy  and  eald  weather.  It  is 
also  a  fact  that  the  San  Francisco 
i  ,.  ,\  Electric  Company  ha\  e 
,in.  i  Jul)  .  1908,  hern  collecting  a 
rale  of  $1.(111  per  thousand  lor  gas. 
while  for  two  years  prior  to  that 
date,  they  had  collected  only  85c 
per  thousand.  The  increase  of 
rate  amounts  to  about  17  2-3  per 
cent.  The  average  increased  use 
during  the  months  above  noted 
cannot  he  determined,  hut  that  it 
was  materially  higher  than  for 
the  same  in.  mill-  of  a  normal  win- 
ter  is  certain 

The   time   ami    facilities   avail- 
able   made   it   impossible  to   test   a 
sufficient  number  of  meters  (thei 
being  over  60,000  in  use)   to  ascer- 
tain the  average  accuracy  of  all  the  meters  in  use. 

Our  method  of  procedure  in  reference  to  meter  testing  was 
as     follows 

We  received  from  various  sources  eighty-one  complaints  of 
high  hills  Of  these,  twenty-four  were  selected,  after  investiga- 
tion of  the  data,  and  the  meters  were  taken  out  and  tested  by  us, 
using  a  standard  meter  prover. 

Seven  of  the  meters  ivere  found  correct  within  one  per  cent; 
twelve  '.cere  fast,  the  average  being  2.87  per  cent;  and  Ave  were 
si,  ;c.  the  avci-age  being  4  2  per  cent  The  maximum  percentage 
fast  ivas  six  per  cent,  anil  the  maximum  percentage  slow  ivas 
seen  per  ,  rut. 

The  /'./.  Is  disclosed  do  not  show  a  condition  of  affairs  as 
ds  the  meters  which  can  be  considered  as  serious. 

The  most  flagrant  case,  so  far  as  appearance-  go,  brought  to 
our  notice  was  one  in  which  the  bill  from  January  12th  to 
February  12th,  1909,  was  given  as  SI. 70,  and  from  February  11th 
to  February  26th,  1909,  as  $11.85.  On  this  latter  date,  the  cus- 
tomer discontinued  his  service  with  the  company  which  had  been 
supplying  him  and  took  gas  from  the  other  company 

An  examination  and  analysis  of  his  hills  for  the  periods 
preceding  and  following  the  dates  above  given  are  instructive. 
as  noted  below. 


STA1  EMENT  Or"  GAS  ACCOUNT 

Meier  set    March    12,   1908,  at   /cro. 

Cu  Ft. 

used. 


Dale 

Apr.    13th.  20,200 


\.  i  i  if    Rate  per  Cu.  Ft. 
days.        1000.   per  day.  Charge. 

631        $15.15 


t  hanged 

6   1"    Test 

2',   fa 


May 
June 
July 

\ug 


13th.  20,200 

11th.  32,400 

14th.  1S.SIK  I 

14th.  10,400 

Sept   14th.  14.4(H) 

Oct.    14th.  10,800 

13th  17.400 

11th  25.21111 

12th.  ''.4(H) 


Chang    -1 
2  26.    Test 
5',  slow. 


Nov. 
I  )ec. 
Jan. 
Feb. 

i  i. 


32 
30 

29 
33 
31 
31 
30 
30 
28 
32 
,30) 


/->c 
75c 
71  lc 
S(  lc 
81  lc 
81  lc 
80c 
80c 
75c 
85c 
85c 

so, 


o7o 
1119 
570 
335 
464 
360 
580 
900 
294 


11th.    2,000)  [6  80030j  ,-   85c  63  j  .-. 

26th    14,800  i  15*       80c        987  ( 

Changed   to  other  company. 
Meter  set    February  24,  1909.  at  zero. 
Mar.     9th.   10  13  75c        830 

Mar.  24th.   12,600  15  75c         840 


15.15 
22.70 
15.05 

8.30 
11.50 

8.65 
13.90 
18.90 

8.00 

1.70 

I  I .  S.5 


8.10 

9.45 


VOTE    III     »\\    FRANCISCO    GAS    A    ELECTRII 
COMPANY. 

able 


From  the  accompanying  report  of  i"< 
find  disinterested  experts  it  Ik  demonstrated  thai 
Hi*'  diameter  of  mis  supplied  bj  the  San  Fran- 
riit-ii  Gns  A  Klectrlc  Company  In  better  Hum  the 
average  standard  of  tins  furnished  elsewhere  In 
tin*  I  iiiteii  states,  both  its  to  its  candle  power 
and  heat-giving  finalities.  It  is  also  apparent 
thiit  the  very  vicious  criticism  of  the  company 
was   totalis    undeserved  and   unwarranted. 

'I'Ik*    aim    of    the    company     is     to    give     good 

service,   I   it    Invites  at   all   times   honest    crlti- 

I'ism  anil  complaints  of  consumers,  anil  will 
endeavor  to  rlghi  any  ami  all  wrongs,  its  motto 
being : 

doubts   in    favor   of    tin*   consumer.** 
.11)11  N     \     MUTTON,   President. 


"Solve 


The  quality  of  gas  supplied  by  both  the  San  Francisco  Gas  & 

Electric  Company  and  the  Metropolitan  Light  6   Power  Company 

is  excellent. 

i  )n  March  23rd.  1909,  the  gas 
delivered  into  the  mains  by 
the  Si-  (,  ."■  I  I  'o.  had  a  caudle 
power  of  23.6  with  a  gross  heat 
value  of  710  British  Thermal 
i  nits.  The  records  of  the  com- 
pany for  the  past  year  indicate 
that  this  same  high  standard  has 
been  maintained  during  that 
period 

The  ga-  of  the  Metropolitan 
Light  &  Power  Co.,  on  April  6, 
1909,  had  a  candle  power  of  18.8 
and  a  gross  heat  value  of  651  Brit- 
ish Thermal  L'nits.  From  the  c«m- 
pany's  records  the  average  candle 
power  for  the  month  of  December, 
1908,  was  19.13;  for  the  month  of 
January,  1909.  19.58.  The  average 
gross   heat   value    (also    from    the 

company's   records)    during   these   months   was.    December,    1908. 

<62   British   Thermal   Units;   January.   1909.  690   British   Thermal 

I  nits 

//  can  be  definitely  staled  thai  the  gas  supplici!  by  both  these 
companies  is  of  lis  high  or  higher  quality  as  regards  heat  value 
than  any  artificial  gas  supplied  to  any  other  community  of  which 
r,  r  have  been  able  to  find  records. 

The  analyses  of  the  two  gases  obtained  by  us  are  appended. 
The  question  lias  been  raised  as  to  the  amount  of  carbon  monoxide 
contained  in  the  gas  supplied  in  San  Francisco.  The  analyses 
obtained  by  us  show  that  the  ga-  sent  out  by  the  S.  F.  G.  &  E.  Co. 
contained  12.6  per  cent  carbon  monoxide  on  March  23rd.  1909. 
and  that  of  the  Metropolitan  Co.  4  per  cent  on  April  6th.  1909. 
In  practically  all  the  large  communities  of  this  country,  except  on 
the  Pacific  Coast,  the  gas  is  made  by  what  is  known  as  the 
carburetted  water  gas  process,  and  usually  contains  about  26  per 
cent  of  carbon  monoxide.  //  will  be  seen  that  both  the  gases 
supplied  in  San  Francisco  contain  only  a  fraction  as  much  of 
this  component  lis  exists  in  the  bulb  of  the  gas  which  is  distributed 
in  Eastern  communities.  The  relative])  larger  am.  unit  contained 
in  the  gas  of  the  S.  F.  G,  &  E.  Co.  as  compared  with  that  of  the 
Metropolitan    Co.    is   due   to    the    fact   that   the    former   company 
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manufactures  both  oil  gas  and  carburctted  watei    i   i  ,  which  arc  the  claimed  excessive  bills  during   December  and  January  could 

mixed  before  being  distributed.  not  have  been  due  to  the  extreme  low  pressure. 

An  examination  of  the  analysts  sho-ws  that  neither  gas  had  In    this   connection    it    should    be    noted    that    the    maximum 

been  admixed  with  air.    It  is  not  generally  knoicn   that  the  ad-  fluctuations  of  pressure  found  bj   us,  after  taking  simultaneously 

mixture   of  air  with   an   itluminatin                                  its   candle  twenty-four  records  at  five  different  places,  was  in  the  Richmond 

power  very  rapidly.    To  illustrate  this  .v<   had  candli    power  t<  its  district,  on  Twenty-fifth  avenue,  north  of  Lake  street,  which  on 

ln;i,lc  ,,n  gas  containing  various  percentages  of  air.     Results  are  April   1st  showed  a  fluctuation  of  6.4  inches 

given  in  the  table  below.  We  earnestly  recommend  that  the  city  establish  a  laboratory 

and  equip  it  with  instruments  so  that  the  citj    gas  inspector  can 

'■  ofairmixed                            Loss  oi  candle  pow      i  ^  ^^    ^     ^   g   laboratory   should   be   located   at   , 

with  the  gas.                                 oi   that  oi  unmixed  gas  ^  ^^  ^^  ^  ^   be  ^  ^  frnm  ^  m^  (>f  ,„>tH 

!''                                                              '  .. .   .,         applying    gas       It    should  be  equipped   with   the    fol- 

5'  !                                                                     !<->  ■  . 

,,    „  ng  instruments 
5'  -                                                   -"-  ' 

89,                                                            33.89  One   (1)    standard  5- ft.  meter  prover,  complete. 

1_>',  One   tli    100-inch   standard  bar  photometer. 

15' ,                                                         71.1'  ■  t  hie   i  1  i   candle  balance. 

It  is  readily  seen  that  any  attempt  to  dilute  the  gas  with  air  One   I  1  I    Pentane  lamp.  10  candle  power. 

to  increase  Us  volume  by  any  appreciable  amount  will  be  accom-  One   ,1)   Junker  calorimeter,  for  E 

panied  by  such  a  serious  loss  ol  candle  power  as  to  betray  th,  One   (1)    Hempel  gas  analysis  apparatus. 

'               '  One   il)   dozen  sample  tubes  for  gas. 
at  once. 

It  has  been  claimed   that  a   gas   company   can,  by  increasing  -j  ,u.    necessary    supply    of    glassware,    re-agents,    tubes,    etc. 

pressure   on    its   mains,    force    gas    through    the    meters    into    the  [n  addjtjon  t0  tiK.  above  there  should  be  provided  at   least   four 

house  pipe-,  and  that   this  gas   will,   when  the  pressure  is  again  seve„_da;    pressuri    recording   gauges  and   two  24-hour  pressure 

lowered,  pass  hack  into  the  mains,  the  net   result  hang  that  the  ,-  oll,i,n„-  gauges. 

meter  records  gas  that   has  not   keen   used       lo  ascertain   n   this  j^  all,,ve  equjpment   will  cost   installed  not   to  exceed   two 

be  pos  ible,  we  connected  the  outlet  of  a  new  and  tested  metci  thousand  dollars  (.$2000.00). 

to  a  tank  having  a  volume  equal  to  the  enure  pipe  system  ol   an  |  ne    gas    i,lspector    should    be    required    to    mak.    analyses, 

average  house.      Ihe  inlet    sidi    of  the  meter  was  connected  to  a  candlc  power  and  heat   value  determinations  of  the  gas  at   least 

small  tank  containing  gas,  in  which  the  pressuri    could  be  varied  1||]vc    (  ,  (    |i]m>    eac]n    vveek,    keeping   permanent    record   of   his 

from   a    low    pressure    il'.    inches   of   water)    to    the   maximum  resu]ts      The  four  seven-day  pressure  gauges  should  be  installed 

pri  ssure  on  the  mams.     After  carefulh   noting  the  position  oi  the  ;(  carefu]]i    selected  points  and  continuous   records  of  the  pres- 

pointer  of  the   test   dial   of   the   meter,   tin    pressure    was   varied  vun.  ,,],,  m„.,|  a(  tnese  points  should  be  kept  on  hie.     One  of  the 

between  the  extreme  limits  nintj    (.90)   times.     This  would  repre-  24-hour  gauge-   should  be  installed  in  the  laboratory,  the  other 

suit  the  probable  number  of  fluctuation     of  pressure  in  the  mams  bejng  available    for   use   at   any   point   from   which  complaints  of 

during  the  period  of  a  month,  arising    from  the  three  peak-  per  ^  ^   Qr  |leavj]y  fluctuating  pressure  are  received.     The  total  lack 

day   caused   b>    the   heavy   demand    for   gas    foi    cooking.     .It   the  q{  Mu.h  data  as  ;s  110ted  above  has  made  it  impossible   for  us  to 

conclusion  of  the  test,  the  pointer  had  apparently  not  moved  at  all.  ascertajn   the  conditions  obtaining  during  the  past   winter,  when 

Ihe  test  was  a  severe  one,  and  eliminates  the  above  theory  com-  ^...  consumption  was  heavy  and  complaints  of  high  gas  hills  were 

pletely.                                                              ^          _  most   frequent. 

A   test   was   made   to  determine   the  effect   oi    the   change   oi  |n  conciusjorl  we  can  only  report  that  we  have  discovered  no 

pressure  of   gas   upon   the   economy    with   which   it   is   used   in  an  facts  whjch  indicate  that  the  gas  companies  have  during  the  past 

ordinary    gas   range    for   general   cooking   purposes.      In    this   lest  vinur   ,i,l1R.  anything   which  would  increase  the  amount  of  gas 

the  pressure   of  tin    ga      ivas   artificial!)    varied   through   a    wide  used  by  consumers,      fhe  gas  at  present  supplied  is  undeniably  of 

range,   from  a  minimum  of  .5  inch  to  6.1   inches  of   water,  or  a  ^  ^  quality,  and  the  records  of  the  companies  substantiate  their 

total  variation  of  5.6  inches      The  adjustment  of  the  burner   ,vas  c\a[m  that  this  was   also  the  case  during  last  December.  January 

so   made  as   to  give   what   was   considered   the   most    satisfactory  |ni|   |  ,],,,,,. 

flame  under  a   four-inch   pressure,  and  all   of  the  tests  were  -j  |R.  resu]ts  0f  our  meter  tests  qualify  the  statement  that  the 

made  with  no  change  whatsoever  being  made  in  this  arrangement  metcrs   in   use   are  of  good,   reliable  make,  and   record  correctlj 

of  the  burner.  within  the  commercial  limits  of  accuracy. 

In  order   to   measure   the  amount   of   gas   required   to   do  an  Undoubtedly   there  have  been,  and  will   always  be,   sporadic 

equal  amount  of  heating  under  the  different  pressures,  one  gallon  cases    wj,ere    complaints   are   just,   and    gas   meters    will    also    be 

.  iter   was   in  each   case   heated   in   an   ordinarj    granite  ware  ,-  i;]|,|  uhu.h  record  incorrectly, 

tea  kettle,  and  enough  ga-  was  burned  to  increase  the  temperature  y]ie  gan   pyanciSco  Gas  S    Electrii    Company  and  the  Metro- 

of   the   water    100  degrees    Fahr.,   the   initial   temperature   oi    the  poiitan  Light  &   Power  Companj    have  shown  us  everj    coui 

water  in  each  case  hong  about  60  degrees  fahr.  ,,,.,!  acc0rded  us  every  facility  asked  for 

1  luring  the   test   the   amount   of  gas   used   was   measured   by  Respectfully    submitted, 

both   a    new    meter    which    had    previously   been    tested,    and    found  A.    M.    HI 

correct,  and -hv  the  prover,   which   i-  ordinarily  used    For   testing  C.  L.  CORY. 

the  accuracy  of  the  meters. 

The  complete  results  of  these  tests  are  given  below  is  at  works                                   '         Warch  23,'  1909. 

Pressun                                Cu.  Ft.                              Time  Heavy   hydrocarbons                                                    \ 

Of  Gas.                            Required  h    .a-                                                   

0.5  inch                                3.4S                       19.min.46     .  Hydrogen        •      .; 

2.0inches                            3.80                        9     "     32   "  Carbonic  oxide    -■  ;; 

H,      -                                     4.V,                           8     "4/5"  Carbonic  acid   gas **£ 

6.1      "                                 4.24                        ?     "     52    "  Oxygen     

,     .     ,  Nitrogen    J/ '" 

\n  examination  of  the  results  oi  the  test  shows  conclusively  

that  while  the  length  of  time  required   to  heat   the  given  quarititj  100.0'; 
of    water    was    much    greater    for    the    lower    pressures,    yet    the 

nsumed   was  h-s  a.  the  lower  pressure,  so  that  <  andle  ,«va-  -23.6      Heat  value-710  B.    V.  U. 
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G.i  i  mains 

at  .'_'45    / \vr" 

March  31st,   1909 

• 
32.59! 

Hydrogen  

10.2^ 

Carbonic  acid  gas  i.29 

Oxygen    .  

Nitrogen    


NATIONAL    ASSOCIATION    STATIONARY    ENGINEERS. 


100.0' 
Heat  value    686  B    I    U. 

Analysis  of  samples  F.  (/'. 

at  154  Lake  street 
March  31st,  1909 
I    hydrocarbons    

Marsh  gas   32.19 

igen    . 

Carbonic   oxide    11.291 

( 'arb  mic  acid  gas   

Oxygen  

N'itrogen    ( p  4* , 


Heat  value    687  B   T.  U. 
Analysis 

\pril  6th,  191 
Benzene   . ....  1  ."  . 

Acetylene  and  other  illuminants. . 

Carbon  monoxidi  40', 

Methane    ...  35.29i 

Hydrogen 

i    ti  bon  dioxide  2  2' . 

Oxygen 
Nitrogen    ...  9.491 


100.09! 


18.8.     Heal  value-  650.8  B    I     I' 


STANDARD  OF  GAS  ESTABLISHED. 

Dnder  an  amendment  to  the  Gas  Rate  Ordinance  for  m-xt 
year,  recently  adopted  bj  the  Board  of  Supervisors  o 
Francisco,  gas  must  be  of  19  candle  power  and  have  nol  less 
Hum  600  British  thermal  heat  units.  Failure  to  maintain  this 
standard  will  render  officials  of  the  local  gas  companies  guilty 
of  a  misdemeanor  and  places  them  in  position  where  they 
must  defend  themselves  against  action  which  may  be  bri 
by  any  cousin 


BELGIAN   STEEL  WORKS  ADOPT   ELECTRIC 
FURNACE. 

Consul  II.  Abert  Johnson  reports  thai  the  import- 
ant Belgian  steel  works  of  the  Cockerill  Company,  in 
Liege,  have  just  started  an  electric  furnace,  which  he 
describes : 

This  furnace  is  built  on  the  Girod  system,  with  one  elec- 
trode, and  has  a  charging  capacity  of  from  two  to  three  tons 
eel.     The  dynamos  furnishing  the  necessary  electric  cur- 
ilternating  current  of  50  volts — are  operated  by  gas 
motors,  utilizing  the  gas  from  the  blast  furnaces.     The  electric 
ed  in  a  specially  constructed  building  in  close 
proximity  to  the  steel  converters,  with  which  it  is  connected 
crane, with  a  truck  arrangement  for  transporting 
lie  converters,   which,  when   filled   with   molten 
metal,  place  il  directly  in  the  electric  furnace 


San  Francisco,  Cal.,  May  I',.  1909. 
Cal.  Xci.  ::.  \.  A.  S.  E.  held  a  regular 
ion  on  May  5th  and  among  other 
line  .  i  ol  interest  to  the  engineers 
which  were  transacted  was  that  of  the 
election  of  delegates  and  alternates  to 
the  Stall-  Convention  to  he  held  in  San 
Francisco  in  June.  They  are  as  follows: 
Delegates:  11.  D  Saville,  Wm.  p.  Millner,  ("has. 
fits,  .1.   B.  Williams. 

Alternates:  David  Thomas.  C.  E.  Van  Meier.  i>.  J.  De 
Lasaux,  w.  x.  Munro. 

Brother  H.  D.  Saville,  President  of  the  State  Associa- 
tion, accompanied  by  President  Millner  of  Cal.  No.  3,  Mr. 
chits.  I..  Turner,  and  a  number  of  other  engineers,  visited 
California  Association  No.  s  of  Stockton  during  the  past 
week,  and  the  visitors  were  right  royally  received  by  the 
ton  contingent.  This  visit  was  made  in  pursuance  of 
President  Saville's  settled  policy,  to  foster  the  spirit  of  fra- 
ternity sociability  and  mutual  education  in  all  things  which 
pertain  to  engineering  in  which  is  embodied  the  funda- 
mental principles  of  the  National  Association  of  Stationary 
Engini 

Yours  fraternally, 

It  Wilt  THOM  \S.  Recording  Secretary. 

San    FranciSCO,   No.    1,   N.    A     S     I".  .   lias   elected    the   follow 

Ing  named  members  as  delegates  and  alternates  to  attend  the 
Convention  to  be  held  in  this  city  next  June:  Dele- 
gates- John  W.  Mahei,  Louis  Honigbaum,  Conrad  Witzel, 
Chas.  Bankey,  A  T  Peery,  John  T  Stewart,  Theodore  ileitis. 
Alternates— Geo.  James,  \v.  il,  Kearney.  David  Hanley,  Han 
Murphy,  Claude  Bregard,   F.   H.  Cherry,   Fred   E.   Knhl. 

At  the  meeting  of  Ma>  1st.  President  Maher  interested 
the    members    with     a     brief     talk,     explaining    the    starting 

mechanisms  of  different   kind  of  electric  tors— alternating 

and  dlrecl  current.  The  subject  was  verj  interestingly  han- 
dled, although  being  entirely  impromptu,  in  response  to  a 
question    by    one   of   the    members. 

The  headquarters  of  the  employment  committee  has  been 
removed  from  the  store  of  the  Squires  &  Byrnes  Company, 
on  Steuarl  street,  to  the  engine  room  of  the  Grant  building,  on 
Market  street,  and  I).  YV.  McCarthy,  chief  engineer  at  the 
Grant     building    has    been    appointed    chairman    of    the    em- 

ployment    c mittee       \     elephone   has   i n   placed   at    the 

headquarters  for  the  convenience  of  members  and  em- 
ployers who  wish  to  obtain  engineers  at  short  notice.  The 
•  lephone    number    is    Market    671  I 

Owing  to  the  expiration  of  the  lease  of  the  hall  at  933 
Market  street  and  the  desire  of  the  landlord  to  convert  the 
premises  for  other  uses,  the  association  is  compelled  to  move 
its  meeting  place.  A  committee  has  been  appointed  to  find 
suitable  quarters  and  are  meeting  with  some  difficulty  in 
rinding   a   satisfactory   hall    for   Thursday    nights. 

The  death  is  announced  of  Mr.  Ira  Watts.  National  secre- 
tary-treasurer of  the  life  and  accident  department  N.  A.  S.  E. 
Mr.  Watts,  who  had  been  engaged  in  a  consulting  business  at 
Spokane,  Wash.,  had  been  identified  with  the  National  Asso- 
ciation for  many  years  and  was  well  known  throughout  the 
country  to  the  engineering  fraternity.  He  was  formerly  chief 
engineer  of  the  Knickerbocker  building.  New  York. 

A.  T.  PEERY,  Secretarv. 

Stockton  No.  8.  National  Association  Stationary  Engi- 
neers, have  elected  the  following  members  as  delegates  and 
alternates  to  attend  the  State  Convention  to  be  held  in  San 
Francisco:  Delegates.  G.  C.  Turner,  William  Griffith:  alter- 
nates. J.  E.  Kelly.  S.  Bunch. 
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920,078.      Electrical    Furnace.      Hans    Nathusius,    Frieden-  920,084.        Recording      Instrument.        William      H.      Pratt, 

shutte,   near   Morgenroth,   Germany.     In   an   electric   furnace.       Lynn,    .Mass..   assignor   t"   Genera]   Electric  Company.     In   an 
a    hearth,    a    cover    therefor    provided    with    slots,    electrodes      elec  rica]    instrument,   the   combination    with   a    movable    coil 


arranged  to  be  guided  by  said  slots,  and  additional  electrodes 
to  cause  electric  current  to  pass  through  ami  around  ma- 
terial contained  in  the  hearth, 


920,005.  Plug-Fuse.  Harry  I.  Badeau  and  Frederick  1' 
Poole,  Bridgeport,  Conn.,  assignors  to  The  Bryant  Electric 
Company,  Bridgeport,  Conn  \  ventless  ins.'  plug,  having  a 
cup-shaped    insulating    body    with    terminals    ami    containing 


of  stretched  win-  passed  near  its  fixed  or  stationary  ends 
through  bearings  on  the  body  of  the  coil,  means  for  supply- 
ing electrical  current  to  the  coil. 

919,940.  Outlet-Fixture  for  Conduits.  Henry  T.  Paiste. 
Philadelphia,  Pa.  A  fixture  consisting  of  a  hollow  structure 
having  an  opening  for  the  reception  of  a  conduit,  said  open- 
ing being  unthreaded   within  its  outer  portion  but  having  at 


within  it  only  a  flat  fuse  si  rip.  having  at  a  point  within  the 
Cup  a  reduced  cross-section  for  the  melting-point,  in  com- 
bination with  an  inclosing  cover. 


920,052.  Turbo-Generator.  Brace  H.  Hamilton  ami  Wil- 
liam E.  Ver  Planck.  Lynn,  Mass..  assignors  to  General  Elec 
trie  Companj  in  combination,  a  dynamo-electric  machine 
having  poles,  an  armature  ami  current  collecting  devices  to- 
gether with  a  cylindrical  casing  or  frame  inclosing  the  same, 
a  cylindrical  head  for  the  casing,  a  nozzle  projecting  from 
the  inner  wall  of  the  head  into  the  casing  which  receives 
air    from    the    interior    of    said    head    and    has    its    discharge 


iis  inner  portion  threads  for  the  reception  of  the  threaded 
end  of  a  conduit,  with  means  for  holding  a  conduit  in  the 
unthreaded   portion 

919,898.  Electric-Fan  Support.  Evrah  C.  Lipps,  Warren. 
Ohio,  assignor  to  The  Peerless  Electric  Company,  Warren. 
Ohio.     In  combination,  a   support,  a  fi::ed  yoke,  a   base   plate. 


**n 


opening  extending  adjacent  the  armature  and  current  col- 
lecting devices,  and  a  baffling  device  intermediate  the  air 
inlet  and  the  nozzle  foi  preventing  the  entrance  of  foreign 
matter  with  the  air  to  the  interior  of  the  machine  compris- 
ing a  cylindrical  plate  centrally  located  adjacent  the  outer 
edge  of  the  head,  another  centrally  located  plate  substan- 
tially parallel  to  the  first,  and  a  plate  projecting  inwardly 
from  the  outer  edge  of  the  periphery  of  the  head  into  the 
space  between  the  parallel  plans  and  having  a  central  open- 
ing of  less  diameter  titan   the  outer  diameter  of  said   plates. 


a  motor  rotatably  mounted  on  said  base  plate  so  as  to  be  ca- 
llable of  movement  in  a  horizontal  plane,  and  means  con- 
necting  tin-  base  plate  to  the  yoke  s.>  as  to  be  capable  of 
adjusting   the    motor   in    a    vertical    plane. 
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"LUTZ"  METAL  MOULDING 


The  American  Circular  Loom  Company,  Boston,  Mass.. 
is  again  marketing  "Lutz"  Metal  Molding  after  rebuilding 
its  plant  at  Kenilworth,  X.  J.,  where  this  product  was  made, 
and    which    was    destroyed    by    Are. 

"Lutz"  Metal  Molding  was  designed,  perfected  and 
patented  several  years  ago.  It  is  approved  b)  the  Under- 
writers,   has    h.  •  n    used    iii    a    number    of    installal 

des,    within    a  con 

linuous    raceway    foi    electric    wires    with    linings    for 

rue  ion.      it    is   easily    installed    with   the   min 
i  in  mi i  amount   of  la 


lecial  covers  or  bj   overlapping  the  ends  of  the  Flexible 
Capping  at  the  angle  of  the  Elbow. 

"Lutz"    3-Way    and    4-Way    Tees    have    pronged    ends    to 
with    shits    cul    in    the    Base    and    covers    which    are 

over    which    the    Flexible 
Capping  si 

"Lutz"     Adapters    are    for    the    purpose    of    connecting 
I. in        i  with     Rigid    Conduit    installations    and    also 

with   i  ave  recessed  chambers  to  enga 

with   the   Base  and   lugs   to  i     Capping  from   con- 

tact   with   wiring  •  ns. 


"Lutz"    Metal    Molding    is    furnished    in    10-foot    lenj 
and    of   suitable    dimensions    to    contain    two    wires    or    twin 
conductors  which  are  "laid-in."     It   is  made  of  Steel.  el< 
galvanized    and    consists    of   a    Base    in    channel    form    with 
groovi  s    into    which,    after    the    wires    are 

"laid-in,"    the    Flexible    Capping  isily;    thus    en 

closing  the  racewaj  [ion ins  and  protecting  the  wires. 

Countersinks  are  provided  at  intervals  in 
the   necessarj    screws  or  nails   for   fastening   it    to   walls   or 
ceilings. 

The  exterior  Manges  can   lie   readilj    o  any   point 

for  the    pu  sliding  in  the  Capping  or  removing  it   to 

make  or  additions  without  disturbing  the  Base  or  in 

any    way    jeopardizing    the   conductors. 

The  several  lengths  of  "Lutz"  Metal   Molding  are  rigidlj 
and    effectually     Coupled     or     Bonded     toj  Lutz" 

Couplings   or    Bonds   with    pi  tids   which    are    bent    to 

ige  with   slots  cut    in  tin     I, 


"Lutz 


3,  both 


Lutz"     Porcelain      Rosettes,     Receptacles     and     Switch 
straddle    and    lit    the    Base.      They    are    furnished    with 
wiring    i  ions   and  igs   to    preserve    the   Capping 

from   contact    with    the   connections. 


"^fSJ 


"Lutz"    Outlet     Boxes    are    furnished    with    either    special 
Outlet    Bonds  i  'I  chambers  to  engage  with  the  Base. 

Outlet    Bushings   are    not    necessary. 


1 

I 


■«*! 


"Lutz"  Fixture  Straps  straddle  and  fit  the  Base  and 
are  held  in  position  by  screws  and  lugs  over  which  the 
Capping  slides. 


#• 


Rigid   and   Adjustable   have   pronged 
s  cut  in  the  Base.     These  are  closed 


"Lutz"  Toggles  are  for  the  purpose  of  fastening  the 
Base   to   the   fireproof   walls   or   ceilings. 

"Lutz"  Metal  Molding  is  for  sale  by  all  Jobbers  in  Elec- 
trical Supplies.  Fully  illustrated  Booklets  will  be  sent  upon 
request  by  the  American  Circular  Loom  Company.  Boston. 
Mass..  or  any  of  its  branches. 
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BATTERY    CHARGING    RHEOSTATS    FOR    DIRECT 
CURRENT. 

For  use  wherever  a  small  storage  batteri  i-  maintained 
as  in  public  and  private  garages  where  only  constant  voltage 
direct  current  is  available,  a  storage  battery  rheostat  is  now 
being  sold  by  the  Westinghouse  Elec.  <fc  Mfg.  Co.  Some  form 
of  resistance  must  be  employed  since  the  voltage  at  the  be- 
ginning of  the  charge  is  less  than  is  required  when  the  bat- 
teries are  fully  charged,  and  it  is  therefore  necessary  to  re- 
duce the  voltage,  usually  by  an  adjustable  series  rheostat. 
The  voltage  applied  to  the  battery  should  be  raised  gradually 
from  the  minimum  value  at  the  beginning  to  about  2.7  volts 
per  cell  at  the  end  of  the  proc 

The  illustration  shows  a  type  "DB"  battery  charging 
rheostat  for  40  to  44  cells  which  is  capable  of  carrying  50 
amperes  on  any  position;  other  rheostats  are  supplied  for 
the  same  current  capacity  to  charge  10  to  14  cells  from  110 
to  120  volt  circuit. 


Westinghouse  Battery  Charging  Rheostat. 

To  select  a  charging  rheostat  for  a  given  service,  the 
circuit  voltage,  the  minimum  allowable  battery  voltage  and 
'he  charging  current  in  amperes  must  be  known.  The  re- 
quired rheostat  resistance  can  then   be  computed  as   follows: 


Resistance   of   rheostat 


Circuit  Volts — Batterj    Volts. 

No.  Amperes  Charging  Current. 


The  battery  voltage  is  the  product  of  the  number  of  cells 
in  series  and  the  volts  ier  cell.  For  example,  to  charge  a 
battery  which  has  36  cells  connected  in  series,  at  a  maximum 
rate  of  71-  amperes  from  a  110  volt  circuit,  the  minimum 
voltage  or  the  initial  charging  voltage  being  2  volts  per  cell 
the  resistance  in  the  rheostat   would  have  to  be  as  great   as 


and    the   standard    rheostal    with   5%   ohms    resistance    would 
be  required. 

Although  these  rheostats  are  rated  as  for  110  to  120 
Milts  it  is  possible  to  use  them  on  higher  voltages  provided 
the  resistance  is  great  enough  to  keep  the  current  within 
the  maximum  allowable  amperage  for  the  batteries,  but  of 
course  the  current  capacity  of  the  rheostat  must  not  be 
exceeded. 

These  rheostats  have  a  standard  finish  of  black  marine 
for  the  face  plate,  the  resistance  grids  are  coated  with 
aluminum  paint,  and  the  supporting  frames  are  galvanized 
making  rusting  impossible.  The  general  appearance  of  the 
>lete  rheostat  is  such  that  it  can  be  mounted  near  any 
switchboard   without    forming  a   displeasing  contrast. 

i  resistance  is  of  the  grid  type  and  is  rigid,  compact 
and   substantial,   insuring   a   long  life   if   not   abused.     There 

thirteen  steps  by  which  the  resistance  can  be  adjusted, 
giving  ample  opportunity  for  maintaining  the  current  at  the 
correct  value.  The  entire  construction  is  particularly  suited 
for  operation  by  persons  unfamiliar  with  electrical 
appliances. 


NEWS    FROM   THE    ISTHMUS   OF   PANAMA. 
Electrician   Killed  at  Cristobal. —  In  a  conflict  between  the 
Panama  police  and  the  employees  of  the  Canal  Zone,  on  May 
11th.  C.  M.  Abbott,  an  electrician  in  the  power  house  at  Cris- 
i  obal  was  killed. 

Oil  as  Fuel  at  Miraflores  Power  Plant. — At  Miraflores 
i  In  Mechanical  Division  is  erecting  a  225,000  gallon  tank  for 
the   storage   of   oil   lor   fuel    in   the  electrical   plant   that   will 

ily  power  for  the  construction  of  the  locks  at  Pedro 
Miguel  and  Miraflores.  This  tank  is  four  and  one-half  times 
the  size  of  tbe  wa'er  tank  located  on  Ancon  Hill.  The  rivet- 
will  lie  done  by  pneumatic  machinery,  an  air  line 
having   been   run  to  the  si'e  for  this  purpose. 

Elec*ncal  Current  for  Colon  and  Cristobal. — The  electrical 
subdivision    of    the    Mechanical    Division    is    working    on    an 

iir  Light  pole-line  to  connect  Cris'obal  and  Colon  with 
•lie  large  powei  gem  rating  plant  in  process  of  erection  at 
Gatun.  This  will  lie  a  permanent  plant,  and  when  in  opera- 
tion will  permil  of  the  discontinuance  of  the  electrical  gen- 
erating  plants  now  in  Colon  and  Cristobal,  as  the  Gatun 
plant  will  furnish,  in  addition  to  the  current  required  there, 
all  the  current  necessary  for  the  use  of  the  Isthmian  Canal 
Commission  and  the  Panama  railroad  in  Colon  and  Cristobal. 

New  Power  House. — Work  on  the  power  house  was  sat- 
isfactorily  continued  during  the  month.  About  11,250  square 
feet  of  basement  floor  and  2,000  square  feet  of  walls  have 
been  given  a  waterproof  coat  of  tar  and  Period  roofing 
paper.  About  3000  square  feet  of  floor  was  finished  by  masons, 
i  lie  boiler  room  section  having  been  completed.  During  the 
month,  all  forms  for  the  first  floor  were  built  and  put  in 
ace.  The  erection  of  the  superstructure  was  commenced, 
and  70  per  cent  of  the  framing  completed.  Posts  for  turbine 
room  were  set  up,  and  two  trusses  put  in  place.  The  dis- 
charge culvert  was  completed  during  the  month,  and  all 
masonry  work  completed  excepting  finishing  the  paving  and 
construction  of  the  water  table  around  the  building.  All  con- 
duit has  been  placed  in  the  boiler  room  floor  and  in  one-half 
of  the  turbine  room  floor.     Tl  e  condensers  have  been 

set. 


110  —  36  X  2 


5.0'     ohms    approximately 


CORNING,  CAL,.— The  Northern  Electric  Power  Company 
is  making  arrangements  to  increase  its  supply  of  electrical 
mi;  and  surrounding  country  from  2,000  to  6,000 
horsepower.  The  increase  is  made  to  meet  the  demand  for 
electricity  for  pumping  purposes  throughout  the  Maywood 
Colony.  The  company  is  rebuilding  its  old  lines  and  erect- 
ing  new    transmission  lines  throughout  the  town. 
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TRADE    NOTES. 
The  Western   Electric  Company   is  now   employing  in  all 

ns. 

The  American  Electric   Heater  Company,  makers  of  elec- 

Lric  heating  appliances,   have  just  moved   into  new  quarters 

m  Detroit,  Mich.,  with  improved  equipment  and  much  in- 
creased  space. 

The    California    li  cent    Lamp    Company     oi      San 

Francisco  are  arranging  to  move  from  their  present  location 

at  117  New  Montgomery  o  669  Mission  street,  in  the 
new    Roberts   Building. 

The  Standard  Eelectrical  Works  ol  San  Francisco  expect 
within  the  next  week  or  ten  daj  ipy  their  new  quar- 
ters in   the   Roberts  Building,  which  is  now   being  ci 

i    Mission 

Advices  from  Tokic  announce  the  amalgamation  of  the 
American  General  Electric  Company,  the  Shibaura  Engii 
ing  Works  and  the  Tokio  Electric  Company.  Th<  American 
General  Electric  Company  is  a  big  shareholder  of  the  Tokio 
Electric  Company,  which  is  now  principally  manufacturing 
electric   lamps. 

March  sales  this  year  of  the  Western   Electric  Company 

were   at    the    n  iboul    $48, ."  phone 

continue   to  show    a   Steadj    i  not   only  to 

Hell    companies,    but    to   outside   telephone   companies.     The 

greatest  ratio' of  increase  in  the  company's  sales  has  heei: 
for  some  time  in  the  s;>  ■  non-lessee  compat 

The    Dean    Electric    Com  pan}    of    Elyria,    Ohio,    has   just 
closed  a  contract   at    Atlantic,  Iowa,  for  a   Dean  common   bat 
tery  multiple  switchboard  of  two  sections,  providing  exel 
apparatus   for  540   lines   and   35   rural   connections.     This   con 
tract  includes  wire  chief  and  chief  operator's  d  com- 

plete   terminal    and     power    facilities.       The    apparatus    is    ar 
d  lot   Dean  Harmonic  selectiv*  line  operation 

The    Western    Electric    Company    of    San    Franc: 
Angeles  and   S  ports  that  it    is  now   ready  to  :>■ 

orders  for  Sunbeam  Tungsten  lamps  in  220  volts  and  it  is 
understood  that  immediate  shipment  can  he  made  in  this 
voltage  in  the  70  wait  and  He",  watt  sizes.  This  will  he  wel- 
come information  to  main  of  the  high  voltage  plants  which 
heretofore  have  been  unable  to  use  Tugsten  Lamps  without 
wiring  them  in  series.  A  large  demand  for  these  lamps 
is  anticipated. 

Tin    annual  meeting  of  tin    National   Electric   Light    \ 
ciation  will  he  he1!'  tic  City,  X.  .1  .  June  1.  2,  :',  and  4. 

(>:i  the  fust  two  days  there  will  he  two  sessions  each  day; 
on  the  last  two  days  then  will  lie  parallel  sessions  devoted 
to  commercial,  technical  and  accouni  ects.     The  busi- 

headquarters  with    the    mi  ad    exhibit 

halls,  will  he  on  Youngs  '.Million  Dollar  Pier."  The  sine 
iary's  headquarters  will   he  located  near  the  entrance. 

The  BeLlen  Manufacturing  Company,  Chicago,  111.,  have 
been    ;  ppointed   special    ag  Cor   the    Hope   Webbing  Com- 

pany of  Providence.  R.  1.  The  company  will  have  complete 
charge  of  the  sales  of  electric  tapes,  webbings  and  sleeving 
tor  the  Hup"  Webbing  Company  in  Illinois.  Wisconsin.  Iowa. 
Minnesota,  South  Dakota.  North  Dakota  and  Montana,  and 
will  carry  a  large  stock  of  these  goods  in  their  Chicago 
house,  from  which  immediate  deliveries  to  the  Western 
can   he  made. 

The    General    Eh  eric    Company    recently    shipped 
carloads  of  material  to  Seattle,  Wash.,  as  an   exhibit  in  the 
a-Yukon-Pacific  Exposition.     Almost  every  class  of  appa- 
ratus is  included  in  'he  display,  from  heavy  mining  machinery 
and   electric   lo  latest    household   appliances 

I  Elei       c   Company   has   furnished   the   equipment 


lor  the  exposition  buildings,  which  does  not  include  generat- 
ing  machinery   as   the   energy    (or   the  exposition    is   purchased 

iiiiin  the  local  power  companj . 

\'  the  Alaska-Yukon-I'acific  Exposition,  to  be  held  at 
Seattle,  from  .lime  l  to  October  16,  there  will  he  special 
facilities  for  the  exhibition  of  inventions  of  till  kinds,  not 
necessarily  in  manufactured  shape.  The  details  of  this  sec- 
tion are  in  the  hands  of  Mr.  Algar  M.  Wheeler.  Manufac- 
turers' Building,  Seattle.  A  modi  rate  fee,  not  more  than 
I  fin-  all  inventions,  models,  patents,  oc- 
cupying a  floor  spai  nan  four  square  feet,  and  a 
small   fee  for  drawings,  blue   prints,  and  the  like. 

The  California   Electric  Company,  the  Los  Angeles  house 

of    i  he    Western    Electric    Company,    will,    beginning   June    I 
discontinue    the    use    of    ils    present     name    and     I"     operated 
under  the  name  of  the  Western   Electric  Company. 

This  business  was  incorporated  October  1st,  1905,  through 

the  purchase  h>   tin-  Western  Electric  Company  of  the  supply 

business  of  the  Machinery  and  Electrical  Companj  of  Los 
Angeles  and  the  trade  developed  in  Southern  California,  Ari- 
zona and  Nevada  has  placed  it  in  the  front  rank  of  electric 
supply   houses   in   that  section. 

The  annual  report  of  the  General  Electric  Company  for 
the  fiscal  year  which  ended  January  Ml.  1!M>9,  has  just  been 
issued        It     shows    that     the    total     stiles     hilled     for    the    year 

I'he   company   reports  that    at    the   pn 
line   its   sales   are  at    a    rate  of  about    $8.0i  ...      I.ei 

ter  than  they  were  two  montl  ited  that  tit   pres- 

ent the  rate  of  business  is  about  $52,000,000  per  annum.  The 
impro  ral   in   till   departments.      Small 

equipment    has    shown    bet  er    development    than    have    the 
et    railway   apparatus   and   for  huge   Installa- 

ompany    is   still    carrying   ils   enormous   cash    bal 
its    annual    report    showing    that    on    January    Ml     then 
was   more  than   $22,233,671    in   cash   on  hand. 

The    Los    Angeles    office    of    Allis-Chalmers    Company    has 
h.en    moved    f l on)    the    Citizens'    National    Bank    Building    to 
I  more  convenient   quarters  at    129   Fast   Fifth  street, 
increasing  demand  for  the  company's  products 
en   the   Paeitie   Coast    has  compelled   this  change   and   necessi- 
tated  an  it  'he  selling  force,  particularly  in  the  steam 

and  mining  lines.     .1.  F.  Perry  is  district  manager  of  the  com- 
pany at  this  office,  and  F.  11.   Knepper,  formerly  with  Inger- 
tand  Company,  has  become  identified  with  Allis-Chalmers 
anj  s    Los    Angeles   office   in    the   capacity   of  salesman. 
The    increased    demand    for   mining   and    crushing   machinery, 
earn  and  electrical  apparatus,  hydraulic  turbines,  gas  engines 
and  steam  turbines,  has  also  necessitated  a  larger  selling  force 
at  the  San  Francisco  office  of  Allis-Chalmers  Company  at  599 
Mission  street. 

The   Stanley   Hotel   at    Estes    Park    Colorado,  one   of   the 
borately    equipped    hostelries    in    that    part    of    the 
country,    is    to    be   operated    entirely    by   electricity.      F.    O. 
Stanley,   the   proprietor,   is  sparing  no  expense  in   the  equip- 
ment  of  the  house,  and  has  acquired  his  own   water  power, 
which,    at    a    distance    of    four    miles,    will    provide    enough 
electric    power   to   not   only   supply   all   of  the   electricity   for 
in    the    hotel,    but    for    his    own    private"  residence    and 
cottages    in    Estes   Park.      Street    lighting   will   also   be 
supplied  from  the  same  source.       Mr.  Stanley  is  determined 
to  make  this  hotel  representative  of  the  latest   ideas   in  ap- 
plications  of  electricity,   and   has   ordered    from    the   General 
Electric    Company  a  complete  electric  cooking  equipment  for 
his  kitchen:    electric   water  heaters   for  supplying  hot  water 
he  baths,  kitchen  and  laundry:    electrically  heated  man- 
for  the  laundry,  flat  irons,  etc.     When  open  for  regular 
service   this   summer   the   hotel   is   expected   to   be   up   to   the 
minute   in   all  of  its  electrical   appointments.     It    is   designed 
to  accommodate  between  200  and  300  guests. 
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INCORPORATIONS. 
SANTA  ROSA,  CAL.— The  Red  Hill  Telephone  Company 
has   been  incorporated  here   by   H.   Ehlers,   R.   Mazza  and  A. 
Richioli. 

SANTA  ANA,  CAL.— The  Monticello  Oil  Company  has 
been  incorporated  here  with  a  capital  stock  of  $1,000,000  by 
J.  E.  McDonald,  H.  P.  Oates,  K.  A.  Snyder  and  J.  B.  Merrill. 

SAN  FRANCISCO.  CAL.— Tho  Hartford  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  ot  $500,000 
by  C.  A.  Hooper,  D.  McDuffie,  L.  Titus,  R.  McDuffie  and  W. 
Havens. 

SAN  FRANCISCO,  CAL.— The  Palmer  Junior  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  of  $2,000,000 
by  A.  Raymond,  A.  M.  Moore,  L.  Oppenheimer,  H.  H.  Hart 
and  Aaron  Sapiro. 

LOS  ANGELES.  CAL.— The  San  Bernardino  Valley  Gas 
Company  has  been  incorporated  here  with  a  capital  stock 
of  $1,500,000  by  C.  J.  Hall,  H.  P..  Duncan.  W.  E.  Alexander, 
W.  S.  White  and  R.  Bandidi, 

SAN  FRANCISCO,  CAL— The  Fifty-Seven  Oil  Company 
has  been  incorporated  here  with  a  capital  slock  of  $500.- 
(100  by  \V.  N.  Drown.  .1.  F.  Leicester,  V.  C.  Osmont,  F.  S. 
Thompson,  C.  N.   Black,  T.   W.   Ransom  and  .1.  H.   Follis. 

CRESCENT  CITY.  CAL.— The  Smith  River  Electric  Com- 
pany has  been  incorporated  here  by  Charles  M.  Lindsay,  pres 
ident  ;  D.  C.  Bemarest.  vice-president  :  A.  V.  Massy.  Carl 
Sann,  E.  C.  Swartz,  E.  C.  Hegler  and  Sampel  Harris.  The 
new  company  proposes  utilizing  the  water  of  Smith  River 
for  generating  electric  power  to  supply  Humboldt  county, 
Cal.,  and  for  portions  of  Josephine  County,  Ore. 


FINANCIAL. 
IMPERIAL,  CAL— Bonds  to  the  amount  of  $50,000  have 
been  issued  by  this  city   for  the  construction  of  a  municipal 
water  system. 

PORTALES,  N.  M. — An  election  will  be  held  here  this 
week  to  decide  on  the  issuance  of  bonds  to  the  amount  of 
$50,000   for  the   construction   of  a   municipal   water   system. 

MONROVIA.  CAL. — A  bond  "lection  has  been  called  on 
June  7th.  1909,  to  decide  upon  the  issuance  of  bonds  to  the 
amount  of  $134,000  for  improving  the  water  and  sewer  sys- 
tems  in   this  city. 

SAN  BERNARDINO.  CAL.— The  directors  of  the  Lylle 
Creek  Power  Company  have  decided  to  issue  bonds  to  the 
amount  of  $300,000  for  increasing  the  capacity  of  the  elec- 
tric  system   throughout   the  residence   section  of  the   city. 

MANILA.  P.  I.— Bonds  to  the  amount  of  $4,000,000  have 
b(  en  issued  in  this  city,  by  the  Bureau  of  Insular  Affairs,  for 
the  construction  of  a  municipal  waterworks.  Bids  for  the 
sale  of  $3,000,000  worth  of  the  bonds  are  being  received  at 
the  War  Department,  Washington,  D.   C. 

BAKERSFIELD,  CAL. — The  directors  of  the  Associated 
Oil  Company  have  decided  to  issue  bonds  to  the  amount 
of  $25,000,000  for  the  construction  of  pipe-lines  from  Coal- 
inga  to  San  Francisco  and  from  McKittrick  to  Gaviota,  on 
the  Santa  Barabara  coast.  Another  tank  ship  will  also  be 
built. 

SACRAMENTO,  CAL— The  Northern  Electric  Company 
has  succeeded  in  floating  a  bond  issue  of  $10,000,000  in 
Amsterdam.     The   money   is   to   be    used    in    Hi''   construction 


of  a  new  line  to  connect  the  company's  line  with  the  pres- 
ent line  of  the  Vallejo  &  Northern  Electric  Company  in  Napa 
Valley,  thus  allowing  the  company  ferry  connections. 

SAX  FRANCISCO.  CAL.— The  Board  of  Supervisors  voted 
last  week  a  $2,000,000  bond  issue  for  the  construction  of  the 
municipal  street  railway  on  Geary  street.  This  proposition 
will  be  laid  before  the  voters  of  San  Francisco  in  June.  Over- 
head trolley  and  the  most  improved  and  modern  types  of 
cars  and  tracks  with  109  pound  Trilby  rails  were  decided  on. 
The  length  of  the  entire  road  will  be  seven  miles.  The 
exact   estimate  of  cost  was  figured  to  lie  $1,994,232, 

LOS  ANGELES,  CAL —The  Home  Telephone  &  Telegraph 
i  o  of  Los  Angeles  has  sold  to  an  Eastern  Banking  firm  a  large, 
amount  of  its  securities,  and  will  devote  the  proceeds  imme- 
diately to  tin-  betterment  and  extension  of  its  service.  Much 
new  equipment  will  be  installed.  The  company  will  complete 
its  South  Pasadena  lines  within  sixty  days,  or  less  time,  giv- 
ing that  place  direct  connection  with  Los  Angeles.  Its  300 
pair  cables  have  already  been  strung  to  the  city  limits  and 
."in. nun  feet  of  additional  cable  has  been  received.  With  the 
new  equipment  the  company  will  be  able  to  serve  several 
hundred  more  subscribers  in  South  Pasadena.  In  addition  to 
I  be  above,  the  company  is  rapidly  extending  its  lines  in  other 
directions,  in  order  to  take  care  of  the  rapid  growth  of  the 
city.  For  several  months  past  the  subscribers'  list  of  the 
company  has  been  increasing  by  an  average  of  over  three 
hundred    telephones   per   month 


ILLUMINATION. 

OAKLAND,  CAL. — Permission  has  been  granted  property 
owners  along  Telegraph  avenue  to  22d  street,  to  erect  elec- 
troliers. 

LOS  ANGELES,  CAL.— The  Covina  Gas  Company  has  ap- 
plied for  a  gas  franchise  along  county  highways  in  Covina. 
Glendale   and   Azusa   districts. 

YUBA  CITY.  CAL.— The  Marysville  Gas  Company  pro- 
poses to  enlarge  its  6-inch  mains  to  10-inch  before  July  1st, 
between    this   city    and    Marysville. 

GUANAJUATO.  MEN—  The  Guanajuato  Power  &  Electric 
Company  proposes  to  have  its  electric  light  extension  to 
Silao   completed   within   six    weeks. 

COVINA,  CAL— G.  S.  S.  Homey  and  associates,  the  re- 
rent  purchasers  of  the  Covina  gas  company's  plant,  are  mak- 
ing preparations  for  a  number  of  important  changes. 

LOS  ANGELES,  CAL.— The  Board  of  Public  Works  in 
this  city  has  awarded  contracts  for  ornamental  lighting 
posts  to  the  Llewellyn  Iron  Works  at  $100  a  post. 

LOS  ANGELES,  CAL.— In  addition  to  being  the  first  in 
the  State  to  vote  an  immense  bond  issue,  $3,500,000,  for  mak 
ing  good  roads.  Los  Angeles  County  will  probably  take  the 
lead  of  the  country  in  lighting  its  principal  highways  at  night, 
using  electricity.  The  first  step  toward  this  innovation  was 
taken  when  the  Board  of  Supervisors  asked  the  District  At- 
torney for  a  legal  opinion  regarding  the  method  of  procedure. 
The  subject  was  subjected  to  the  county  authorities  by  peti- 
tions from  several  of  the  smaller  cities  for  partial  main- 
tenance  of  tin-  lamps  on  the  boundaries  which  reach  outside 
territory.  Along  the  main  thoroughfare  are  many  unincorpor- 
ated settlements  and  a  large  population,  and  one  of  the  su- 
pervisors  expressed  himself  as  favoring  illumination  for 
all  these  people,  as  well  as  those  on  the  edges  of  cities, 
and  the  sentiment  seems  to  meet  with  approval.  It  will  be  a 
costly   proposition  and  carried  out   gradually  if  decided  upon. 


102 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


[Vol.  XXII      No     10 


TRANSMISSION. 
('I  I  ICO.  CAL.     The  Siena   Electric   Powei 
i   mauled  a  power  franchise  in  this  city. 


Company  has 


DOWNIEV1LLE,  CAL  Walter  Painter  and  Home, 
Guild  have  located  15,000  inches  of  water  from  the  North 
Vuba  rivet-  just  below  this  city,  for  developing  electric  power. 

FRESNO,   CAL— Tlie  San  Joaquin   Light   &    Power  Com- 
pany proposes  to  begin  work  shortly  on  improving  its  power 
lines    in    the    suburban    towns    neat-    this    city.      The    pi 
capacitj  of  the  company's  plant  will  also  lie  greatly  incri 

MODESTO,    CAL— Attorney    W.    II.    Ilat'ou   and    Superin 

tendenl   Archie  Sent;  of  the  La  Grange  Light  &   Power  Coin 

tde  arrangements  to   purchase  a   tract   of  land 

neat   Dr)  Creek,  where  necessarj   buildings  win  ed  for 

i  be  company. 

ASTEC,   X.   M — Mr.  Andrews  of  this  city  has   introduced 
a  bill  in  the  House  at   Washington,   I).  ('..  providing  that   the 
tary    of   the   Treasury    spend    $3oo.iiufi  ,     construc- 

tion  of  an    electric    power   plant    at    Deming,    to   furnish    power 
for  an   irrigation  project. 

sax    FRANCISCO,    CAL  -The   Great      Western      Power 

lanj    recentlj    secured    'he   contract    for   suppi 

trie    power    to    t lie    Southern    Pacific    <  for    the    0] 

lien  of  the  latter  company's  interurban  system.    The  company 
will  begin  this  work  the  latter  end  of  the  present 

FRESNO,  CAL.— Manager    \    G.  Wishon,  of  the  San 
quin    Lower   Company,   announces    improvements   during    'he 
coming  summer,  which  will  cos'   upwards  of  $  The 

citj    of   Plant    Xo.    1.   which   is  now    2c hoi  will 

alarged   by    10, horse-power,  making   a   total  capacity 

of  11'.." horsepower  which  will  be  available. 


TELEPHONE  AND  TELEGRAPH. 
SAX    JOSE,    CAL       The     Pacific    Telephone  rraph 

Company  received  plans  this  week  for  the  erection  of  a 
phone   building  on   .Market   street    which   wi  I, 

RED  BLUFF,  CAL— The  For.  is  building  a  tel 

ephone  line  from  Paskenta  to  Poison  (Hade,  a  distance  of  20 
miles.    The  extension  to  Covelle,  will  be  made  next  year. 

sax    FRANCISCO,    CAL.— The    Postal    Telegraph-Cable 

Company  has  let  contracts  for  the  erection  of  a  one  story 
concrete  cable  station,  al  Last  27th  avenue  and  Ful  on  street, 
costing  $3640. 

SONORA,    c.\L.— The     Pacific     Telephone    &     Telegraph 
Companj    is   engaged    this    weel     m    building    new-    toll 
which    will    cost     $45,000.      Manager    Fred    Mitchell    of    the 
local   office    is    now   in    Stockton   on    business   connected    with 
the  project. 

EUREKA,  CAL.— Operator  Harvy  P.raun  of  the  Fort  Bn 

Wireless  Station  has  been  notified  by  the  officials  of  the 
L'nited  Wireless  Company  that  as  soon  as  the  station,  now 
being  at    San    Luis   Obispo,    is   completed,    work    will 

be  started  on  the  station  on  the  .Mendocino  coast  near  Fort 
Bragg. 


TRANSPORTATION. 

SACRAMENTO,  CAL.— The  Sacramento  Electric.  Gas  & 
Railway  Company  began  work  this  week  on  the  construc- 
tion o  ctric  line  over  rights  of  way  to  the  State  Fail- 
grounds. 

CARSON  CITY,  NEV.—  H.  II.  Springmeyei  and  A.  Jen- 
sen, 1  cl  a  company  in  this  city  for  the  purpose 
>f  building  an  I  railwaj  to  connect  with  the  ter- 
minus of                       i  Valley  branch  of  the  Y.  &  T.  Railroad. 


WATER 

SAX  BERNARDINO,  CAL  The  Muscoy  Water  Company 
has   let    contracts   for    live   artesian   wells. 

LOS    ANGELES     CAL.      The    local     water    company     pro 
to  spend  $15, in  improving  its  system  in  this  . 

OCEANSIDE,  CAL-  The  Board  of  Trustees  will  install 
2-inch  water  mains  on  certain  streets  where  tin-  pressure  is 
low. 

CHICO,  CAL.  Guy  T.  Lewis  litis  purchased  property  about 
lour  miles  from  this  city  where  he  will  erect  a  pumping 
plant. 

OAKLAND,    CAL— The    ci   >     Council     has    appropriated 
for  the  cost   "f  constructing  a  silt   water  pumping  sta 
'inn    in   this  city. 

MODESTO,    CAL       Presidenl     Horace    Crane    of    the    Com 
il   Bank  of  Turlock,  was  the  lowest   bidder  for  'in-  $53, 

I    ■•'  !  ids. 

PETALUMA,   CAL.— The   Trustees   of  this   city    have   ap- 
for  the  installation  of  an  auxiliary   fire-fighting 
high    pressure   pumping   plant. 

SAX  RAFAEL,  CAL  The  Marin  Water  .V  Power  Com- 
pany announce  that  its  pipe  line  to  Sausalito.  which  is  now- 
being  built,   will   ho   completed   by   August    15th. 

PORTERVILLE,    CAL      Lids    are    being    receive,!    i,\ 
Board    of    Trustees    for    furnishing    this    city    with    material 
for  tii  arj   improvements  to  the  municipal  waterworks. 

(RTERVILLE,   CAL.-    Plans   and    specifications    for    the 

iary    changes    iii    Improving    the    water    sisti-m    of    this 

city    have    been   adopted    and   bids    for  construction    will    be 

fur   at    , 

SAX    FRANCISCO,   CAL       \    merger   is    planned    between 
the  Spiing  Vallej    Water  companj   of    his  city,  and  tie-  Peo 
Water  Companj   of  Oakland,  which  will  combine  all  the 
outlying  properties  of  both  companii 

SAX   FRANCISCO,  CAL.      The   Hoard  of  Supervisors  have 

led   3   i    for     he    installation   of   a   testing   plant 

for  the  15,000  tons  of  cast   iron  pipe,  the  deliveries  of  which 
will  begin  soon  for  the  auxiliarj    Are  protecting  system. 

ANDERSON,    CAL      Manager    .lames    F.    Bedford    of    tic 

Anderson    Water    Compa  I  inch    mains    are    to 

be  laid  on  the  strei  e  'he  demand  exceeds  the  present 

supply   and   on   streets   where   no   mains   now   exist    mains  of 
sufficient  capacity  will  be  laid. 

SAX  BERNARDINO,  CAL  -The  controversy  between 
ers  and  the  Riverside  Water  Company,  the  Riverside 
Highland  Water  Company  and  the  West  Riverside  350-inch 
Water  Company  tor  continuing  to  divert  water  from  a  cer- 
tain artesian  basin,  was  decided  last  week  in  the  Supreme 
Court    in    favor   of   the   water   companies. 


OIL. 
WHITTIER,    CAL.— The   Warner   Oil    Company   is   receiv 
ing  bids  this  week  for  the'  drilling  of  its  well  Xo.   in 

RIVERSIDE.  CAL— Reports  from  Mecca,"  on  the  Colorado 
desert.  s"ate  that  oil  indications  have  been  found  which  are 
causing  considerahle  excitement. 

VENTURA,  CAL.— Wm.  O'Hara  has  sold  the  O'Hara  Oil 
Wells  hi  Santa  Paula  Canyon  to  Messrs.  Barnes,  Simons  & 
Brown  of  Oakland.  The  new  owners  are  prepared  to  spend 
$100,000  in  drilling. 

ELY.    NEV. — Explorations   are   now   being  made   in   C 
Valley  for  oil.     Over  $250,000  will  be  spent  in  Southern  White 
Pine   and   Lincoln   counties    to   determine   whether   oil   exists 
there    in   commercial    quantities. 
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TRADE 
MARKS 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  it  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
cent  of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer  —  who 
will  listen  with  a  willing  and 
•  agcr  ear  to  the  story  of 
quality. 

Tak*  your  case  befor«  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for   appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  thia  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 
Lamp  Adapters 

American    Eveready   Co. 

Benjamin   Electric  Mfg.   Co. 

Bryant    Electric    Co. 

Dale  Co. 

General     Electric    Co. 

Hubbell,     Harvey. 

Perkins  Elec.  SwtchMfg.Co. 

ALARMS. 

Burglar    Alarms 
Edwards   &    Co. 
Electric   Goods  Mfg.    Co. 
Partrick.Carter&WilkinsCo. 
Stanley     &     Patterson.     Inc. 
W.  stern    Electric    Co. 
Fire  Alarms 
Edwards   &   Co. 
Part  rick,  Car  ter&Wi!kinsCo. 
Western    Electric    Co. 
Water    Alnrms 
Partrick.Carter&WilkinsCo. 


ANCHORS 


H.    W. 
&    Co. 


Johns-Manville   Co 

"J.    W." 
Kierulff,    B.    F.    Ji 

"Hubbard." 
Klein    &   Sons,   Mathias. 

ANNUNCIATORS 

Edwards  &  Co. 

Elec.  Goods  Mfg.  Co., 
"Ross,"  "Rlvol,"  "Per- 
fect,"   "Noxall." 

Patrick.  Carter  &  Wilkins 
Co.,    "King." 

Standard  Elec.  Works,  "C. 
&    S." 

Stanlev     &     Patterson.     Inc. 

Telephone  &  Elec.Equip.Co. 
"Holtzer-Cabot    &    Co." 

Western   Electric  Co. 

ARMS. 

Crosa    Arms 

American    Cross    Arm    Co. 
"Walworth    &    Neville." 

California  Pole  &  Piling 
Co. 

Kierulff.    B.    P.,    Jr.    &    Co. 

Walworth  &  Neville  Mfg. 
Co. 

Western  Electric  Co..  "Wal- 
worth   &   Neville." 

Mast  Arms 

Elec.  Appliance  Co..  "Cut- 
ter." 

Ft.    Wavne    Electrical    Wks 

Kierulff.  B.  F..  Jr.  &  Co., 
"Cutter." 

Western  Elec.  Co..  "Fletch- 
er." 

Desk   Phone   Arms 

Dean    Electric    Co. 

Electric  Appliance  Co.. 
"Eaco." 

Kierulff.  B.  F.  Jr.  &  Co.. 
"Sterling." 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

°.«  .i.-.o     U     S    P.,    Ofl 

LOOK   FOR    THE  ROEBLING   SEAL  ON    EVERY    BUNDLE 

SAN  TRANCISCO.  624  folsom  Street 
LOS  ANGEIES,  Market  and  Alameda  St. 


PORTLAND.  91  First  Street 
SEATTLE.  900  first  Ave.  South 


AMERICAN  CROSS-ARM COt 


ASK 

YOUR  DEALER^ 

FOR 


WALWORTl 


^CROSS-ARMS 


CHICAGO 


"The    Paint  That  Won't  Come  Off" 

STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  :     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapesl 


ERG®  RUBEROID  ROOFING 


BONESTELL  &  CO.,  Agents 

118  first  Street,  Sanlrancisco 


MATERIAL     FOR 

Pole  Line  Construction 

Foundry.  Machine  and   Wood  Shop  Work 
of  all  descriptions.     -     -     Prompt  Delivery 

BEN1CIA  IRON  WORKS 

Benicia,  Cal. 

Phone  Douglas  1443 

San  Francisco  Office  814  Pacific  Building 


THE    NEW    WAY 


OE  PACKING 

-E- 

Switch  Plates 


The  Arrow   Electric  Co. 

HARTFORD,    CONN. 


PELTOIN-FAANCIS    TURBINE    ANO    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of   any    capacity    contracted    for    and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

1011    MONADNOCK  BLDG   ,    SAN  FRANCISCO,  CAL. 

84    WEST    ST.,     NEW    YORK    CITY 


Do  I  Wanto  B  a  "Good  fellow" 

with  your  trade  and  add  $20.00  to  your 
weekly    income    without     extra     work  ? 


TEDDY'S     LABORATORY,   WHEELING.  W.  VA. 


Dl  IN  CAN 

TRANSFORMERS  and  METERS 

are  of  the  highest  grade 


LARGE  STOCK   CARRIED    IN    SAN  FRANCISCO 

G.  A.  Wl  LBIR 

61  Second  St.,       San  Francisco 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


M 


odern  transformer  engineer- 
ing coupled  with  Hign 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  i. 
Pacific  Const  Agents 

Western  Electric  Company 

Los  Angeles  San  Francisco  Seattle 


8 
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INDEX  TO  ADVERTISEMENTS 


Aluminum  Co.  of  America 
Pittsburgh,    Pa. 

S;m    Kianrisi  o,    Monad 

nock    Bldg. 

Los       Angeles.       Pacific 

Eleclrii     i 

Seattle,     Colman     BMg. 

American  Circular  Loom  Co.      1  1 
Boston.    45    Milk. 
San   Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

American  Cross- Arm  Co.-    ..    7 
I'liii'ago,     Heyworth 
Bldg. 

American  "Eveready"  Co.  3 

San   Francisco,  755  Fol- 

SOII1 

Lob     Angeles,     103S     S. 
.Main. 

American  Transformer  Co.  7 

Newark,  K.  J. 

Arrow  Electric  Co 7 

Hartford,  Conn. 

Aylsworth  Agencies  Co 

San   Francisco,  165  Sec- 
ond St. 

B 

Belden  Manufactunng  Co.-    .    5 
Chicago,     194    Michigan 
St. 

Benicia  Iron  Works  7 

San    Francisco,    S14    Pa- 
cific   Bldg. 

Benjamin  Elec.  Mfg.  Co.  __  3 

Chicago,   40  W.  Jackson 
Bvd. 

San  Francisco,   151  New 
Montgomery. 

Blake  Signal  and  Mfg.  Co 

Boston.   246  Summer. 

Bonestell  &  Co.    7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co..  I  I 
Utica,  N.  Y. 

San    Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The I 

New    York.    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 23 

San    Francisco,    44    See- 
on. 1   St. 

Brvan-Marsh  Co 2 

i  lakland,  Cal.,   12th  and 
L'lay. 

Bn,  ant  Eleclnc  Co.        

Bridgeport,   Conn. 
San   Francisco,  609  Mis- 
sion 


Cal.  Inc.  Lamp  Co.  1 

San  Francisco.  141  New 
Montgomery. 

California  Pole  and  Piling  Co.     4 
San    Francisco.    800-804 
I  i  Ee    Building. 

Chase  Shawmut  Co.    II 

Newburyport.  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co. . 
Chicago,  170  So.  Clin- 
ton St. 

Cutter  Company,  The II 

Philadelphia.    Pa 

San   Francisco.  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

D 

Dale  Company,  The  .. 9 

New  York.  352  W.  13th. 
San  Francisco,  770  Fol- 
som. 

tie,    Lowman    Bldg. 


Dean  Electric  Co 

Elyria,    Ohio. 
San  Francisco.  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  1 2 
Chicago,  Postal  Bldg. 
San    Francisco,    301 
Front. 
Los  Angeles.   355   E.    2d. 

Dietert-Swenson  Co 

San  Francisco,  80  Te- 
hama. 

Duncan  Elec.  Mfg.  Co. . .        _    7 
Lafayette,    Indiana. 
San    Francisco,    61    Sec- 
ond. 

D.  &  W.   Fuse  Co- 
Providence.  R.  I. 

E 

Edwards  &  Co.,  . 

New  v.. ik,  140th  and 
Exterior  sts. 

Electnc  Appliance  Co.  -  I 

San  Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co 

Boston,  Mass. 
San   Francisco,    165  Sec- 
ond St. 

Electnc  Storage  Battery  Co.    -  _    5 
Philadelphia. 
San    Francisco,    Crocker 
Bldg. 

F 

Fort  Wayne  Elec.  Works  24 

Port  Wayne,   End. 
San  ]  i,  604  Mis- 

sion. 

G 

General  Electric    Co 16 

Scheni  ctadj  .  N.  Y. 

San      Francisco,     Union 

Trust  Bldg. 

Los     Angeles.    Delta 

Bldg. 

Seattle,    Colman    Bldg. 

Portland,     W  o  r  c  e  ster 

Bldg. 

Goenz  Co.,  O.  C. 15 

San  Francisco,  61  Fre- 
mont    St. 

Gould  Storage  Battery  Co. 
New      York,     347     Fifth 

i 
Sin       Francisco.      Atlas 
Bldg. 

H 

Habirshaw  Wire  Co 

New  York.  253  Broad- 
way. 

Henshaw,  Bulkley  &  Co.  1} 

San  Francisco,  219  Spear. 
Oakland,  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holophane  Company,   The 

New  York.  227  Fulton. 
San  Francisco,  151  New 
Montgomery. 

Hubbell,  Harvey,   Inc. _  _ 

Bridgeport,  Conn. 

San  Francisco,  770  Fol- 

som, 

Seattle,    Lowman    BMg. 

Hughes  &  Co.,  E.  C.  _  _      3 

San    Fi  ancisco,   725   Fol- 

som. 

Hunt,  Mirk  &  Co. 6 

San  Francisco,  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    I 
Jonesboro.  Indiana. 


Jacobson,    J.  C 5 

\  ipa    Cal. 
Johns-Manville  Co..   H.   W.        5 

New  York,  100  William. 

J>an   Francisco,  159  New 

.Montgomery. 

I. os  Angeles.  203   E.  5th. 

Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
I  Ihicago. 
San  Francisco.  88  First. 

Kierulff,  B.  F.  Jr.  &Co.._      .    9 

Los      Angeles.      120      S. 

Los   Angeles. 

San   Francisco,  133  New 

Montgomery. 

Seattle,    406    Central 

BMg. 

Klein.  Mathias   &   Sons  1 

•  Chicago,     95     \V.     V  a  n 

Bui .  ii 

Krantz  Mfg.  Co.,  H.  4 

Brooklj  ii,  N.    V..  160  7th. 
San   i'i  ancl  New 

Montgomery    St. 


Locke   Insulator   Mfg.   Co. 
Victor,  N.   Y. 
Sin    Francisco,   Monad- 
nock  Bldg. 

Los    Angeles.    Pacific 
Electrical    Bldg. 
Seattle.  Colman  Bldg. 

M 

Mead  Cycle  Co. 15 

Chicago,  III. 
Moore.  C.  C.  &  Co.,   lnc 3 

San  Francisco.  99  First. 
Los    Angeles,    Trust 

Seattle,    Mutual    Life 

Bldg. 

Portland,    Wells    Fargo 

Bldg. 

N 

New  York  Insl'td  Wire  Co. 
New    York.    1  I  I    Liberty. 
San   Francisco,    770  Fol- 

Snlll. 

Seattle,    Lowman    Bldg. 


Ohio  Brass  Co. 
Mansfield,   Ohio 
San    Francisco,    MOnad- 

k    Bldg. 

Los   A  ngeles,   Pac.    Elei 

trie    Bldg. 

Seattle     Colman    Bldg. 

Okonite  Co.  __  I 

New    York.    253    Broad- 
way, 

Otts  &  Squires  4 

San  Francisco    155  New  Mont- 
iri  imer) 


Pacific  Elec.  &  Mfg.  Co.     .         15 
San     Francisco,    So    Te- 
hama. 

Pacific  Elec.   Heating  Co 

Ontario.  Cal. 
Pacific  Meter  Co.  I 

Sa  n  Fra  ncisco,  301  Santa 

.Marina  Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San  Francis  o,  Shreve 
Bldg 

Paiste  Co.,  H.  T.       9 

Philadelphia.    Pa. 

ParaffinePaint  Co.  . .  .  _  _    9 

San    Fran  Cisco.    Mer- 
chants' Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 
Philadelphia.  22d  and 
Wood. 


Pass  &  Seymour,  Inc. 

Solvay,  N.  Y. 

Pelton  Water  Wheel  Co.,The     7 
San        Francisco,       1095 
Monadnock    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.,The 
Bridgeport,    Conn. 
Sa  n    Francisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co 1 

Pawtucket.  R.  I. 

Pierson,   Roeding  &  Co 4 

San    Francisco,   Monad- 
nock Bldg. 

Los  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman  Bldg. 

R 

Reisinger.   Hugo  9 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co. 
S  o  u  t  h       Framingham, 
Mass. 
San    Francisco,    60    Na- 

tom.i 

Roebling's,  John  A.  Sons  Co.-    7 
San  Francisco,  624  Fol- 
som. 

Los    Angeles,   Market   & 
Alami  da. 

Portland,  91  First. 
Seattle.   900  1st  Av.  So. 

S 

Safety  InsTt'd  Wire&  Cable  Co.  1 5 
onne,  N.   J. 
San  Francisco.  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacra  men  to,  Cal.,  2  11  J. 
San  Francisco,  356  Mar- 
k.t. 

Sears.  Henry  D.  -.24 

Boston,   131  State. 

Simplex  Elect!  Co..  The 2 

Boston,    1  10  State. 

San        Francisco,       6  12 

I  low  a  rd 

Los     Angeles,     Security 

Bldg. 

Seattle,     Uaska   Bldg. 

Portland,   Couch    Bldg. 

Simplex  Electric  Heating  Co 

Cambridge,     Mass. 

San       Francisco,       6  1  2 

[  I  owa  rd. 

Los     Angeles,     Sei  urity 

Bldg 

Seattle      Uaska     Bldg. 

Portland,  Couch   Bldg. 

Skinner  Engine  Co.         23 

Erie,    Pennsylvania. 

Southern  Engineer 

Atlanta,     Georgia. 

Southern  Pacific  Co.  __  .24 

San    Francisco.    Flood 
Bldg. 

Sprague  Electric  Co.  23 

Xi  w    York  City,  527    53  I 
West    34th    St. 
s.ni      Francisco,      Atlas 
Bldg 
Seattle,    Colman    BMj; 

Standard  Elecl'l  Works  .    2 

San  Francisco.  Ill  New 
Montgomery. 

Standard  Eng.  Co 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco.    Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bldg. 

Seattle   Office,   Lowman 

Bldg. 


Stanley  &  Patterson,  lnc . 

New    York,    23    Murray 

St. 

San  Francisco,  770  Fol- 

soni. 

Seattle,    Lowman    Bldg. 

Star  Porcelain  Co. 

Trenton.  N.   J. 

Sterling  Electric  Company 
San  Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company, 

San       Francisco,       1  1  8 
First. 

Sunbeam  Inc.  Lamp  Co 

Chicago,  259  S.  Clinton. 

T 

Technical  Book  Shop 

San    I'i  ancisco,  604  Mis- 
sion. 

Teddy's  Laboratory  Co. 

Wheeling,  W.  Va. 

Tel.  &  Elec.  Equip.  Co. 

San       Francisco,       6  12 

Howard. 

Los     Angeles,    Security 

Bldg. 

Seattle,   Alaska  Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 

New    York,    227    Fulton. 
East   Liverpool,   Ohio. 

Tracy  Engineering  Co.    

San   Francisco,  461  Mar- 
ket. 

Los   Angeles,   Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co.    

Chicago,  74  West  Jack- 
son. 


Vulcan  Iron  Works.    

San   Francisco,  604  Mis- 
sion. 

w 

Waters  &  Co.,  R.  J. 

Sa  n    Francisco,  7  17  Mar- 
ket    St. 

Watson,  Sidney    

San    Francisco,   180  Jes- 
sie St. 

Western  Electric  Company I 

San  Francisco.  680  Fol- 

som. 

Oakland.  507   IMli  si.. 

Los  Angeles,  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

WestVse.  Elec.  &  Mfg.  Co._- 
Pittsburg.   Pa. 
San   Francisco,   165  Sec- 
'  ond. 
Los   Angeles,   527  South 
Main. 

Seattle,    311    Central 
Bldg. 

Portland,   Couch    Bldg. 
Spokane,   424    1st   Av. 

Westinghouse  Machine  Co 

Pittsburg,   Pa. 

San   Francisco.  141  Sec- 
u  nl. 

Weston  Elect'l.  Inst'm't.  Co.. -2 
Waverly  Park.  N.  J. 
New  York   114  Liberty  St. 
San   Francisco,   418  Eu- 
genia Av. 

Wilbur,  G.  A 

San    Francisco.    61    Sec- 
ond St. 
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telling    Klec.   Co. 
Western   Elec.   Co. 

ASBESTOS 

rohns-Manville    Co.,    H.    W. 

AUTOMOBILE      ACCES- 
SORIES 

\merican       Eveready       Co.. 
"Ever    Ready." 


Ilry 


B  VTTERIES 
Batteries 


American       Eveready      Co., 
"Ever  Ready"  and  "Cres- 
cent." 
Brnoks-Follis    Elec.    Corp. 
Elec.   Appliance  Co.,  "1900." 
Elec.       Goods       Mfg.       Co., 
L   "Samson     Semi-Dry." 
Kierulff,    B.    F.,    Jr.    &    Co.. 
I     "Columbia,"     "King." 
Sterling    Elec.    Co.,    "Bear," 
i     "Sequoia." 
Standard     Electric     "Works. 

"Standard." 
Stanley    &    Patterson,    Inc.. 

"Exeter."     "Matchless." 
Western  Electric  Co.,  "Blue 

Bell."    "Liberty." 
Dry    Battery    Holders 
Brooks-Follis    Elec.    Corp 
Stanley    &     Patterson.    Inc.. 

"Patterson." 
M«»ilicnl    Batteries 
Partrick.Carter&WilkinsCo. 
Stanley    &    Patterson,    Tnc.. 


"Electro 
ter." 


tonic," 


"Vet- 


Wet    Batteries 

Brooks-Follis     Elec.    Corp. 

Elec.  Goods  Mfg.  Co..  "Sam- 
son,"   "Nnswas." 

Partrick.Carter&WilkinsCo. 

Stanley  &  Patterson.  Inc., 
"Gold  Medal,"  "Fara- 
day." 

Western     Electric    Co. 

storage    Batteries 

Elec.  Storage  Batten  Co. 
Westinghouse    Machine    Co. 

BELLS 

Eleelrie    Bells 

Brooks-Follis    Elec.    Corp. 
Edwards      &      Co.,      "Rex," 

"Lungen." 
Electric         Appliance       Co.. 

'Ansonia." 
Elec.    Goods    Mfff.    I'..,    "Vic- 
tor,"        "Dandy,"         Tyro- 
lean." 

Part  rick. Carter&WilkinsCo. 
Stanley  &  Patterson.  Inc., 
(     "Faraday."       "Columbia," 

"Liberty." 
Western  Electric  Co., 

'Hawthorne." 

ESlectro-Meebanical     Gongs 

Brooks-Follis    Elec.    Corp. 

El  war  Is    &    Co. 

Electric    Goods    Mfg.    Co. 

Partrick.Carter&WilkinsCo. 

Magneto    Bells 

Brooks-Follis    Elec.    Corp 
[Dean    Electric   Co. 
Elec.  Appliance  Co..  "Eaco." 
'Electric    Goods    Mfg.    Co. 
Kierulff.    B.    F..    Jr.    &    Co., 

"Sterling," 
Kellogg        Switchboard      & 

Supply    Co. 
Standard     Electric     Works, 

"C.    &    S." 
Western    Electric   Co. 

BOILERS 

iHenshaw.   Bulkley  &  Co. 

Moore  &  Co.,  Chas.  C,  "B. 
&   W." 

Tracy  Engineering  Com- 
pany,   "Edge   Moor." 

BOXES 

Floor    and    Outlet 

Krantz.   H..    Mfg.    Co. 

Junction   Boxes 

Krantz   Mfg.   Co..   H. 
Wall    Boxes 

Brooks-Follis    Elec.    Corp. 

Ben.iamin    Elec.    Mfg.    Co. 

Bossert  Electric  Construc- 
tion   Co..    "Bossert." 

Chase        Shawmut  Co., 

"Knockout." 

Chicago  Fuse  Wire  &  Mfg. 
Co.,    "Union." 


Paistc  Fielding  Receptacles 

are  stil!  and  always  will  be  the 
proper  receptacles  for  wooden 
moulding.  Just  look  at  the  cut  to 
see  how  easily  they  are  wired. 
Now  they  also  fit  Pipe  Taplets, 
the  new  conduit  fittings,  and  are 
wired  on  these  in  exactly  the  same 
way  as  on  wooden  moulding. 
"Paistery"  tells  you  all  about  this. 
If  you  are  in  the  trade  you  should 
receive  it  monthly.      Do  you? 

H.   T.    PAISTE    CO.,  Philadelphia,  Pa. 


Catalog  No.  50724 


New  York 


Chic 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 

COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE    DALE  COMPANY 


SAN  FRANCISCO,  770  Folsom  St. 

SEATTLE 
Lowman  Building 

Complete  Stock  Carried   in  San   Francisco. 


NEW   YORK   CITY 
9th  Ave.  &    13th  St. 


Wanted  and  For  Sale 


The  rate  for  advert  isernen's  in  this  enhimn  fs$1.00  per  insertion  for  25 
words  >»•  less;  additional  words  2  cents  each,  payable  in  advance.  Rt  mit- 
tance  nnd  copy  skoxdd  reach  this  office  not  later  than  Afondat  noon  for  the 
next  succeed,  no  issue. 

/;<  plies  may  &<  sent  in  care  nfthe  Jojmal  of  Electricity  Power  and  Gas 
60!t  M  ssion  Stm  ' .  San  l'<  nnc  ■■■  - 


WAMED — Back  numbers  of  the  Journal  of  Elec- 
tricity, Power  and  Gas.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of   Electricity,   1'ower  and   Gas, 

60  1    Mission    Street,    San    Francisco. 


A  GENTS  WANTED  on  a  guaranteed  weekly  salary 
*"*  to  represent  our  two  publications,  "Southern  En- 
gineer" ond  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept..  Atlanta,  Georgia. 

WANTED — Men  coming  in  direct  touch  with  Steam, 
Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg.,  San  Francisco.  Cal. 

SITUATION  WANTED — By  electrical  engineer  with 
15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage-' 
ment  can  be  attained.  Moderate  expectations.  Ad- 
dress Box   101,  Journal  of  Electricity,  San  Francisco. 

WANTED — Trustworthy  man  or  woman  in  each 
county  to  advertise,  receive  orders  and  manage 
business  for  New  York  Mail  Order  House.  $18.00 
weekly;  position  permanent;  no  investment  required. 
Previous  experience  not  essential  to  engaging.  Spare 
time  valuable.  Enclose  self-addressed  envelope  for 
full  particulars.  Address  Clark  Co.,  Wholesale  Dept.. 
103    Park    Avenue.    New    York. 


Chicago  Insulated  Wire&Mfg. Co. 

CHICAGO,    ILL.     

Factory:  Sycamore,  111 

Double  and  Triple  Braid 

Weatherproof  Wires 


THE  BEST  ON  TEST 


Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Los  Angeles 

B.  P.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.  Los  Angeles  Street,  Los  Angeles 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 


1  1     Broadway 


New  York 


^j=QS^  OUR    SPECIALTIES    FOR    ELECTRICAL   USE 

■PfclBi  INSULATING  TAPE 
Ik&Ej  ELECTRICAL  COMPOUND 

"W^-— L*5^^  WRITE    FOR    SPECIAL    FOLDER 

^S^  "Electrical  Insulation" 

THE   PARAEEINE   PAINT   CO.,   San  francisco 


n 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON.    N.   J. 


The  Standard  Handbook  for  Electrical  Engineers 

Written  and  Compiled  by  a  Staff  of  Specialists 
$4.00  Postpaid 

Bound  in  Flexible  Red  Morocco  with  Round  Corners.      1  300  Pages. 
1260  Illustrations.     Sent  anywhere  on  receipt  of  price 

TECHNICAL    BOOK    SHOP 

604  Mission  St.  San  Francisco 
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General  Lectures 


Electrical  Engineering 


By  CHARLES  PROTEOUS  STEINMETZ 


284  Pages 

102  Illustrations 

Price 
$2.00 

Net. 


Sent 

Anywhere 
on  Receipt  of 
Price 


<I  The  masterpiece  of  this  well-known  author. 

<J  Should  interest  every  electrical  engineer. 

^  Covers  such  subjects  as  the  Generation, 
Transmission,  Conversion,  Distribution  and 
Utilization  of  Electric  Current. 

(!h  A  complete  Treatise  physically  explained, 
making  it  possible  for  the  reader  to  omit  all 
mathematics  without  appreciable  loss. 

Write  hi  concerning  An//  Engineering  Brink 
in  which   yon  arc  interested. 

Technical  Book  Shop 

604  Mission  St.,  San  Francisco 


Cutter  Co.,   The.    "Munit." 
Electric    Appliance   Co.,    "T. 

&    B." 
General    Electric    Co. 
Krantz    Mfg.    Co.,    H. 
Paiste.    H.    T.    Co. 
Pass    &    Seymour. 
Sprague   Electric  Co.,  "Uni- 

vei  sal." 
Standard    Electrical   Works, 

"M.    &    M. " 
si  a  n  ley    &     Pattei  son,    Inc.. 

Simplex." 
Telephone  &  Elec. Equip. Co. 

"Pratt    Chuck    Co." 

BRACKETS 
Ifrsk    Telephone    Brackets 

Brooks-Follis     Elec.    Corp. 

Stanley  &  Patterson,  Inc., 
i  mperial." 

Sterling  Elec.  Co..  "Equi- 
poise." 

Western   Electric   Co. 

[run  Pole  Brackets 

Benicia    Iron    Works. 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Kierulff,  P.  F..  Jr.  &  Co., 
i  'utter." 

I'm  rson,   Roeding  &  Co. 

Western  Elec.  Co..  "Fletch- 
er." 

Ill  II. dim;   CONTRACTORS 

Watson,   Sidney 
Thorpe    &    Sons,   .1.   T. 

BI  RIVERS 
Gas    Lighting    Burner* 
E  [wards   &    Co. 
tElei  brie     Goods    Mfg.     Co., 

\.d\  nine." 
Westi  i  ii    Electi  \c  Co.,   "Ed- 
wards." 

i  uiiM/rs 

Special    Cabinet    Work 

Krantz,    H..    Mfg.    Co. 
Metal    Cabinets 

Krantz.    H„    Mfg.    Co. 

CABLES 

Submarine     and     I. end-Cov- 
ered 
Electric         Appliance       Co., 

"Paranite." 
General     Electric     Co. 
Habirshaw  Wire   Co..  "Hab- 

irshaw." 
Kierulff,    P..    F..    Jr.    &    Co., 

"National." 
Okonite    Co..    "Okonite." 
Roebling's    Sons     Co.,    John 

A.,    "Tolma." 
Safety    Ins.    Wire    &    Cable 

Co. 
Standard    Underground    Ca- 
ble   Co. 
Simplex       Electrical         Co., 

"Simplex." 
Western  Electric         Co., 

I  iawthorne." 

Paper    Insulation 

Be]  len    Manufacturing   Co. 
Western    Electric    Co. 
Telephone    Cable 

i  tea  n     Electric    Co. 
Kellogg     Switchboard     and 
Supply   Co. 

CARBONS 

Are    Light    Carbons 

Brooks-Follis    Elec.    Corp, 

"Siemens." 
Reisinger,   Hugo.  "Eleetra." 

"Nuernberg." 

<  lib  I  IT     BREAKERS 

Cutter     Co.,     The     "I-T-E," 

"I  lalite." 
Ft.   Wayne   Electric  Works. 
General    Electric    Co. 
Kierulff.     Jr.     &     Co.,     B.     F. 

"Hai  tman," 
Pacific     Electric     &     Manu- 

fai  t  uring    Co. 
w  estern    Flee.  Co..  "I-T-E," 

"Dalite." 
Westghse    Flee    &    Mfg.   Co. 

CLAMPS 

Ground    Clamps. 

I  ti  Iden      Manufai  i  uring    Co. 
1  it    Electric   Const.    Co. 

Chase     -     Shawmut  Co.. 

"Shawmut." 


General     Electric     Co. 
Paiste    Co.,     ii.    T.    "Perma- 

Effect." 
Thomas     &     Sons    Co.,    R. 
Weber      Elec.     Co..     H.     D. 

CLEATS. 

Fibre   Cleats 

Blake     Signal     &    Mfg.    Co. 
Brooks-Follis     Flee.    Corp. 

Poreelain   Clenls 

Brooks-Follis     Elec.     Corp. 

General     Electric    ( !o. 

Pass   &    Seymour 

Standard  Electrical  Works, 
"Standard.' 

Star    Porcelain    Co. 

Sears.         general         sales 
i  gent. 

Western  Elec.  Co..  "Thom- 
as." 

COILS 

Vrmilture    nnd    Field     Coils 

Belden     Manufacturing    Co. 
General     Electric    Co. 
Western         Electric         Co., 

"P)eltabeston." 
Westghse  Elec.     &     Mfg.  Co. 

Induction    Colls 

Electric   Goods   Mfg.    Co. 
Kellogg     Switchboard     and 

Supply   Co 
Partriek.Carter&WilkinsCo. 
Western     Electric    Co. 

Spark   Coils 

Electric    Goods    Mfg.    Co. 
Western    Electric  Co. 

COMPOUNDS 

Boiler    Compounds 

Dearborn  Drug  &  Chemi- 
cal   Works 

Johns-Manville  Co.,  II.  W.. 
"Magic." 

COMMIT 

Flexible    Conduit 

American      Circular      Loom 

Co.,    "Circular    Loom." 
Sprague  Electric         Co.. 

"Greenfield." 
Telephone  &  Elec. Equip. Co. 

"Flexduct." 
Rigid     Conduit 
American       Circular      Loom 

Co  .     "Electroduct." 
Elec.     Appliance    Co.,    "Gal- 

vaduct,"     "Loricated." 
Kierulff.    B.     F. .    Jr.    &    Co.. 

"American." 
Roebling's    Sons    Co.,    J.    A., 

"Navalite." 
Sprague   Electric   Co..    "Iron 

A  rmored." 
Telephone  &  Elec. Equip. Co. 

"Economy." 
Underground    Conduit 
American     Cross     Arm     Co.. 

"Walworth    &    Neville." 
Johns-Manville    Co.,    H.    W., 

"J-M." 
Pierson,     Roeding     &     Co., 

"Fibre." 
Roebling's    Sons    Co..    J.    A., 

"Bituminized     Fiber." 
Westei  n    Electric   Co. 

"Walworth    &    Neville." 

CONNECTORS 
Cable    Connectors 

American       Eveready       Co.. 

"Bulldog." 
Belden    Manufacturing   Co. 
Chicago    Fuse    Wire    &  Mfg. 

Co. 
Kierulff,    B.    F.,    Jr.    &    Co.. 

CORD 
Flexible  Hell  Cord 

Belden    Mfg.    Co. 

Brooks-Follis     Elec.     Corp. 

■  ienei  M    Electric    Co. 

Kierulff.  B.  F..  Jr.  &  Co., 
"National." 

Pierson.  Roeding  &  Co.. 
Agents.    Elec.    Cable    Co. 

Roebling's    Sons    Co.,    J.    A, 

Simplex    Elec.    Co. 

Western    Electric    Co. 

Lamp    Cord 

Belden    Mfg.    Co. 

Brooks-Follis     Elec.     Corp. 

Elec.  Appliance  Co.,  "Para- 
nite." 


General     Eleetric    Co. 

Okonite  Co..  The,  "Oko 
nite." 

Pierson.  Roeding  &  Co. 
Agents.  Elec.  Cable  Co. 

Roebling's  Sons  Co.,  John  A. 

Safety  Ins.  Wire  and  Cable 
Co. 

Simplex    Elec.    Co. 

Standard    Und.    Cable    Co. 

Western  Elec.  Co.,  "Vic- 
tor." 

Telephone   Cord. 

Belden     Manufacturing    Co. 
Brooks-Follis     Elec.     Corp. 
Dean    Electric   Co. 
Kellogg      Switchboard     and 

Supply   Co. 
Kierulff.    B.    F.,    Jr.    &    Co 

"National." 
Pierson,    Roeding      &      Co 

Agents.    Elec.    Cable    Co. 
Safety   Ins.  Wire  and  Cable 

Co. 
Simplex    Elec.    Co. 
Western  Elec.  Co.,  "Victor." 

CROSS    ARM    BRACES. 

Benicia    Iron     Works. 
Brooks-Follis    Elec.    Corp. 
Kierulff,    B.     F..    Jr.     &    Co 

CLUSTERS 
Fivlure     Clusters 

Benjamin    Electric    Mfg.  Co 

"Anti-Night." 
Hale    Co. 

General    Electric    Co. 
Hubbell.       Harvey,       "Hub- 

bell.'       ' 

CUT-OUTS 
Ire  Cut-Outs 

Bryant  Electric  Co. 

Ft.    Wayne    Elec.    Works. 

General    Electric    Co. 

Ineandescent   Cut-Out* 

Bryant    Electric    Co. 

P.   &   W.    Fuse  Co. 

General    Eleetric    Co. 

Pass  &  Seymour. 

Paiste  Co..  H.  T..  "Shaffer," 

"K.    W.,"    "P.    K."    "Tap 

lets." 
Perkins   Elec.   Swch  Mfg  Co. 
Weber      Elec.      Co..      H.     D. 

Sears,  general  sales  agent. 
Westghse   Elec.    &   Mfg.  Co. 
Transformer    Cut-Outs 
Bryant   Electric  Co. 
D.    &   W.    Fuse   Co. 
General   Electric  Co. 
Pass  &  Seymour 
Westghse   Elec.   &   Mfg.   Co. 

DYNAMOS 
A.   C.    Dynamos 

Ft.    Wayne    Elec.    Works. 
General    Electric    Co. 
Standard    Engineering    Co. 
Western     Electric    Co. 
Westghse   Elec.   &   Mfg.   Co. 
D.   C.    Dynamos 
Electric        Appliance        Co., 

"Colonial." 
Ft.    Wayne    Elec.    Works. 
General    Electric    Co. 
Standard     Engineering     Co. 
Western     Electric    Co. 
Westghse  Elec.   &   Mfg.  Co. 

ELECTRIC    NOVELTIES 

American  Eveready  Co., 
"Ever   Ready." 

ENGINES 
Gas  and   Gasoline  Engine! 

Moore   &   Co..   Chas.   C. 
Henshaw-Bulklev   &    Co. 
Hunt.    Mirk    &    Co.,    "West- 

inghouse." 
Kierulff.    B.    F.,    Jr.    &    Co., 

"American    Diesel." 
Tracy    Engineering    Co. 
Westinghouse    Machine    Co. 
Marine    Knglnes 
Standard     Engineering    Co., 

"Engberg." 

Steam    Engines 

Moore   &   Co.,  Chas.    C. 
Henshaw.    Bulkley    &    Co. 
Hunt.    Mirk    &    Co..    "West- 
inghouse." 
Standard    Engineering    Co. 
Tracy  Engineering  Co.,  The 
Westinghouse    Madhine    Co. 
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PANS 

A.  C.  Portable  Fllns 
iBrooks-Follis    Elec.    Corp. 
Ft.  Wayne  Elec.  Works. 
!General    Electric   Co.."0.  E." 
Standard      Electric     Works. 

"Janilus." 
[Western     Elec.     Co.,     "Vic- 
tor,"   "Emerson." 
'Westghse   Elec.   &   Mfg.   Co. 

^D.    C.    Portable    Pan* 

|l:Brooks-Follis    Elec.    Corp. 
"('Electric        Appliance        Co., 

"Colonial." 
'l|Ft.    Wayne    Elec.    Works. 
General    Electric  Co.,"G.  E." 
Sprague   Electric  Co.,  "Lull - 
1     dell." 
(Standard   Electrical   Works, 

"Jandus." 
Western         Electric         Co.. 

"Hawthorne." 
IWestghse   Elec.    &   Mfg.   Co. 

A.    ('.    CeiliaK    Fans 

iBrooks-Follis    Elec.    Corp. 
Standard         Elec.         Works. 

"Jandus."     "Century." 
Western      Elec.      Co.,    "Vic- 
tor,"   "Emerson." 
Westghse   Elec.   &   Mfg.   Co. 
11.    C.   Celling   Pans 
Brooks-Follis    Elec.    Corp. 
Electric        Appliance        Co., 

"Colonial." 
Cfiieial    Electric    Co. 
Sprague   Electric  Co.,  "Lun- 

dell." 
Standard         Elec.         Works. 

"Jandus." 
Western         Electric  Co.. 

"Hawthorne." 
Westghse   Elec.   &   Mfg.   Co. 
I   %  ii  in vi  Pans 
Brooks-Follis    Elec.    Corp. 
General   Electric  Co. 
Standard    Elec.    Wks.,     "M. 

A.  Co." 
Western   Elec.  Co.,  "W.  E." 
'Westghse   Elec.   &   Mfg.   Co. 

FIXTURES 

Cclliim.    Bracket    and    Desk 
Fixtures 

'Benjamin    Elec.    Mfg.    Co. 
Dale    Co. 
Harlne  Fixtures 

Benjamin    Elec.    Mfg.    Co. 

Pale  Co. 

Electric   Appliance   Co. 

Sterling    Electric   Co. 

Show    Cnse    Fixtures 

Benjamin    Elec.    Mfg.    Co. 

Pale  Co. 

Johns-Manville    Co..    H.    W., 

"Linolite." 
Stage  Fixtures 
Chase-Shawnuit    Co.,"Shaw- 

mut," 

FLASHLIGHT    (Poeket) 

American        EvereadV      Co., 
"Ever    Ready." 


PliSP,    MATERIAL 


■|<- 


i  in  h.vi-.j     Fuses     and 
tings 

Bryant  Electric  Co. 
Chase-Shawmut    Co.,"Shaw- 

mut." 
Chicago    Fuse  Wire  &   Mfg. 

Co.,    "Union." 
D.   &   W.   Fuse   Co. 
General     Electric    Co. 
Johns-Manville   Co.,   H.   W.. 

"Noark." 
Western     Elec.    Co.,    "D.    & 

W." 
Westghse   Elec.   &   Mfg.   Co. 
Puse  llo\es 
Including      Service      Boxes. 

Subway  Boxes  and   Junc- 
tion     Cut-Outs      for      use 
I     with    enclosed    fuses. 
fP.   &  W.  Fuse  Co.,  "D.  &  W." 
Johns-Manville    Co.,    H.    W.. 

"Noark." 
Puse  Wire  and   Links. 
Chase-Shawmut   Co.,"Shaw- 

mut." 
Chicago   Fuse  Wire   &  Mfg. 

Co. 
General    Electric    Co. 
Pierson.      Roeding      & 

"Aluminum." 
Miscellaneous    Puses 
Bryant    Electric    Co. 
General    Electric    Co. 


Co., 


"CIRCULAR  LOOM" 

WHAT  IT  IS 

"Circular  Loom"  is  a  flexible  conduit  for  electric  wires. 

"Circular  Loom"  is  tough,  strong,  non-collapsible. 

"  Circular  Loom"  is  moisture  proof  and  does  not  carry  fire. 

"Circular  Loom"  fishes  easily. 

"Circular  Loom"  will  not  stick  to  the  wires  in  it. 

"Circular  Loom"  is  unaffected  by  the  climatic  conditions. 

"Circular  Loom"  is  inexpensive. 


Order   "Circular    Loom"    through   your   dealer   and    use   it 
whenever  wires  need  mechanical  and  electrical  protection. 

Folder  "101   Uses  for  'Circular  Loom,''    sent  on  request. 


American  Circular  Loom  Co. 

SAN    PRANCISCO 

770  Folsom  St. 

BOSTON,  45  Milk  St.  SEATTLE,  Lowman  Bldg. 

Complete  Stock  Carried   in  San   Francisco. 


Bossert  Boxes 

BACK  IN  THE  STONE  AGE 

methods  were  crude.     If  you  wanted  to  get  rid  of  a 
rival  you  went  out  and  spoiled  him  with  a  club. 

Now,  however,  you  can  underbid  him  by  figuring 
on  the  use  of 


Bossert  Steel  Drawn  Boxes 

instead  of  the  old-style  cast-iron  kind.  Bossert  Boxes 
save  time  and  make  money,  because  one  blow  of  a 
hammer  does  the  work  formerly  done  by  drill,  file 
and  reamer. 

Bossert  Electric  Construction  Co. 

SAN  FRANCISCO 

770  Folsom  Street 


Works  and  Office: 
UTICA,  N.  Y. 


SEATTLE 

Lowman   Bldg, 


Complete  Stock  Carried  in  San   Francisco. 


"MUNIT"  Wall  Boxes 

For  Improved  C-S  Switches 

The  unit  idea,  which 
has  proven  such  a  suc- 
cess in  the  standardiza- 
tion of  switchboards, 
[dims  the  basis  of  our 
system  of  steel  wall 
1  ii  ixes. 

Each  box  is  complete 
in  itself,  there  being  four 
holes  in  the  back  of  each 
box,  two  holes  in  the  top 
and  two  holes  in  the  bot- 
tom. These  holes  arc 
filled  with  heavy  steel 
buttons,  one  or  more  of 
w  hie  h  may  readily  be  re- 
mo\  cil  by  a  slight  blow 
of  the  hammer.  The 
demand  for  this  box  is 
constantly  increasing   for 

the  reason  that  it  is  the    best    and    cheapest    box  on 

the   market. 

The  Cutter  Company 

SAN  FRANCISCO 

770  Folsom  Street 


^T»~c> 


PHILADELPHIA 
PA. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried  in  San   Francisco. 


We  have    made   Scientific    Investiga- 
tion of  Fuse  Construction. 

Our   results    prove   that   we   have   a 
First  Class  ENCLOSED  FUSE 


DO  YOU  USE  THE  BEST  FUSES? 

THEN  YOU  KNOW  THIS 
TRADE  ■*  ^i    J>  MARK 


Chase-Shawmut   Company 
SAN  FRANCISCO 


770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman   Bldg. 


Complete  Stock  Carried  in  San  Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

14U6-8  Chronicle  Bide.        San  Francisco,  Cal. 


C.  F.  Braun 

Power  Plant  Engineer 
60  Natoma  Street 

San  Francisco 


C.  L.  Cory 

Consulting  Engineer, 
803-804-805  Union  Trust  Bldg. 


Edward  S.  Cobb 

Consulting  Engineer, 


Mechanics  696-698  Pacific  Electric  Bide. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  Los  Aneeles 


Clem  A.  Copeland,  M.  E. 


Consulting  and  Supervising  Electrical 
and   Mechanical   Engineer, 

Union  Trust  Bldg. 
1  i     Angeles,  •  Cal. 


Supervision    of    OperaUon    and     Improv-ment    oi 
Steam  Installation!  for  Fuel  Economy 

R.  F.  Chevalier 

CONSULTING  ENGINEER 

Steam  Boiler  ajid  Engine,  Office  and  Laboratory 

Furnace  and  CombusUon  930  Lincoln  Avenue 

Tests.  Reports, Estimates.  Alameda.  Cal. 

Designs.       Fuel  Analysis  Phone  Alameda   1389 


Leigh    M. 

Griffith 

MACHINE  DESIGNER 

Gas 

Engine    Design,     Development   ard    Tests. 
Automobiles,  Motor  Trucks,    Tractors. 

Developmert  o 
Automati'  IV 

Invention  . 
achinery. 

126  North  Main  St. 

Los  Angeles 

Cal. 

Office; 


230-231  I.  W.  Hellman  Bldg. 


F.  C.  Finkle 


Consulting  Engineer, 

Specialties  21H-2M 

Hydro-Electric  Power  Plants     I.  W.  Hellman 
Irrigation  and  Domestic  Bldg. 

Water  Supplies  Los  Angeles.  Cal. 


A. 

M. 

Hunt 

MEM 
MEM 
MEM 

AM 
AM 
AM. 

SOC 

soc 

1.  b. 

C.  E. 
M.  E. 
E. 

Union 

Trust  Bldg. 

San 

Francisco 

D.  C.  Jackson,  C.  E.    Wm.  B.  Jackson.  M.E. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute   of   Electrical 
Engineers,    American   Society  of   Mechanical 
Engineers,  American  Society  of    Civil    Engi- 
neers ENGINEERS  EXPERTS 
508  Commercial  National  Bank  Bldg. 
Chicago,  111. 


G.  C.  Noble  C-  S.  Davidson 

Noble  &  Davidson 

Consulting  Engineers 

021  Crocker  Bldg. 


Tel.  Douglas  2(  1 


San  Francisco 


M.  M.  O'Shau^hnessy 
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THE  REAL  PURPOSE  OF  THE  AIR  BRAKE. 


UY    VV.    S.    BARTHOLEMEW. 

PART  I. 


In  this  paper  will  lie  stated  the  real  purpose  of 
the  air  hrake  and  the  method  by  which  this  purpose 
is  accomplished.  The  average  person  thinks  that  the 
air  brake  is  designed  merely  to  stop  trains.  That  was 
the  primary  intention,  but,  as  a  matter  of  fact,  the 
field,  scope  and  usefulness  of  the  air  brake  has  broad- 
ened today  until  it  is  applied  t<>  electric  cars,  passen- 
ger train-,  and  to  freight  trains  for  purposes  (other 
than  the  mere  stopping  of  the  trains)  which  primarily 


the  fact  that  with  four  motors  on  a  single  car,  for 
instance,  a  motor  on  each  axle,  it  is  possible  to  get 
a  rate  of  acceleration  in  miles  per  hour  per  second 
three  or  four  times  as  rapid  as  a  stop  can  lie  made 
with  the  hand  brake;  and  to  have  the  rate  uniform 
in  acceleration  and — to  coin  a  word — deceleration,  it 
is  necessary  to  employ  some  power  worked  through 
air  or  some  other  scheme  to  secure  retardation  with 
as  uniform  and  rapid  a  rate  as  acceleration  has  taken 


Pype   of   Locomotive    I  *«■<!    in    Demonstration* 


nowadays  are  so  far  more  important  that  air  brakes 
would  be  applied  to  the  trains  almost  without  regard 
to  the  expense  involved  for  these  other  purposes 
which   I   will  mention. 

On  electric  cars,  for  instance,  in  which  you  are 
more  interested,  I  think  I  am  safe  in  saying  that  the 
most  important  feature  calling  for  their  application  to 
the  average  electric  car  and  electric  train  is  the  ques- 
tion of  time.  It  would  be  absolutely  impossible  to 
operate  cars  and  electric  trains — cars  coupled  together 
in  trains — on  what  we  call  a  "short  schedule"  without 
air  brakes.  Main  tests  have  been  made  along  that 
line  which    I   need  in  it   mention,  but  simply  developing 


'Paper    read    before   San    Francisco    Section    American    Tnsti- 
tute  of   Electrical   Engineers,  November  27.   1908. 


place,  and  with  that  accomplished,  a  short  schedule 
can  be  made;  and  that  applies  to  cars  operated  either 
singly  or   in   trains. 

The  next  important  feature  is  the  matter  of  cur- 
rent expense.  There  was  a  test  made  in  Boston  in 
which  1  was  interested  at  one  time  which  showed  two 
cars  running  on  the  same  schedule  on  Washington 
street.  It  required  to  per  cent  less  current  to  operate 
the  cars  with  air  brakes  than  cars  within  a  few  feet 
of  it  with  hand  brakes.  The  reason  was  that  the 
motorman  with  the  hand  brakes  would  keep  his  hand 
brake  partially  set  up  for  fear  of  running  into  a  team 
or  on  a  dangerous  crossing;  wdiereas  the  car  with  the 
air  brakes  could  lie  operated  with  the  brakes  entirely 
released. 
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Lastly,  is  the  factor  of  speed.  I  shall  inadver- 
tentl}  slip  into  the  use  of  air  brake  language;  I  can 
not  help  it;  and  in  order  that  you  maj  be  familiar  with 
\ v  li.it  I  am  trying  to  tell  you  what  we  mean  in  the 
air  brake  art,  I  shall  explain  the  various  terms.  \\  hen 
we  use  the  word  "emergency"  we  mean  that  the  air 
brake  is  to  be  applied  for  the  purpose  of  saving  life 
(u  property.  For  no  other  purpose  is  the  emergency 
application  "i  the  brake  used.  There  is  almost  an  en- 
tnel\  different  action  in  "emergency"  than  in  "serv- 
ice." 

When  it  comes  to  passenger  trains,  it  would  be 
absolutely  impossible  to  operate  a  train  like  the  twen- 
tieth century  limited,  or  the  New  York-Pennsylvania 
special  without  the  air  brake.  You  will  be  interested 
to  know,  for  instance,  that  in  the  case  of  a  train  not 
long  since  on  the  Boston  and  Albany  going  from 
\  11  ■.in \  to  Boston  not  a  ver)  great  distance,  as  'lis 
tances  go  out  in  this  country,  there  was  a  faihn 
air  supply,  which  put  the  air  brakes  out  of  commis- 
sion, and  the)  operated  the  tram  with  hand  brakes, 
which  caused  a  loss  of  time  of  exactly  three  hi 
between  Vlban)  and  Boston.  That  illustrates  the 
point  that  air  brakes  are  applied  to  trains  toda) 
other  purpose  than  to  save  life  and  propert} 
other  words,  to  save  time.  With  passenger  trains, 
as  with  electric  cars,  to  maintain  schedules  in  subur- 
ban service  or  high  speed  service  without  some  device 
like  the  air  brake,  would  be  impossible.  And  in  train 
operation  we  have  another  element:  Our  trains  reach 
such  length  thai  we  must  secure  some  method  ol 
operation  in  stopping  and  handling  the  train  en 
route  for  slow-downs  and  stops  finally  which  will 
handle  the  train  smoothly.  I  hie  of  the  -real  difficul- 
ties in  handling  trains  is  in  the  internal  pressure  and 
shocks  to  the  train;  ami  the  air  brake  must  he  SO 
designed  that  we  can  handle  the  train  the  same  it 
tardation  as  we  can  in  acceleration:  and  some  of  the 
latest  ami  most  important  improvements  in  air  brakes 
have  been  along  those  lines.  I  -"i  na  1 1  \  .  on  passenger 
trains  the  air  brake  is  now  applied  for  safety  purposes 
and  it  is  considered  the  most  important  appliance  in  the 
lisi  of  those  which  are  required  by  law  now  to  he  on 
trains. 

In  the  case  oi  freight  trains,  there  is  the  question 
of  handling  traffic,  handling-  it  first  as  traffic  tonnage 
and  then  handling  it  with  safety  and  without  danger 
In  some  parts  of  the  report  that  I  shall  touch  upon 
later  in  the  talk  you  will  see  what  the  air  brake  has 
to  do  primarily  with  the  question  of  handling  traffic 
in  tmis.  Anything  that  can  he  do,,.'  to  increase  the 
carrying  capacity  mi  single-track  divisions  is.  of 
course,  important  ami  valuable  to  a  railroad  company 
in    dollars   and    cents. 

The  air  brake  and  the  electric  arts  are  two  arts 
that  have  been  developed  in  our  lives  and  contempoi 

iusly;  and  in  some  of  the  features  of  development 

they    have    been    very    similar.      The    air    brake,    it     is 

true,   had   a   little   start    over   the   electrical   art.   as    far 

^s   tli  >e  of   the   device    -A   concerned,    but 

features    that    appeal    to    me    as    very 

and   having  characteristics   o 

instance,  of  y  air  lighting  sv  ? 
ber   when    we   had   our   little    isol 
'lis.  and   then    the   central   station,   and    then    a 

wer    plant,    and    then    a    mon  ,ower 


plant,  and  each  type  of  installation  would  be  construed 

bv  you,  in  discussing  your  art,  as  representing  an 
epoch.  In  developing  your  electric  railroads,  you  had 
your  single-truck  car  and  then  your  double-truck  ear, 
and  then  a  trailer,  and  then  thev  wanted  a  train  of 
trailers,  h  took  a  genius  like  Mr,  Sprague  t"  apply 
the  multiple  unit  control.  Imagine,  for  instance,  what 
kind  of  result  there  would  be  if  we  had  trains  made 
up  !•!  two  or  more  4-motor  cars  with  a  trailer  in 
In  1  ween  with  a  separate  motorman  on  each  motor 
car,  trying  to  get  all  the  motormen  to  do  the  same 
thing  ai  the  same  lime.  X'ovv,  v» hat  are  the  common 
characteristics  in  those  epochs  that  would  be  similar 
to  the  air  brake  art?  It  is  those  peculiar  characteris- 
tics of  each  epoch  which  had  to  do  with  the  distribu- 
tion over  large  areas  or  distances.  The  air  brake 
has  been  developed  through  similar  epochs.  You 
would  he  interested  to  know  that  the  air  brake  started 
m  about    [868  or  [869,  and  its  use  was  confined  prac- 

I)  to  short  passenger  trains;  no  great  use  at  that 
time  was  made  of  the  ail  brake  on  freight  trains;  and 
the  air  brake  at   that   time   was  called  "straight   air." 

I  will  show  a  little  later  what  the  difference  is 
between  the  air  brake  then,  and  what  it  is  today. 
When  we  began  to  applv  that  type  of  brake  generally 
we  ran  against  some  inherent  difficulties  and  the  one 
particular  thing  which  was  a  fatal  defect  was  that 
it  had  a  very  low  factor  of  safet)  when  we  applied 
"straight  air"  to  cars  connected  together  in  trains 
-traight  air"  we  mean  simplv  a  set  of  piping 
through  the  train  connected  to  the  brake  cylinders 
through  which  the  brake  cylinders  are  connected  up 
with  the  air  supply  on  the  locomotive  and  the  air 
admitted  direct  to  those  cylinders  to  applv  the  brake 
shoes  to  the  wheels.  You  can  readil)  see  that  if  the 
main  pipe  became  disabled  the  whole  system  went 
out  of  commission;  and  there  was  no  warning  ol 
danger  until  they  came  to  use  it.  The  second  inher- 
ent difficulty  with  that  type  ol  brake  was  what  I  wish 
to  term,  and  which  I  shall  use  throughout  the  talk 
to  some  extent,  the  "serial  action  time  element."  We 
mean  by  that,  the  time  at  which  an  action  occurs  on 
each  vehicle  in  the  tram  Now,  with  straight  air.  and 
with  the  verv  small  piping  which  they  used  on  the 
cars  at  that  time— say  half  an  inch,  or  not  to  exceed 
three-quarters  of  an  inch  for  the  main  pipe  line,  as 
against  the  standard  of  one  and  one-quarter  inches 
1  o,ia_v  between  the  application  on  the  first  car  and 
the  fifth  and  those  behind,  there  was  a  difference  in 
time  that  made  an  internal  shock  that  was  very  great. 
So  that  it  was  not  long  before  a  requisite  was  appar 
cut  for  something  different.  Mr.  Westinghouse  per- 
ceived it  and  proceeded  to  develop  what  we  now  call 
the  "automatic   brake." 

It  was  then,  and  is  now.  called  the  plain  automatic 
brake:  but,  before  I  touch  upon  that  particular  feature 
of  it,   I   want   to  tell  von   the  dividing  line  between   the 

hs  to  correspond,  in  a  sense,  to  tle.se  I  have 
mentioned  as  being  in  your  art.  When  we  cam<  to 
applv  tin-  air  brake  to  freight  trains,  which  were  at 
that  time  not  to  exceed  30  cars  long,  it  was  almosl 
impossible  to  get  satisfactory  results  from  a  straight 
airbrake:  so  that  we  had  then  a  plain  automatic  brake, 
which  was  designed  for  use  mi  trains  up  to  30  cars 
When  this  brake  was  used  to  some  extent  —  probably 

1    200,000   in   use,   which   was  a  good   manv    at 
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that  time  (that  was  in  the  early  '8o's) — it  soon  became 
evident  that  even  its  action  through  a  30-car  train  had 
shortcomings,  especially  as  far  as  emergency  action 
was  concerned,  and  the  railroads  began  to  feel  this 
shortcoming;  and  it  became  necessary  to  develop  a 
function  in  the  equipment  to  care  for  longer  trains. 
This  was  termed  the  "quick  action"  feature. 
Then  they  were  ready  for  a  50-car  train,  and  that 
brake  was  developed  about  1XX7  and  continued 
serve  satisfactorily  up  to  the  time  that  50-car  trains 
ceased  to  be  the  common  standard.  When  we  got 
to  80  or  90  or  100-car  train-  it  was  jusl  as  necessary 
to  have  souie  further  improvements  as  it  was  to 
from  5  to  ?o  or  30  to  50-car  trains.  We  have  common 
v  80,  jo  and  100-car  trains;  and  all  our  experi- 
ments nicde  this  summer  were  made  with  80-car 
trains.  Sj  that  the  individual  characteristics  of  the 
air  brake  of  those  epochs,  of  the  5-car,  the  30-car.  the 
50-car  ard  80-car  trains  have  to  do  with  the  securing 
of  action  through  an  extended  length  of  train,  just 
as  your  development  in  the  lighting  and  electric  train 


1  nd.     In  order  to  explain  what  we  mean  by  this  differ- 
ential in  the  brake  pipe  itself,  1   want  to  mention  that 
when  we  have  this  3,700-fom   brake  pipe  line  chai 
to   80   pounds   and    we    would    lower    that    pressure    5 
or   10  pounds  with  the  de-ire  to  get  a  corresponding 
reduction  at  the  back  end.   with  electricity  the  action 
would   be    instantaneous,   but    with   compressed    air   it 
sort   of  tapers  off  until  it  remain-  unchanged  tempor- 
arily,  at    least,   at    the   rear   end.    either    up   or   down  : 
-0  that  we  would  have  a  sorl  of  triangular  1 
say  70  at  one  end  and  80  at  the  other,  and  we  would 
have  a  gradually  developing  differential  through   the 
pipe  in  either  direction.     Part  of  what   I   will  tell 
tonight    will   have   to   do   with   this   peculiar   condition 
of  the  differentials  in  the  brake  pipe. 

Instead  of  considering  that  a--  a  shortcoming  and 
something    that    we    regret    1  nherent    in    com- 

pressed air  for  this  purpose,  we  now  use  it.     We  1 
make  the  triple  valves:  and  they  are  called  50  because 
they  do  three  things:     The)  tern,  they 

make  the  brake  application  and  they  release  the  brake 
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operation    has    changed    in    char;  -    from    one 

type  o    operation  and  one  type  of  lighting  system  to 
another. 

ii  the  electric  art  you  have  the  advantag 
bavin,'  electricity  instantaneous  in  operation  through 
very  extended  areas:  but  when  we  come  to  work  with 
com]  ressed  air.  with  which  some  of  you  are  mo: 
less  familiar,  you  appreciate  that  we  get  a  new  ele- 
ment— a  time  element — which  you  do  not  have  in 
the  electrical  art.  We  have  one  thing  that  is  quite 
similar,  and  that  i-.  that  we  have  a  loss  at  the  end 
of  the  line,  which  we  tall  a  "differential."  You  call 
it  in  your  art.  I  believe,  a  "drop'"  in  the  line.  We 
have   known,  of  course,   since   we   began   to  use   com- 

-cd  air.  that  the  differential  existed,  a-  the  entire 
operation  of  the  air  brake  depend-  upon  the  differ- 
ential- of  pressure,  but  we  have  only  developed  the 
art  within  the  last  few.  year-  to  utilize  the  differ- 
ential which  exists  between  the  pre-sure-  in 
part-  of  the  brake  pipe  itself  to  perform  valuable 
function-.  On  the  train  this  summer  on  which  we 
marie  our  demonstration-  there  was  a  brake  pipe 
3.700  feet  long-,  the  natural  friction  in  which,  of 
course,  created  a  differential  between  front  and  rear 


cylinder  pressure  that  ha-  applied  the  brake-  through 
lexers.      We    make    the    triple    valves    upon    the    front 

of  the  train  vo   functions 

or  three  function-  instantaneously,  a-  far  a-  they  are 
conci  far  back  on  the  train,   when 

vential    perhaps    doe-    n<  loing 

entirely  different  thing-  at  that  time.     You   will  appre- 
ciate, a-  rs,  that  during-  the  advancement   and 

'he   air   brake   art:  then 
that    we   did  ■    that   differentia 

and 

timbling  block  to  the  securii  . 
results  that 

the  equipment  to  use  these  differential-   in   the  brake 
pipi  condit 

There  i-  another  men- 

tion in  n 

art   and  rt,  and  that   is  the   wondi 

standardization  thai  '  been  maintained. 

It  constitutes  with  us  an  engineering  difficulty.  When 
you  work  out  problems  in  your  line,  if  you  have  indi- 
vidual  m  illation. 
tran-                        -ne    climatic    condition,    or    something 
of  that   kind,  you   can   treat   it   specially  accordn  ; 
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the  particular  features  of  the  physical  conditions  per- 
taining, and  also  according  to  your  own  ideas  of  what 
oughl  to  constitute  the  proper  treatment  for  those 
conditions.  Now,  with  our  art  we  are  limited;  and  we 
are  limited  by  five  very  important  things.  What 
would  you  think,  for  instance,  of  being  obliged  to 
make  everything  standard  with  and  work  with  every 
electrical  installation  that  has  been  made  since  1KS7:' 
In  our  art  every  air  brake  that  is  developed,  every 
installation  that  is  made,  must  w<.rk  absolutely  harmo- 
niously with  every  installation  that  has  been  made  since 
1887;  and  some  of  them  as  early  as  [883  will  still  work 
harmoniously  with  the  air  brake  installations  of  today. 
That  has  done  a  great  deal  to  stultify  and  keep  down 
development  in  our  line.  It  has  made  it  impossible 
for  the  art  to  spread  out.  There  are  a  dozen  different 
ways,  perhaps  better  ways,  of  doing  the  things  that 
I  am  telling  you  about  tonight  as  having  been  done, 
but  when  you  see  the  five  limitations  that  a  new  man 
in  the  art,  starting  out  independently  to  work  at  the 
air  brake,  has  to  meet,  he  has  a  pretty  hard  fight, 
and  we  are  up  against  the  same  thing.  We  would 
like  to  throw  all  of  the  old  ones  away  and  start  anew, 
but  with  3,500,000  installations  we  are  limited  as  fol- 
low -  : 

First,  there  are  the  hose  connections,  and  by  that 
we  mean  the  entire  pipe  throughout  the  train.  The 
hose  connections  are  there  and  every  ear.  passenger 
01  freight,  in  the  United  States,  from  tin-  White  Pass 
&  Yukon  railroad  in  Alaska  to  the  Florida  East  Coast 
railroad  in  Florida,  can  meet  any  one  of  the  other 
3.000.000  or  more  cars  in  the  night  and  be  coupled 
together  and  operated.  Those  hose  connections  musl 
be  used;  they  will  not  allow  us  to  change  them.  Every 
air  brake  must  work  on  those  present  hose  connec- 
tions. That  is  settled  and  settled  forever,  and  they 
will  probably  remain  as  long  as  we  all  live,  that  prob- 
ably can  not  be  changed. 

The  second  condition  that  exists  is:  All  im- 
proved air  brakes  must  work  with  the  old  equipment. 
In  fact,  the  very  first  question  that  is  always  asked 
when  we  come  to  explain  a  new  development  in  the 
air  brake  art  is:  "Will  it  work  harmoniously  with 
those  already  on  the  cars,  especially  foreign  cars?" 
Mr.  Kruttschnitt  said  to  me:  "Suppose  we  change 
all  the  Harriman  lines  cars?  Sixty-five  per  cent  of 
our  cars  are  foreign  cars" — and  by  foreign  cars  we 
mean  cars  from  another  road — "65  per  cent  of  the 
cars  going  over  the  mountains  are  cars  of  other  roads. 
The  foreign  car  installations  in  that  particular  train 
are  in  the  majority,  and,  unless  we  get  all  the  other 
cars  in  America  to  change" — which,  as  I  said  just 
now,  consists  of  about  3,500.000 — "we  could  not  do  any- 
thing." I  explained  that  the  improved  equipment  not 
only  would  w-ork  with  the  old  harmoniously,  but  that 
it  would  improve  the  operation  of  any  and  all  equip- 
ment on  the  balance  of  the  train. 

The  third  and  more  important  thing  is:  They 
must  not  only  work  harmoniously,  but  they  must  be 
capable  of  being  interchanged.  The  car  builders  have 
rules  for  standards  which  require  that  if  a  triple  valve 
becomes  defective,  the  road  on  which  that  car  then 
is  can  apply  its  triple  valve  in  place  of  it.  That  makes 
it  a  necessity  that  the  triple  valve  in  use  by  any  road 
must  go  on   to  the  cars  of  any  other  road;   I   mean 


physical!)  ;  not  only  work  with,  but  physically  inter- 
change; they  must  meet  the  master  car  builders'  con- 
ditio illS. 

The  fourth  condition  is  that  any  improvement 
which  we  inject  into  a  piece  of  air  brake  apparatus 
must,  of  necessity,  make  an  improvement  in  the 
operation  of  the  old  equipment  that  might  happen  to 
1 1'  on  the  adjacent  vehicles,  i.  e.  :  During  the  transi- 
tion period,  for  instance,  we  must  begin  to  get  the 
benefit  of  any  improvement  not  only  on  that  particu- 
lar vehicle  on  which  the  improvement  actually  exists, 
but  the  improvement  must  be  spread  over  the  entire 
train  in  which  that  vehicle  might  happen  to  be.  and 
the  greater  the  extent  to  which  it  is  spread  on  all 
that  train  by  the  effect  of  the  improvement  being 
on  only  a  few  vehicles  in  the  train,  the  more  important 
that  improvement  is. 

The  fifth  condition  which  limits  us  is  that  any 
improvement  which  maj  be  designed  must  be  ol 
such  nature,  such  design,  such  style  and  physical 
construction  that  the  old  equipment  can  be  taken 
into  the  works  and  have  those  improvements  added 
without  the  necessit)  of  discarding  much,  if  any, 
of  the  old  apparatus. 


A   Demonstration  Train.      The   Dynomometer  Car  Follows 
the  Tender  of  the  Locomotive. 

When  you  come  to  consider  those  five  limitations 
you  will  begin  to  appreciate  why  the  air  brake  art 
has  been  limited  in  America  to  one  or  two  compa- 
nies. The  equipment  for  freight  cars  which  we  sup- 
ply absolutely  meets  all  of  the  conditions  which  1 
have  outlined. 

We  have  in  our  archives  in  Pittsburg  many  im- 
provements. Some  of  them  we  have  not  used  and 
on  which  the  patents  have  run  out.  They  did  not 
meet  two  or  three  of  the  limitations  that  I  have  out- 
lined. There  is  not  very  much  encouragement,  there- 
fore, for  an  air  brake  inventor.  A  new  air  brake  was 
explained  to  me  by  one  of  the  officials  of  the  South- 
ern Pacific  Company  that  has  excellent  features.  But 
there  is  no  possibility  of  its  being  marketed,  as  a 
general  proposition.  They  might  be  used  in  some 
particular  place  under  some  special  conditions  where 
they  might  use  special  equipments;  but,  outside  of 
such  special  conditions,  si 1  far  as  general  interchange 
throughout  the  United  States  is  concerned,  we  must 
absolutely  be  confined  to  the  live  limitations  outlined. 

As  I  said,  just  magine  in  your  art  making  every 
dynamo,  motor  and  transmission  line  interchangeable 
since  1887.  It  would  l,e  an  absolute  impossibility  in 
your   art.      Put   we   are   confined    in   our   art  to   those 
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particular    things,    to    the    disadvantage    of    the      air 
brake  art. 

You  will  be  interested,  however,  in  learning  that 
we  have  reached  the  parting  of  the  ways,  as  far  as 
passenger   equipment    is   concerned. 

When  we  had  passenger  cars  weighing  6o,000  to 
80.000  pounds  each  and  speeds  of  from  20  to  40  miles 
per  hour,  we  had  conditions  that  made  it  necessary 
for  us  to  do  certain  things;  hut  when  we  double  the 
weight  of  that  equipment  and  double  the  speed,  we 
find  entirely  new  conditions  coming  in  that  we  have 
been  obliged  to  meet,  and  the  new  and  improved  air 
brake  on  passenger  trains  will  not  meet  the  five  con- 
ditions only  in  that  it  will  not  physically  interchange 
with  the  old  simply  because  the  passenger  cars 
remain  on  the  home  line  with  very  limited  exceptions 
and  the  foreign  ear  interchange  is  not  as  important 
a  consideration  as  in  freight  trains.  The  Pullman 
company,  in  adopting  the  new  equipment,  opened 
the  way  for  other  roads  to  utilize  them,  the  new  and 
old  equipment  harmonizing  perfectly,  so  tar  as  opera- 
tion is  concerned,  the  Pullman  cars  constituting  the 
great   part   of  the   foreign   cars  in   passengers  trains. 

Another  difficulty  that  confronts  us  in  the  use 
of  compressed  air  as  against  electricity,  for  instance, 
is  the  time  necessary  to  restore  the  pressure.  I" 
electricity  the  moment  you  shut  or  open  a  switch  you 
have  a  change  instantaneously;  but  the  moment  we 
open  a  valve  we  get  a  time  factor  that  is  almost  im- 
possible to  avoid  before  a  differential  occurs.  ["hose 
are  some  of  the  difficulties  we  are  confronted  with. 

I  might  confess  here  also  that  there  are  inherent 
shortcomings  in  the  air  brakes;  but  we  have  permitted 
them  to  remain  exclusively  on  what  we  call  the 
"release"  side  of  the  equipment — shortcomings  that 
are  a  necessity  in  the  development  of  the  art  through 
the  engineering  difficulties  that  exist — some  oi  which 
I  have  mentioned.  The  time  element  that  comes  with 
the  use  of  compressed  air  makes  it  impossible  to  do 
one  thing  as  quickly  as  another,  and  if  we  have  a 
choice  we  always  leave  that  shortcoming  on  the  re- 
lease side  of  the  equipment.  That  is  the  reason  why 
you  have  been  delayed  many  times  by  what  the  train 
men  call  "stuck  brakes."  It  is  a  good  deal  harder  to 
get  the  brakes  off  than  on.  Bui  some  of  those  inher- 
ent defects  are  in  there  because  nobody  can  help 
it.  because  the  limitations  of  the  art  which  I  have 
outlined  are  such  that  it  is  impossible  to  do  everything 
as  well  as  we  should  like  to  do  it. 

Some  people,  in  fact  most  people,  have  an  idea 
that  the  air  brake  is  kept  off  in  some  way  by  a  set 
of  springs  on  the  car.  There  is  such  a  brake  in  which 
the  compressed  air  holds  the  brake  shoes  away  from 
the  wheel  and  a  spring  applies  it;  and  there  is  also 
an  air  brake  that  has  been  developed  in  which  the 
air  holds  it  applied  and  the  spring  releases  it.  But 
in  the  air  brake  as  we  commonly  understand  it, 
neither  occurs  in  a  certain  sense,  the  only  springs 
used  are  the  springs  to  overcome  the  natural  fric- 
tion which  would  cause  the  shoes  to  lie  up  against 
the  wheels  by  gravity.  The  brake  shoes  are  sus- 
pended by  perpendicular  hangers  and  they  do  not 
always  come  as  free  from  the  wheels  as  we  should 
like.  We  must  overcome  that  spring  before  we  can 
gel   the  shoes  up  against  the   wheel  to  do  business.  To 


that  extent  only  do  we  use  spring-  in  the  air  brake 
today.  The  release  spring  merely  has  tip  do  with  the 
preventing  of  the  parts  remaining  at  rest  in  a  cer- 
tain  position. 


(Part    II    of    "Tlit-    Real    Purpose 
appear    in   our    issue   of   May    29th.) 
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EMPLOYES    TO    BECOME    STOCKHOLDERS. 

.Mr.  Jay  P.  Graves,  president  oi  the  Spokane  & 
Inland  Empire  Electric  Railroad  Company,  operating 
interurban  lines  in  Washington  and  Idaho  and  power 
plants  in  and  near  Spokane,  has  addressed  a  letter  to 
the  officers  and  employes  of  the  entire  system,  setting 
forth  a  plan  by  which  they  may  become  stockholders 
and   share   in   the   company's   profits.       The    letter    fol- 

li  iws  ; 

"A  number  of  corporations  in  the  United  States,  have, 
during  the  last  few  years,  adopted  plans  whereby  their  em- 
ployes were  afforded  opportunities  for  acquiring  their  stock 
or  securities  on  sate  and  easy  terms,  believing  that  thereby 
employer  and  employe  were  brought  closer  together  to  their 
mutual    benefit. 

Believing  thoroughly  in  the  principle,  and  desiring  to 
bring  about  and  maintain  between  ibis  company  and  its 
employes  a  community  of  interest  and  consequent  good 
tilling  the  company  lias  arranged  with  the  Union  Trust 
Company  of  Spokane  to  supply  to  any  officer  or  employe 
of  the  company  shares  of  its  preferred  slock  at  the  going 
market  price,  plus  an  interest  which  may  have  accrued  on 
the  purchase  price  between  the  time  of  purchase  by  the 
trust  company  and  its  sale,  and  a  commission  of  5  per  cent 
on  the  amount  purchased.  No  profit  is  made  by  the  trust 
company  exeepi  the  commission,  it  purchasing  the  stock 
in   the  market  and  selling  il  to  the  purchaser  at  cost. 

"Easy  terms  will  be  made,  the  purchaser  paying  not 
[ess  Mian  15  per  cent  of  the  purchase  price  in  cash,  and  the 
deferred  payments  bring  arranged  to  suit  the  purchaser, 
provided  thai  not  longer  than  five  years'  time  will  be  al- 
lowed, the  deferred  payments  bearing  interest  at  5  per  cent 
per  annum.  In  case  the  purchaser  becomes  sick  or  disabled, 
leaves  the  service  of  the  company,  is  discharged,  or  dies 
before  t  lie  stock  is  paid  for,  the  Union  Trust  Company  will, 
if  requested  to  do  so.  cancel  the  contract  and  repay  to  the 
purchaser,  or  in  case  of  death,  to  his  heirs,  all  sums  paid 
on  account  of  the  purchase  price.  After  the  purchase  is 
completed,  the  company  will,  in  any  of  the  events  above 
slated,  take  the  stock  off  the  bands  of  the  purchaser,  or 
his  heirs,  at  the  price  paid  for  same,  plus  5  per  cent  per  an- 
num interest  and  less  any  dividends  on  he  shares  that  luav 
have    been    paid. 

"The  par  value  of  the  shares  is  Jinn,  the  selling  price 
by  the  trust  company  to  be  the  cost  plus  commission  and  in- 
terest. Holders  are  entitled  to  dividends  at  the  rate  of  5 
per  cent  per  annum  before  dividends  are  payable  to  holders 
of  the  common  stock.  Above  5  per  cent,  up  to  7  per  cenl  the 
two  stocks  share  equally  in  dividends.  The  shares  an  re- 
deemable at  any  time  by  the  company  upon  the  payment 
of  $135  a  share  and  accrued  dividends.  Owing  to  the  recent 
financial  depression,  it  is  believed  that  the  shares  can  now 
be    purchased    for    less    than    par." 

Mr.  Graves  states  that  the  company's  object  in  offer- 
ing the  foregoing  plan  is  that  the  employees  ma}-  be- 
come interested  in  the  enterprise  and  better  their  con- 
dition  by  sharing  in  its   future  success,  adding: 

"The'  arrangement  entered  into  with  the  Union  Trust 
Company  provides  the  most  liberal  terms,  the  credit  of  the 
Spokane  &  Inland  Empire  Railroad  being  back  of  every  em- 
ploye  wishing   to   purchase   stock   on    time    payments" 
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Perhaps  the  must  notable  addition  to  the  literature 
regarding  the   mechanical  operation  of  railways  that 

has  appeared  in  recent  years  is  the 
Train  reporl    on    an    exhaustive    series   o) 

Control  tests  on  the  air-brake  equipment  of 

an  eighty-car  train  on  some  oi  the 
heaviest  grades  "ii  the  California  system  oi  the  South 
ern  Pacific  Railroad.  To  a  railroad  man  this  bulky 
reporl  is  replete  with  valuable  information.  But  like 
mam  an  unfamiliar  subject  it  requires  an  equallj 
voluminous  explanation  u>  be  understood  by  the  un- 
initiated. Such  interpretation  has  been  made  by  Mr. 
\V.  S.  BarthOlemew  in  the  course  of  an  informal  talk 
before  the  San  Francisco  Section  of  the  American 
Institute  of  Electrical  Engineers  which  begins  in  this 

issue. 

t  )ne  of  the  most  novel  features  emphasized  is  thai 
the  essential  function  of  the  air  brake  is  not  so  much 
to  stop  ears  as  it  is  to  Facilitate  their  movement.  This 
is  particularly  requisite  in  the  ease  of  electric  traction 
where  cars  must  be  run  on  short  schedule  with  fre- 
quent Stops.  A  further  demand  is  thai  of  increased 
carrying  capacity  with  corresponding  safety.  The 
main  object  of  the  tests  was  to  demonstrate  the  fact 
that  the  new  type  L,  triple  valve  air  brake  minimizes 
the  damage  to  goods  and  car  structure. 

In  tracing  the  development  of  the  air  brake  from 
its  rudimentary  stage  it  is  shown  that  the  difficulty 
met  has  ever  been  one  of  increasing  area  or  di- 
stance, t litis  resembling  the  corresponding  problem  in 
the  ease  of  the  transmission  of  electric  power.  The 
greal  trouble  has  Keen  the  drop  in  pressure  or  "dii 
ferential"  which  occurs  with  increasing  length  of  trains 
to  be  handled.  It  is  interesting  to  note  the  manner  in 
which  this  apparent  shortcoming  was  finally  used  to 
actuate  the  triple  function  of  the  latest  type  of  brake, 
first  in  charging  the  system,  then  applying  the  brake, 
and  finally  in  releasing  the  brake  pressure.  This  has 
all  been  so  nicely  adjusted  that  a  long  train  can  be 
brought  to  a  standstill  within  its  own  length  without 
serious  jar.  each  car  stopping  simultaneously.  <  >n  the 
reverse  the  train  is  started  without  breaking  in  two. 
This  problem  is  complicated  by  the  element  ol  time 
necessary  to  restore  pressure^— the  inertia,  as  it  were, 
whereas  electric  action  is  almost  instantaneous.  Fur- 
thermore, there  is  the  question  of  standardization 
which  requires  that  the  system  be  applicable  to  an\ 
type  of  equipment,  whether  new  or  old.  This  is  like 
making  interchangeable  ever}"  dynamo,  motor  and 
transmission  line  made  in  the  last  twenty  years. 

The  results  show  that  much  greater  tonnage  can 
he  safely  handled  on  heavy  grades,  thus  accelerating 
the  movement  of  traffic  over  congested  mountain 
grades.  An  eighty-car  train  running  at  thirty  miles 
per  hour  was  stopped  in  1700  feet  with  a  reduction  oi 
only  five  pounds  in  train-pipe  pressure. 

Incidentally  the  paper  contains  one  of  the  best 
tributes  ever  paid  to  the  advantages  of  oil  over  coal 
firing  in  maintaining  speed  uniformity,  the  fireman 
being  able  to  keep  steam  at  a  predetermined  pressure 
from  the  beginning  to  the  end  of  the  run.  The  final 
result  stands  as  an  object  less,  ,11  as  to  what  may  be 
accomplished  against  what  are  apparently  insurmount- 
able difficulties. 
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PERSONAL. 

C.  A.  S.  Howlett.  of  the  Western  Electric  Company,  Chi- 
cago, has  been  elected  president  of  the  National  Sales  Man- 
agers' Association. 

Ernest  B.  Kost  has  resigned  from  the  staff  of  the  Wash- 
ington Water  Power  Company  to  become  commercial  agent 
of  the  Northern  Idaho  Ai  Montana  Power  Company,  with 
headquarters  at  Sandpoint,   Idaho. 

G.  I.  Kinney  of  the  San  Francisco  office  of  the  Fort 
Wayne  Electric  Works,  is  distributing  an  excellent  brand  of 
cigars  among  his  numerous  friends  in  commemoration  of  the 
arrival  of  a  914-pound  baby  boy.  The  youngster's  Hist  birth- 
day was  May  19th,  1909. 

A.  W.  Hitchcock,  in  charge  of  the  insurance  inspection 
ni  the  Western  Electric  Company,  with  headquarters  at  New- 
York,  is  now  in  San  Francisco  making  his  annual  inspec- 
tion of  the  property  of  the  Western  Electric  Company  on 
the  Pacific  Coast. 

A.  S.  Kalenborn.  formerly  with  the  California  lias  & 
Electric  Company,  San  Francisco,  is  now  located  in  Reno. 
Nevada,  engineer  of  operation  and  construction  I'm  the 
Truckee  River  General  Electric  Company  and  tin-  Reno 
Power,  Light  «£  Water  Company. 

.1.  L.  Muller,  who  filled  the  position  Of  chief  clerk  (if  the 
Western  Electric  Company,  San  Francisco,  during  tin-  exciting 
days  following  the  San  Francisco  fire  and  who  has  more 
recently  been  connected  with  the  St.  Louis  house  of  the 
Western  Electric  Company  in  tin-  same  capacity,  recently 
severed  bis  connection  with  that  company  ami  is  now  filling 
a  position  in  the  clerical  department  of  the  American  Tele- 
phone &  Telegraph  Company,  Boston. 

F.  H.  Puss  of  tie'  San  Francisco  office  of  the  Holo- 
phane  Company  haves  for  the  East  on  June  2d,  where  la- 
will  attend  tin-  annual  convention  and  summer  outing  of 
iin  Sai.s  Department  of  the  Holophane  Company  at  Asso- 
ciation  Island,  New  York,  lie  will  then  visit  the  factory 
of  the  Holophane  Company  and  several  importanl  cities 
of  the  Eiist.  returning  to  San  Francisco  alter  a  nip  to  covet 
a    period    of    about    four    or    five    weeks. 

R.  IS.  Daggett,  Pacific  Coasl  manager  for  the  Electric 
Storage  Battery  Company.  Philadelphia,  Pa.,  has  returned 
from  an  extended  trip  throughout  the  Northwest  in  which 
he  covered  Portland.  Tacoma,  Seattle  and  Spokane.  While 
in  Portland  ami  Seattle  Mr.  Daggett  participated  in  the  meet 
ings  held  by  those  interested  in  tin-  electric  vehicle  in- 
dustry in  1  he  Northwest  and  reports  a  great  deal  of  en- 
thusiasm   in    this   direction. 

A  telegram  brings  the  welcome  news  that  T.  E.  Bibbins 
of  the  San  Francisco  office  of  the  General  Electric  Company 
won  the  National  Cup  in  the  Golf  Tournament  of  Sales 
Managers  of  the  General  Electric  Company,  held  at  Pittsfield. 
Mass.,  under  date  of  May  ISth.  The  match  was  participated  in 
by  all  the  company  managers  in  the  United  States  and  is  an 
important  annual  event  with  this  company.  The  numerous 
friends  of  Mr.  Bibbins  on  the  Pacific  Coast  are  very  much 
elated  over  the  news  and  numerous  congratulatory  telegrams 
have  been  sent  him.  This  is  the  second  cup  that  Mr.  Bibbins 
has  won  so  far  during  the  present  month,  he  having  been  the 
victor  in  the  tournament  of  the  Pacific  Coast  Electric  Job- 
bers recently  held  at  Del  Monte,  Cal. 

W.  F.  Goble  has  been  appointed  superintendent  of  the 
mechanical  department  of  the  Los  Angeles  &  Redondo  Rail- 
way, Los  Angeles,  Cal.  Mr.  Goble  entered  the  employ  of 
the  Los  Angeles  &  Consolidated  Electric  Railway,  which 
later  became  the  Los  Angeles  Railway,  as  a  car  repairer  in 
August,  1S92.  In  1894  he  was  appointed  night  foreman  of 
the  company,  a  position  from  which  he  resigned  in  1S97 
on    account    of   ill   health.     In    189S    he    entered    the   employ 


of  the  Main.  Fifth  &  San  Pedro  Si  reel  Railway,  Los  Angeles, 
.is  mechanical  foreman.  Subsequently  the  property  of  this 
company  was  purchased  by  the  Los  Angeles  Railway  and  he 
again  entered  the  employ  of  the  Los  Angeles  Railway,  this 
time  as  an  inspector  in  charge  of  the  overhauling  work. 
When  the  Pacific  Electric  Railway  opened  its  Long  Beach 
line  Mr.  Goble  equipped  the  cars  for  service  and  remained 
with  the  company  as  general  car  inspector  until  1903,  when 
he  again  entered  the  employ  of  the  Los  Angeles  Railway- 
as  general  foreman  under  Mr.  E.  L.  Stephens,  master  car 
builder  of  the  company.  On  January  1,  19(i7,  Mr.  Goble  was 
appointed  general  foreman  of  the  Los  Angeles  &  Redondo 
Railway,  and  on  April  1,  1909,  was  appointed  superintendent 
of  the  mechanical   department  of   the   company. 


OUTING   OF   THE   CONTRACTORS. 

The  San  Francisco  branch  of  the  National  Electrical 
Contractors'  Association  will  hold  its  tenth  annual  outing 
at    Fairfax   Park  on   Saturday,   May   29th.   1909. 

The  following  joint  committe  is  in  charge  of  the  outing: 
W.  S.  Hanbridge,  C.  E.  Wiggin,  P.  Decker,  L.  R.  Boynton, 
W.  W.  Hanscom. 

An  interesting  program  has  been  arranged  which  will 
offer  opportunities  for  every  one  in  attendance  to  win  a 
prize.     The   program  is  as  follows: 

9:00  a.  m. — Leave  via  Sausalito  Ferry. 
10:00  a.m. — Arrive   at  grounds. 
10:00  a.  m.  to  12  m. — Make  yourselves  tit   home. 
12:00  m.— Lunch. 

1:30  p.  m. — Hall    game    between    the    Jobbers    and    Con- 
tractors. 

_ p.m. — Races: 

First — Men's  heavyweight. 
Second — Women's  middleweight. 
Third — Men's  lightweight. 
Fourth — Women's  lightweight. 
Fifth— Boys   lti   to   20  years. 
Sixth— Girls   12   to   15  years. 
Dancing   till   day   in   the   pavilion. 
5:00   p.   m. — Distribution   of   prizes. 

Outings  held  in  previous  years,  particularly  190S.  have 
been  very  successful  but  the  committee  in  charge  claim  that 
the   coming   outing   will    eclipse    them    all. 

The  weather  department  has  been  consulted  and  as- 
sures a  pleasant  day  with  no  possibility  of  rain.  Every  elec- 
trical house,  including  Jobbers  as  well  as  Contractors  in  the 
Baj  cities  will  close  on  May  2:1th  and  turn  out  in  a  bod} 
and   'he  contractor  for  one  day  at    least   will  be  supreme. 


GENERAL  ELECTRIC  COMPANY'S  BALL  TEAM  DE- 
FEATED. 

The  baseball  team  of  the  San  Francisco  office  of  the 
General  Electric  Company  met  its  Waterloo  on  May  Nth 
when  it  was  defeated  by  the  team  of  the  John  A.  Roeb- 
ling's  Sons  Company  in  a  spectacular  thirteen  inning  game 
by  a  score  of  six  to  five. 

The  Roebling  team  has  a  number  of  victories  to  its 
credit  annexed  this  year  from  the  businessmen's  teams  and 
i-.    willing  and   anxious   to   hear   from   other   possible   victims. 


NEW  CATALOGUES. 
The  Ohio  Brass  Company,  Mansfield,  Ohio,  has  i-  led 
catalog  No.  20,  which  is  devoted  entirely  to  catenary  con- 
struction. This  catalog  not  only  illustrates  materials  in 
detail  with  numerous  views  of  installations,  but  also  con- 
tains much  valuable  information  on  engineering  features. 
The  latter  data  gives  the  proper  calculations  and  allowances 
to  be  made  for  different  forms  of  catenary  construction 
and   for   the   ordering   of  material. 
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TRADE   NOTES. 
Pacific    Electric    Railway,    Los    Angeles,    Cal.,    it    is    re 
ported,  will   build   50  new  cars  in   its  own   sho] 

The  Record  and  Guide  of  New  York  City  Is  forwarding 
to  its  subscribers  a  list,  of  buildings  that  are  to  be  erected  in 
New  York  this  year  which  will  amount  in  round  numbers  to 
about  $75,000.(1011. 

The  AHis-Chalmers-Bullock  Company  have  the  contract 
for  putting  in  the  turbine  and  generator  at  the  cltj  power 
plant  of  Nelson.  B.  ('..  to  complete  the  second  unit  at 
Bonnington  Falls.     Estimated  cost,  $75,000. 

Evans  &  Dickson,  electrical  engineers  and  contractors, 
Tacoma.  Wash.,  have  leased  a  large  mom  at.  721  Commerce 

street  for  a  warehoi.se  ami  shop  for  construction  work  and 
are  fitting  it  up  with  machinery  and  stock. 

The  San  Francisco  office  of  the  Standard  Underground 
Cable  Company  of  Pittsburg,  Pa.,  will,  on  about.  June 
loth,  move  from  its  present  location  in  the  Shrove  Building, 
to    the    new    First    National    Bank    Building. 

The  contract  tor  the  police  signal  patrol  system  for 
Vancouver.    I!.    ('.,    has    been    awarded    to    the    Gamewell    Com 

pany,  an  American  concern,  at  $12,647.  The  Northern  Eli  c 
trie   Company   of   Canada    tendered    at    $12.2ini 

The  Metal  Finishing  Company  of  Union  City,  Conn., 
manufacturers  of  Insulator  Pins,  Brackets  and  Cross  Arms. 
announce  the  opening  of  a  New  York  office  at  2  1  State 
street,  in  charge  of  .Messrs  I.  \V.  Brownrigg  and  C.  M. 
Stevenson. 

The    Holabird-Reynolds    Electric    Companj    of    San    Fran 

cisco  are  making  preparations  to  occupy  the  new  three-story 
and  basement  building.  523-525  Mission  street,  now  under 
construction  especially  for  them,  and  which  they  expect 
will    be   ready    for   occupancy    some    time   in    Julj 

The  Oregon  Electric  Railway.  Portland,  Ore.,  lias  begun 
work  on  its  depot  at  Fores!  Grove.  The  building  will  be  in 
the  shape  of  a  triangle  and  will  be  HI  ft.  tj  in.  x  16  ft  on  the 
west  end  and  52  ft,  lo  in.  on  the  east  end.  There  will  he  H 
ft.  on  the  west  end  occupied  bj  waiting  room  ami  ticket 
olfice. 

The  American  Conduit  &  Manufacturing  Company,  Pitts 
burg,  Pa.,  announce  'he  appointment  of  Otis  &  Squires,  155 
New  Montgomery  Street.  San  Francisco,  as  their  Pacific 
Coast  agents.  This  company  manufactures  wireduct,  the 
new  flexible  conduit  recentlj  placed  upon  the  market.  A 
complete  stock   will    be   carried   in   San    Francisco 

The  Holabird-Reynolds  Electric  Company  will  open  a 
supply  house  in  Seattle.  Wash.,  on  June  1st.  where  a  general 
stock  of  electrical  supplies,  including  the  various  lines  for 
which  they  are  agents  on  the  Pacific  Coast  will  be  carried. 
This  house  will  be  under  the  management  of  E.  J.  Dwyer 
who  has  for  some  years  occupied  a  position  with  the  San 
Francisco  Sales  Department. 

For  the  ten  months  ending  January.  1909,  Canada's  im- 
ports in  electric  motors,  generators  and  sockets  totalled 
$270,000.  Out  of  this  $245,ooo  came  from  the  United  States, 
while  $17,000  was  imported  from  Great  Britain.  In  other 
electric  supplies  United  States  exports  to  Canada  amounted  to 
$1,300,000.  Great  Britain  sent  in  $49,000.  Germany  and 
France  supplied  almost  the  same  amount  of  $4. 

One  of  the  features  to  be  carefully  looked  into  where 
electric  switches  are  concerned  is  simplicity.  If  all  the  little 
an  be  done  away  with  a  great  deal 
is  accomplished. 

Krantz  Manufacturing  Company  has  lately  placed  before 
the  public  a  ceiling  switch  which  is  simplicity  itself.  It  is 
worthy  of  consideration. 


The  Holabird-Reynolds  Electric  Company  of  San  Fran 
Cisco  have  augmented  their  selling  force  materially  during 
the  past  week  by  the  addition  of  J.  E.  Crilly,  formerly  with 
the  Krooks-Follis  Electric  Corporation,  and  R.  Holterman. 
recently  connected  with  the  California  Electric  Construction 
Company  and  George  Battee  of  the  John  G.  Sutton  Com 
pany. 

The  Dean  Electric  Company,  manufacturers  of  telephone 
apparatus  id'  Elyria.  Ohio,  will  make  no  exhibit  at  the  com- 
ing Alaska-Yukon-Pacific  Exposition,  but  in  lieu  of  such  an 
exhibit  are  calling  attention  of  the  trade  to  the  numerous 
plants  installed  by  them  in  and  around  Seattle  that  can  be 
conveniently  reached  by  a  short  trip  and  will  well  repay 
a  visit. 

The  Westiiighou.se  Electric  ,\-  Manufacturing  Company 
will  make  no  special  exhibit  al  the  coming  Alaska-Yukon- 
Paciiie  Exposition,  but  will  call  the  attention  of  visitors  to 
Ihe  installation  of  the  power  house  on  the  Exposition  grounds 
which  is  completely  equipped  with  Westinghouse  apparatus 
and  three  bar  wound  secondary  induction  motors  driving 
the  centrifugal  pumps  for  furnishing  water  to  the  Exposition 
grounds. 

The  Moran  Engineering  Company,  Inc.,  general  con- 
tractors, engineers  ami  machinery  merchants,  of  Seattle, 
are  temporarily  located  in  Ihe  Maynard  building.  On  July 
1  they  will  move  into  their  own  building,  at  1242  to  1240 
First  avenue  south.  John  \Y.  Moran.  president,  is  a  sou 
ol  Robert  Moran.  one  of  the  founders  of  the  Moran  Com- 
pany. James  D  Mudge,  vice-president,  and  Harold  G.  Stem. 
ttary,  were  formerly  managers  of  the  engineering  and 
machinerj  departments,  respectively,  of  the  Caldwell  Broth- 
ers Company;  all  are  well  and  favorably  known  to  the  gen- 
eral   trade. 

The  D'Olier  Engineering  Company,  Philadelphia,  has  se- 
cured a  contract  from  Ihe  United  Stales  Government  for  a 
complete  hydroelectric  plant  at  Fort  Yellowstone,  Yellowstone 
National  Park,  including  penstock  and  concrete  power  house. 
'Ibis  installation  will  be  used  for  furnishing  light  and  power 
throughout  Yellowstone  Park  and  will  consist  of  three 
a.  alternating  current,  3-phase,  60-cycle  generators,  each 
direct  connected  to  a  280  horsepower  D'Olier  Francis  turbine 
water  wheel  which  will  operate  under  a  head  of  approxi- 
mately 275  feet  a  complete  switchboard  and  the  trans- 
mission wiring  are  included  in  the  contract. 

The  Dan  Electric  Company  of  Elyria,  Ohio,  have  closed 
-  contract  with  the  Rochester  Telephone  Company  of  Roch- 
ester, Indiana  for  a  complete  common  battery  multiple  cen- 
tral office  equipment.  The  apparatus  includes  an  immediate 
installation  of  seven  hundred  lines  with  fifteen  hundred 
ultimate  and  forty-five  rural  lines;  a  main  distributing  frame; 
relax  rack;  wire  chief's  test  panel  and  power  plant  are  in- 
cluded in  the  contract. 

In  conection  with  the  above  equipment  they  will  install 
at  the  same  time  one  of  their  standard  No.  18  cabinets  to 
handle  an  ultimate  capacity  of  40  toll  lines. 

Preliminary  reports  for  the  month  of  April  of  the  busi- 
ness done  by  the  Western  Electric  Company  show  that 
it  was  considerably  better  than  for  the  month  of  March, 
which  in  itself  had  been  the  best  month  since  the  beginning 
of  the  fiscal  year.  December  1.  1908.  While  it  is  stated  that 
the  company  is  consuming  considerably  more  copper  than  it 
did  several  weeks  ago,  it  is  not  as  yet  taking  more  than 
50  per  cent  of  the  normal  amount.  A  representative  of  the 
company  stated  that  the  business  in  all  branches  was  very 
satisfactory,  that  orders  were  coming  in  rapidly  and  that 
the  plants  were  increasing  the  number  of  workmen  every 
day.  Business  for  telephone  apparatus  has  been  especially 
large,  and  many  valuable  orders  have  been  received  for 
equipment    and    for    switchboards. 
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GAS  ENGINE   HORSEPOWER  AND  CYLINDER   DIMENSION 
DIAGRAM. 

BY  LEIGH   M.  GRIFFITH. 

The  estimation  of  the  power  capacity,  or  Inversely,  the 
determination  of  cylinder  dimensions,  of  internal  combustion 
engines  Is  more  inexact  and  requires  a  larger  experience  to 
secure  satisfactory  results  than  do  like  calculations  when 
steam  is  the  working  fluid.  This  Is  particularly  true  when 
the  engine  under  consideration  differs  materially  in  size  or 
construction  from  existing  machines  which  have  yielded  the 
test  data  to  be  used.  Even,  as  in  the  great  majority  of  cases, 
where  the  design  conforms  closely  to  what  may  be  called 
standard  practice,  approximate  results  only  can  be  obtained. 

When,  however,  calculations  are  based  on  carefully  ob- 
tained test  data  of  existing  machines  of  identical  design  and 
of  both  larger  and  smaller  capacity  than  the  unit  under  con- 


give  increased  accuracy  to  the  small  readings.  In  the  absence 
of  reliable  data,  values  of  the  mechanical  efficiency  and  mean 
effective  pressure  may  be  assumed  with  the  following  table  as 
a  guide.  The  figures  are  based  on  good  design  and  on  the 
range  of  sizes  commonly  run  with  the  fuel  named. 


Fuel  burned.  Mech.  Eff.  < 

Producer  gas    80  to  85 

Lighting  gas   76  to  80 

Gasoline   and   light    distillate 75  to  82 


M.  E.  P.  lbB. 
85  to     95 
80  to  100 
75  to  105 


THE    ELECTRIC    VEHICLE    IN    THE    NORTHWEST. 

In  line  with  the  general  interest  shown  in  the  electric 
vehicle  industry  throughout  the  entire  country  those  asso- 
ciated with  this  line  of  business  in  the  Northwest  are  doing 

some  active  work  towards  the 


indicated 
horse  power 


Cylinder    I>iiii4-ii*i<>n    Diagram. 

•  idi  ration,  the  probable  error  will  be  reduced  to  the  minimum. 
Generally,  where  proper  consideration  has  been  given  to  the 
variables  and  problems  peculiar  to  the  case  in  hand,  results 
close  enough  for  ordinary  commercial  purposes  are  not  dif- 
ficult to  obtain. 

In  the  accompanying  diagram  is  shown  a  means  of  quickly 
getting  rough  values  of  the  principal  cylinder  dimensions  and 
engine  functions.  The  variables  involved  naturally  arrange 
themselves  in  groups  thus: 

Cylinder  bore, 

Piston    speed St roke  and  revolutions. 

Impulses  per  revolution, 

Indicated  h.  p Brake  h.  p.  and  mech.  efficiency. 

Mean  effective  pressure. 

The  complete  solution  involves  the  knowledge  or  assump- 
tion of  four  of  the  main  group  and  one  of  each  secondary 
pair.  The  diagram  may  be  used  to  obtain  values  of  any 
variable  if  a  sufficient  number  of  the  remainder  are  known 
or  assured. 

The  cubic  feet  of  mixture  values  should  be  decreased  by 
from  Srl  to  35%,  depending  on  gas  velocity,  valve  design,  etc. 
When  using  the  diagonals  of  5,  10  and  20  impulses  per  revo- 
lution, divide  the  result  by  10,  as  they  are  simply  inserted  to 


development    of    the    electric 
vehicle   business. 

A  preliminary  meeting  to 
discuss  the  situation  was 
held  at  Portland,  Ore.,  on 
the  evening  of  April  22.  Mr. 
H.  L.  Keats  of  the  Keats 
Automobile  Company  of 
Portland  took  the  initiative 
in  the  movement,  the  first 
meeting  being  held  at  the 
Commercial  Club,  which  in- 
cluded a  dinner  and  an  en- 
tire evening  spent  in  discuss- 
ing the  subject. 

Those  present  were:  Mr. 
A.  C.  Downing  of  Studebaker 
Bros.  Co.,  Mr.  H.  L.  Keats  of  the  Keats  Automobile  Co.,  Mr. 
II.  M.  Covey  of  the  Covey  Motor  Car  Co.,  Mr.  C.  L.  Wernicke 
of  the  Westinghouse  Co.,  Mr.  J.  A.  Cranston  of  the  General 
Electric  Co.,  Mr.  R.  B.  Daggett  of  the  Electric  Storage  Bat- 
tery Co.,  Portland  Railway.  Light  &  Power  Co.,  Electric 
Auto  Co. 

It  was  the  opinion  of  the  meeting  that  those  interested 
in  the  electric  vehicle  business  in  the  Northwest  territory 
should  join  the  Pacific  Coast  Electric  Vehicle  Association 
as  a  branch.  Great  enthusiasm  was  aroused  and  it  is  hoped 
and  expected  that  the  electric  vehicle  business  will  receive 
a  great  impetus. 

On  the  evening  of  April  26th  the  electric  vehicle  people 
of  Seattle  and  Tacoma  met  at  the  Olympus  Cafe  in  Seattle 
where  the  meeting  at  Portland  was  duplicated.  Seattle  has 
in  operation  about  75  electric  vehicles  and  Tacoma  about  12. 
Judging  from  the  interest  taken  and  the  enthusiasm  of  those 
present  at  this  meeting,  the  outlook  for  the  electric  vehicle 
business  in  Seattle  and  Tacoma  is  very  bright. 

The  views  of  the  representatives  at  the  Seattle  and  Ta- 
coma  meeting  coincided  with  those  at  .the  Portland  meeting 
in  that  the  Northwest  people  should  all  became  associated 
with  the  Pacific  Coast  Electric  Vehicle  Association  and  that 
their  interests  should  be  looked  after  by  a  board  of  managers 
to  be  established   later. 

Mr.  E.  A.  Boardman  was  selected  as  temporary  secre- 
tary for  the  Seattle  section  to  assist  the  officers  of  the  asso- 
ciation in  carrying  on  the  work,  and  also  to  arrange  for  co- 
operation with  the  Northwest  Electric  Light  Association  at 
its  next  convention,  which  will  be  held  in  Seattle  on  the 
6th,  7th  and  8th  of  September.  The  Pacific  Coast  Electric 
Vehi'cle  Association  was  invited  to  present  a  paper  at  that 
time  and  this  invitation  will  be  accepted. 

Those  present  at  this  meeting  were  as  follows:  A.  C. 
Downing,  Studebaker  Bros.  Co.;  Louis  P.  Zimmerman,  Elec. 
Trans.  Co.;  Thos.  F.  Jack,  Westinghouse  Electric  Co.;  H. 
B.  Dunn,  Seattle  &  Tacoma  Power  Co.;  H.  S.  Manning,  The 
Seattle    Electric    Co.;    A.    F.    Boardman,    Couple    Gear   Truck 


414 


IOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


[Vol.  XXII-  No.  21 


C.  R.  Hooper,  Couple  Gear  Truck  Co.;  II.  II  Alcock, 
ebaker  Bros.  Co.,  N.  W.;  R.  B.  Daggett,  Electric  Storage 
Battery  Co.,  San  Francisco;  F.  \  Wing,  Broadway  Uito  Co  . 
W.  .1.  Grambs,  Seattle  Electric  Co.;  C.  J.  Zintheo,  Electric 
Transportation  Co.;  F.  V.  Denton,  Seattle  Electric  Co.;  A.  S. 
Vloody,  General  Electric  Co.;  R.  M.  Amis.  Seattle  Electric 
Co.;  N.  A.  Brown,  Tacoma,  Wash.,  No.  813  Division  ave.;  C 
S.  Mantell,  Studebakei  Bros.  Co.,  N.  W.;  P.  F  Sands,  Stude- 
Bros.  Co.,  N.  W.;  T.  M.  Kollock  Jr.,  Westinghouse 
Electric  &   Manufacturing  Co, 

Indications  point  to  the  opening  of  an  exclusive  electric 
garage  in  Tacoma  and  one  or  two  in  Seattle  in  the  near 
future. 

The  electric  vehicle  business  in  Spokane  is  in  iis  in- 
fancy. The  officials  of  the  Washington  Water  Power  Com- 
pany, however,  have  shown  considerable  interest  in  this 
business  and  will  make  an  efforl  to  bring  the  advantages 
of  the  electric  vehicle  before  the  people  of  Spokane  in  the 
very  neat'  future,  it  is  probable  thai  an  exclusive  electric 
rage   will  also  be  established   In   Spokane  soon. 


ELECTRIC    AUTOS    IN     ROCHESTER,    N.    Y. 

in  opposition  to  the  listless  attitude  oi  companies  in 
nianj  cities,  the  Rochester  Railway  and  Light  Company  has 
adopted  a  policy  ol  vigorous  promotion  of  the  electric  auto- 
mobile. 

It  installs  a  separate  clock  meter  in  public  and  private 
garages  and  gives  a  fom  cent  rate  on  current  used  for  ba*- 
charging  between  the  hours  of  9  p.  m.  and  6:30  a.  in. 
I!  maintains  a  department  for  the  inspection  of  batteries 
employing  a  high-salaried  expert  who  periodical!)  inspects  all 
machines   free  of  charge 

The  attitude  of  this  company   is   largel)    responsible   for 
the  fact   that   in   Rochester  one  sees  almost   as  many  el< 
as  gasoline  machines  and  the  company  derives  a  nice  revenue 
from  this  off  peak  load. — Selling  Electricity. 


ELECTRICAL  EXPERT  (Wireless  Telegraphy  and  Telephony) 

The  United  states  Civil  Service  Commission  announce; 

examination  on  June  9,  1909,  to  secure  eligibles  from  which  to 

make  certification  to  fill  a  vacancy  in  the  position  of  elec  rical 

expert    (wireless   telegraphy),   in   the    Bureau   ol    Equipment, 

Navy    Department,    at    a    salary    of    $31 per    annum,    and 

vacancies  requiring  similar  qualifications  as  thej    may  occur. 

Competitors  will  not    be  assembled   for  any  of  the  tests. 

The  duties  of  the   appointee   to   this   position    will    be   as 

follows:     To  have  charge  of  the  laboratory  tests  of  all  instru 

ments  and  apparatus   pertaining     o   wireless  telegraphy;    the 

standardization  of  circuits  and  instruments  used  in  wireless; 

the  development  of  special  apparatus  and  methods  of  wireless 

signaling  suited   to  special   conditions,   and   of   new    forms   of 

sending  and  receiving  circuits;  to  inspect  the  various  wireless 

stations  and   to  make   the    necessary   measurements   of  their 

electrical  constants;    to  carry   on   qualitative   experimentation 

and    original    investigation    in    wireless    telegraphy,    and,    in 

al,  to  carry  out  such  work  as  may  be  necessary  for  the 

development  of  the  science 

examination  will  consisl    of  the   subjects  men 

below,  weighted  as  indicated 

Subjects.  Weights. 

teneral  and   technical   training   10 

20 

::.     Special                                   wireless    telegraphy    and    tele- 
phony      10 

t.     Original    research    and  ments    in    electrical    sci- 

...    i         ;,,;,,.  reless    teleg  - 

h  o  n  j  30 

Total    100 

Competitors   who   fail   to  a    rating  of  at  least    70 

in  the  thin  will  not  be  eligible  for  appoint- 

ment. 

ii.iir.  21  years  or  over  on  the  date  of  the  examination. 
This   examination   is   open   to   all    "itizens   of   the   United 
who  c.iinply  with  the  requirements. 


This    announcement    contains    all    information    which    is 

c nunicated  to  applicants  regarding  the  scope  of  the  exam 

ination,  the  vacancy  or  vacancies  to  be  tilled,  and  the  quali 
Real  ions  required. 

Applicants  should  al  once  applj  to  the  United  states  Civil 
Service  Commission,  Washington.  D.  c.  for  application  Form 
304  and  special  form.  No  application  will  be  accepted  unless 
properlj  executed  and  filed,  with  the  material  required,  with 
the   Commission    at    Washing. on    prior    to   the   hour   of   closing 

business  on  June  9,  1909.  in  applying  tor  this  examination 
the  exact  title  as  given  al  the  head  of  this  announcement 
should  be  used  In  the  application 


NEW    BUILDING    AT    PORTLAND,    ORE. 

The  building  of  the  Portland  Railway,  Light  &  Powei 
Company's  structure  al  the  northeast  coiner  of  Alder  and 
Seventh  streets,  has  reached  a  stage  that  begins  to  show  above 
i  he  line  of  the  sidewalk. 

The  present  three-storj  building  will  soon  be  razed  to 
the  ground,  leaving  only  a  temporarj  covering  tor  the  big 
plant  of  the  electric  company  while  the  nine-storj   edifice  is 

being  erected. 

The  building  is  to  be  of  nine  stories.     The   basement   is  to 

be    used     bn     cell    installation,    switches,    etc;     the    first     llool 

;  .ii n n i  "A,"  the  main  entrance  to  the  building  and 
a  stoic  where  will  be  displayed  electric  appliances,  now  ex- 
hibited on  Seventh  street  in  the  Calumet  Hotel  building.  The 
main  entrance  is  to  tti     I    the  Oregonian   building  and   will 

lead  to  the  general  stairway  and  two  elevators  to  connect 
\\  rb    tin'   upper   stories. 

The  mezzanine  story  will  also  contain  rooms  for  the 
display  of  electrical  appliances  and  the  third  Boor  will  be 
given  ovei  to  the  superintendenl  of  lighting  and  power  and 
the  superintendenl  of  railways,  with  their  assistants  and 
clerical   forces. 

The  fourth  door  will  be  occupied  by  the  accountants 
and  the  fifth  by  the  general  officei  of  the  company,  the 
president,    vice-president    and    other    principal    officers.      The 

Boors    above    will    be    let     to    tenants    for    offices. 

Work  has  been  started  on  the  wrecking  of  the  building 
that  has  occupied  the  coiner  for  several  years.  Temporary 
protection  is  given  to  the  equipment  already  installed  on 
the   first    floor,    by    substratum   of   heavy,   reinforced    concrete 

Tin-  cost    is   placed   ai    approximated    ?250, ,  and   is   to   be 

read)    for  occupanc)    January  1.   1910 


PORTLAND  SECTION  A.  I.  E.  E. 

\     the   result   of  an   energetic  campaign   there  are   now 

ly   flft)    members  of  the  American   Institute  of  Electrical 

Engineers  in  1'ortland.  Oregon,  and  they  have  sanguine 
hopes  that  a  charter  will  be  granted  them  to  establish  a 
ei  "ii  m  that  city.  Early  in  January  of  this  year  there 
were  but  twelve  members,  but  since  then  thirty-five  appli 
cations  have  been  filed.  Several  meetings  have  been  held 
lo  discuss  papers  from  the  proceedings.  On  March  1(1.  Mr.  I.. 
M.  Antoine  read  a  paper  on  -Automatic  Telephony,"  sup- 
plemented by  a  visit  of  inspection  to  the  plant  of  the  Home 
Ti  lephone  Company.  On  April  L'uth  Mr.  E.  R.  Lundius  de- 
scribed the  fire  in  the  switchboard  of  the  Pacific  Telephone  & 
Telegraph  Company,  and  on  May  18th  Mr.  O.  P.  Guldemeister 
presented  a  [taper  and  demonstration  on  "Wireless  Teleg- 
raphy." 

The  executive  committee  consists  of  O.  R  Coldwell.  W. 
Spaulding.  S.  Ring.  W.  M.  Hamilton  and  L.  B.  Cramer.  Mr. 
Coldwell  is  chairman  and   Mr.  Cramer  secretary. 


SEATTLE    SECTION    A.    I.    E.    E. 
Professor  C.   E.   Magnusson   of  the    University   of  Wash- 
ington  presented  a  paper  on   the   "Effects  of  Electrolysis   in 
Reinforced    Concrete."    May    15.    before    the    Seattle    Section 
of  the  American  Institute  of  Electrical  Engineers. 
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SIXTH       ANNUAL      CONVENTION       NATIONAL      ASSOCIA- 
TION    OF    STATIONARY     ENGINEERS. 

THE  California  State  Association  of  the  Na- 
tional Association  of  Stationary  Engineers 
will  hold  its  sixth  annual  convention  during 
the  week  of  June  14th  to  19th,  inclusive, 
in  the  Auditorium.  Page  and  Fillmore 
streets,  San  Francisco.  In  conjunction 
with  the  regular  annual  convention,  ar- 
rangements have  heen  made  to  hold  a  Mechanics'  Fair.  The 
main  floor  of  the  Auditorium  has  been  subdivided  into  booths 
which  have  been  leased  to  all  the  great  manufacturing  firms 
doing  business  on  the  Pacific  Coast,  and  the  latter  have 
promised  to  make  this  exhibition  at  least  the  equal  of  any 
ever  seen  in  San  Francisco. 

Engineers  with  their  families  and  friends  will  be  here 
from  the  entire  Pacific  Coast  and  the  committee  in  charge 
report  everything  in  readiness  to  receive  them.  Prior  to 
1882  the  steam  engineers  of  the  United  Slates  were  disor- 
ganized and   unknown,   but   in   that   year  a    few   engil rs   led 


time  there  is  a  chain  of  associations  located  in  the  various 
cities  from  Los  Angeles  to  Vancouver.  As  the  preamble  so 
clearly  enunciates  the  primary  and  chief  purpose  of  the 
X  A.  S.  E.  is  the  education  of  its  members  in  the  details 
of  the  profession  of  steam  engineering  and  so  successfully 
has  it  fulfilled  this  mission  that  many  of  its  members  now 
tank  as  the  most  successful  ami  highest  paid  members  of  the 
engini  ering  profession. 

The  convention  committee  have  adopted  the  following 
motto:  "Boost  for  the  Engineers,  Boost  for  California,  and 
particularly    boost     for    San    Francisco." 


San  Francisco  No.  1.  X.  A.  S.  E.,  at  its  meeting  of  Thurs- 
da  May  13th,  listened  to  an  extensive  report  from  the  State 
Convention  Committee  oi  Arrangements,  which  showed  verj 
encouraging  progress. 

Tlie  committe  on  securing  a  meeting  hall  reported  in 
favor  oi  the  rental  of  Carpenters'  Hall,  on  Fulton  street  and 
the  association  voted  to  accepi  that  proposition.  The  first 
meeting  in  June  will  be  held  in  the  new  quarters. 


JOINT  STATE  CONVENTION  COMMITTEE  OF  THE  NATIONAL  ASSOCIATION  OF  STATIONARY  ENGINEERS 

Upper  Row,  left  to  right     B.  E.  George,  H.  W.  Noethig.  M.  W.  Herzog,  John  Traynor.  John  W.  Carter,  J.  L.  Davis,  W.  T.  Bonney,  Wm.  Jenkins. 
Lower  Row.  left  to  right     J.  E.  Green,  Secretary  A.  C.  Arhuckle,  President  P.  L.  Ennor.  Treasurer  Charles  Dick,  Business  Manager  E.  D.  Brewer. 


bj  M  ,C.  Beckerleg  of  Chicago,  met  and  organized  The  Na- 
tional Association  of  Stationary    Engineers,  and  adopted   the 

following  preamble  which  was  written  by  .Mr.  Beckerleg 
and   has  never  been   changed: 

Preamble. 

This  association  shall  at  no  time  be  used  for  the  further- 
ance of  strikes,  or  fro-  the  purpose  of  interfering  in  any  way 
between    its  members   and    their  employers   in    regard    to   wages: 

recognizing    the    identity    of    interests     between     emp] i     and 

employee  .on!  nol  recognizing  any  project  or  enterprise  that 
will  interfere  with  perfect  harmony  between  them.  Neithei 
shall  it  tie  used  for  political  or  religious  purposes,  its  meetings 
shall  be  devoted  to  the  business  of  the  assoi  tation,  .out  .it  all 
times  preference  shall  be  given  to  tie-  education  of  engineers. 
and  to  securing  the  enactmenl  of  engineers'  license  laws  in 
order  to  prevent  tie-  destruction  of  tit'-  and  property  in  the 
generation  and  transmission  of  steam  as  a   motive  power. 

The  N.  A.  S.  E.  stands  unique  among  the  industrial  organ-, 
izations  of  the  world  as  being  the  only  one  having  such 
a  preamble,  and  the  wisdom  of  its  adoption  has  been  proven 
by  the  fact  that  wherever  its  provisions  have  been  strictly 
abided  by.  success  hit;  followed.  The  California  Associa- 
tion No.  1  was  instituted  in  March,  1SS3.  with  twelve  char- 
ter members,  only  one  of  whom,  Conrad  Witzel,  is  now  living. 
The  first  meetings  were  held  on  the  top  floor  of  the  Masonic 
Temple,  Montgomery  and  Post  streets,  and  from  this  small 
beginning   the   organization   has   grown   until    at    the    present 


June  loth  was  set  its  the  date  for  a  "smoker"  and  house- 
warming,  and  also  as  a  birthday  party  to  Brother  Conrad 
Witzel,  the  only  surviving  charter  member  of  No.  1  of  Cali- 
fornia.    Refreshments  and  entertainment  will  be  provided. 

Discussion  as  to  the  proper  amount  and  placing  of  air 
openings  in  grate  surface  for  oil  burning  was  introduced 
by  Brother  Bonney  and  various  members  talked  on  the  sub- 
ject, developing  some  valuable  information.  Brother  Chas. 
Bankey  illustrated  on  the  blackboard  the  setting  and  burner 
arrangement  which  proved  most  successful  in  an  extended 
experience,  and  experiment  when  designing  a  system  of  \'nv- 
Ci     control    for  oil   burners  in   his   plant  before   the  fire. 


OBITUARY. 

We  regret  to  record  the  death  of  Ira  Watts,  who  died  of 
r.right's  disease,  on  April  loth,  at  Spokane  Falls.  Wash. 
He  was  t9  years  of  age,  and  was  born  in  Maiden.  .Mass. 
About  three  years  ago  be  removed  to  Spokane  Falls,  where 
be  was  engaged  as  consulting  engineer.  Mr.  Watts  was  for 
12  years  secretary-treasurer  of  the  Life  and  Accident  Depart- 
ment of  the  X.  A.  S.  E.  and  a  member  of  James  Watt  No.  7 
of  the  same  organization.  He  also  instituted  an  association 
of  this  order  at  Spokane  Falls. 
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A    NOVEL    ELECTRIC    LOCOMOTIVE. 

The  accompanying  photographs  illustrate  a  novel  type 
of  electric  locomotive  which  has  been  designed  jointly  by 
the  General  Electric  and  American  Locomotive  Companies 
for  trying  out  a  scheme  of  transmitting  power  from  the 
motors  to  the  drivers  through  siderods  instead  of  bj  the 
ordinary  methods. 

The  locomotive  is  designed  for  a  tractive  effort  of  30,000 
pounds,  at   a  speed  of   18   miles   per   hour,   with  a  maximum 


Flexible    <'i>nplint£    Partly     iMembled. 

speed  of  50  miles  per  hour  and  will  operate  equally  well  in 
either  direction.  It  has  been  tried  out  with  temporary 
mo'ors  of  a  somewhat  smaller  capacity  and  the  tests  have 
demonstrated  conclusively  that  the  design  is  entirely  satis 
factory  in  every  way.  It  is  proposed  to  extend  the  cab 
over  the  entire  length  of  the  machine  when  the  proper  motors 
are  installed  on  the  locomotive.  The  present  cab  and  guards 
are  only  for  the  temporary  protection  of  the  apparatus  now 
installed. 

One    of    the     principal     advantages     found    in     this    type 


The  same  motor  equipment  can  also  be  u«ed  on  locomotives 
with  different  diameters  of  driving  wheels.  This  feature 
makes  possible  the  interchange  of  equipment  on  roads  where 
both  freight  and  passenger  locomotives  of  this  type  are 
employed.  This  type  of  locomotive  is  as  well  adapted  for 
operation  with  direct  current  motors  as  with  those  of  the 
alternating  current   tj  pe. 

'I'lie  motors  in  such  a  locomotive  can  be  located  so  as 
to  concentrate  a  greater  proportion  of  the  weight  near  the 
center  of  the  machine  with  the  attendant  advantage  that 
l  be  moment  of  inertia  of  the  locomotive  around  its  vertical 
axis  will  be  as  small  as  possible.  This  will  reduce  the  rail 
pressures  at  the  leading  and  trailing  wheels  and  consequently 
i  he  flange  and   rail  bead  wear. 

The  location  of  ibe  motors  in  the  cab  facilitates  inspec- 
tion and  repairs  and  the  renewal  of  brushes.  The  main- 
tenance charges  for  the  motors  will  also  be  greatly  reduced 
as  practically  all  road  dust  and  other  foreign  material  can 
be   kept   out 

The  electrical  control  is  arranged  in  such  a  manner  that 
the  motors  sait  as  repulsion  motors  with  short  circuited 
armatures  and  are  changed  over  to  series  repulsion  motors 
hr  lie  higher  speeds.  This  arrangement  eliminates  run- 
ning with  a  shori  circuited  armature  on  high  voltage  and 
a  the  same  lime  gives  a  high  torque  at  starting.  In  fact 
the  trac  ive  effort  is  about  twice  as  great  with  repulsion 
motor  connections  as  with  series  repulsion  connections  for  a 
corresponding    current     value. 

The  armatures  are  similar  to  those  of  an  ordinary  direct 
current  machine  with  equalizer  rings.  They  have  multiple 
drum  windings  with  the  bars  soldered  directly  into  the  com- 
mutator segments. 

The  field  or  stationary  windings  are  of  the  distributed 
type  and  are  made  in  two  sections — the  exciting  and  the 
inducing  windings  The  former  has  the  same  function  as 
the  field  winding  in  an  ordinary  series  motor,  while  the 
inducing  winding  introduces  the  working  torque  when  the 
motor  is  connected  as  a  repulsion  motor. 


Experimental  Si<li--I(<xl  Locomotive  Equipped  With  Two   100  h. 


p.   u.. i. 


i  *■  in  i"ii  :■  i  v    Cab, 


of  construction  is  that  a  motor  of  large  diameter  and  small 
air  gap  can  be  used  in  conjunction  with  small  diameter  driv- 
ing wheels,  and  at  the  same  time  the  motor  can  be  spring  sup- 
ported. The  motor  bearings  can  be  easily  designed  to  main- 
tain the  small  air  gap.  Such  a  form  of  construction  will  also 
a  marked  economy  in  the  construction  of  the  motors 
as  the  same  horsepower  can  be  obtained  in  two  motors  at  a 
less   cost  and   for  less   weight   than   in   four   smaller  motors. 


All  parts  of  the  running  gear  such  as  wheels,  driving 
boxes,  axles,  springs,  spring  rigging,  trucks,  etc.,  follow 
standard  steam  locomotive  practice. 

The  arrangement  of  the  siderods  is  shown  in  the  illus- 
tration and  it  will  be  noticed  that  each  motor  is  coupled 
to  a  jack  shaft  and  thence  to  the  drivers.  The  jack  shaft 
bearings  are  rigid  in  the  spring  supported  locomotive  frame 
and   their  centers   are  on  a  level   with   those  of  the   drivers. 
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The  object  of  this  jack  shaft  is  to  permit  a  horizontal  drive 
between  the  spring  supported  part  of  the  locomotive  and 
the  driving  wheels  and  is  necessary  in  order  to  allow  a  ver- 
tical play  of  the  spring  supported  part  with  a  negligible 
variation  in   the  distance  between  the  crank  centers. 

Counterweights  are  used  on  the  driving  wheels  to  balance 
the  siderods  and  it  should  be  noticed  that  there  are  no 
reciprocating  parts  and  therefore  a  perfect  balance  can  be 
obtained. 

Another  interesting  mechanical  feature  is  illustrated  in 
the  photograph  of  the  flexible  coupling  inserted  between  the 
armature  shaft  of  the  motor  and  the  motor  crank.  This 
consists  of  a  series  of  leaf  springs  arranged  radially  around 
the  motor  shaft  and  designed  of  such  a  strength  as  to  carry 
the  entire  torque  of  the  motor  flexibly  with  an  amount  of 
deflection     which    will     reduce    the    effect     of    the    pulsating 


NEW  CATALOGUES. 

Booklet  No.  3779,  recently  distributed  by  the  General 
Electric  Company,  contains  a  list  of  this  company's  snap 
switches,  and  will  be  of  interest  to  the  general  trade. 

Quite  an  original  method  of  advertising  is  being  used 
by  the  Weston  Electrical  Instrument  Company,  of  Newark. 
N  J.  It  takes  the  form  of  a  private  post  card,  containing 
a  series  of  school  talks  on  Weston  instruments. 

Pass  &  Seymour,  Inc.,  Solvay,  New  York,  have  just  issued 
in  a  very  complete  and  handy  form.  Price  List  No.  174,  cov- 
ering their  well  known  line  of  P.  &  S.  electrical  specialties. 
It  will  be  mailed  to  those  interested  on  request. 

The  Western  Electric  Company  of  San  Francisco,  Seattle 
and  Los  Angeles,  will  have  ready  for  distribution  at  an  early 


•f+- 
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Side    Elevation    inul    Plan    of    Side-Rod    Locomotive   as   Equipped    With  Two  soo  h.  p.  Motors  rnd  tab. 


torque  of  a  single-phase  alternating  current  motor  to  a  mini- 
mum. 

The  more  important   data  is  given  below: 

Trolly    voltage    10,000 

Cycles      15 

Rated    tractive   effort    33.000    lbs. 

Speed    at    rated   amperes    18   m.   p.    h. 

Total     horsepower 1600 

Number   of   motors    2 

Type    of    motor     Geaz-43 

Diameter    of    driving    wheels    49" 

Number   of   driving   wheels    6 

Diameter  of  pony    wheels     36" 

Diameter   of  bogie    wheels     36" 

Total    wheel    base     33'  6" 

Rigid    wheel    base    10' 

Length,    total     43'   6" 

Height     13'   8" 

Weight    on    drivers    162.000    lbs. 

Total    weight     250,000    lbs. 

Weight    per    axle,    driving    54,000    lbs. 


date  a  catalog  of  nearly  400  pages  on  its  electric  railway 
and  mine  supplies.  It  will  be  published  in  sections  so  that 
it  can  be  distributed  either  in  parts  or  as  a  complete  publi- 
cation. 

The  Holophane  Company  has  issued  under  date  of  May 
I'lst  new  Bulletin  No.  21-A  covering  new  discounts  applying 
to  Holophane  Globes  and  Reflectors,  Holophane-D'Olier  Steel 
Appliances  and  other  fittings.  These  bulletins  will  be  sup- 
plied on  request  through  their  San  Francisco  office.  151-153 
New  Montgomery  Street. 

The  Westinghouse  Electric  and  Manufacturing  Company 
has  just  issued  Circular  No.  1163  on  the  subject  of  Type  DA 
Small  Motors.  It  treats  of  the  use  of  small  motors  in  the 
home  and  in  business  and  offers  numerous  suggestions  for 
their  use  where  both  economy  and  convenience  are  sought. 
It  includes  also  some  very  interesting  data  and  general  infor- 
mation relative  to  this  particular  line  of  apparatus. 
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919,744.     Electric-Fuse    Case.      Tl las    E     Murray,    New 

York,  N.  Y.  The  combination  of  a  tubular  case  closed  at  one 
iiiil  and  having  apertures  in  its  wall  near  its  open  end.  a 
fuse    in    said    case,    pulverized    non-combustible    material    in 


said  case  and  embedding  said  fuse,  a  disk  of  hard  noncom- 
bustible  material  within  and  closing  the  bore  of  said  case 
below  said  wall  apertures  and  bearing  upon  said  pulverized 
material,  and  means  within  said  bore  for  locking  said  disk 
therein. 

919,900.      Primary      Electric      Battery.       GeOl  V.      I. ill/.. 

Plainfield,  X.  J.  A  primary  electric  battery  comprising  a 
(iiver.  a  supporting  rod  depending  from  the  cover,  an  in- 
sulating iilnck  supported  by  the  rod  below  the  rover,  a  frame 


supported  by  the  block  and  carrying  a  depolarizing  plate, 
and  a  positive  electrode  supported  by  and  insulated  from 
the  said   rod. 

919,998.  Starting-Rheostat.  Paul  II.  Zimmer.  Schenectady, 
X.  Y..  assignor  to  General  Electric  Company.  A  starting  rhe- 
ostat comprising  a  resistance  varying  arm.  a  plurality  of 
independently    actuated    switches    in    series   therewith,    means 


whet 

of   said   arm, 
connection  wi 


switchei     are    closed    l>\    an    initial    mover 
and   a    normally   open   circuit   closing   device   in 
th  said  arm  for  controlling  one  of  said  switches 


919,563.  Submerged  Fuse.  Charles  E.  Eveleth,  Si-Inn 
ectady,  X.  V..  assignor  to  General  Electric  Company.  A  fuse 
submerged  in  liquid,  and  means  for  causing  the  gases  pro 
iluccd  by  the  blowing  of  the  fuse  to  force  the  liquid  to  stream 
past    i  he  i  use  ends    The  combination  with  a  tank,  liquid  therein, 


a  submerged  baffle  plate  having  holes,  fuse  terminals  on  one 

ill.  ol  said  plate,  and  a  fuse  located  mainly  on  I  he  other 
side  of  said  plate  and  having  its  ends  passed  through  said 
boles  and   attached   to  said   terminals. 

919,821.  Incandescent  Electric  Light.  Walter  .I.  Car- 
i  and  Thomas  P.  McDermott,  Providence,  It.  I.  In  an 
incandescent  electric  light,  a  bulb  having  a  screw  threaded 
.-.lull,  an  insulating  rap  n.i  said  shell,  a  pair  of  oppositely 
arranged  spared  contact  pla'es  on  the  outer  end  face  of  said 
i  high  ami  a  low  power  filament  in  said  bulb,  a  wire  con- 
necting nil"  end  of  i  he  high  power  and  one  end  of  the  low 
power  filament  with  a  point  on  one  side  of  said  shell  at  a 
distance  from  said  cap,  a  second  wire  connected  to  the  Other 
■  ml  of  the  high  power  filament  extending  through  said  shell 
and  secured  to  one  of  said  contact  plates,  a  third  wire  run 
nected  i<>  the  other  end  of  the  low  power  filament  extending 
through  said  shell  and  secured  to  the  other  of  said  contact 
plati  s,  a  sockel  composed  of  a  shell,  a  central  insulating 
block  secured  to  said  shell,  said  insulating  block  being  of 
solid   construction   and   having   plain   hounding  sides,   a   screw 


threaded  shell  secured  to  said  block,  a  contact  member  se- 
emed to  said  block  at  one  side  thereof  adjaceir  to  said  last 
named  shell,  a  pair  of  oppositely  arranged  [^.-shaped  spring 
contact  arms  secured  to  the  block  sides  on  opposite  sides 
of  said  contact  member  and  having  their  free  ends  extending 
on  the  under  face  of  the  block  and  passed  through  openings 
provided  therefor  in  the  socket  shell,  the  free  ends  of  said 
spring  contact  arms  being  spaced  apart  a  distance  approx- 
imately equal  to  the  distance  between  said  pair  of  contact 
plates  and  being  adapted  to  seat  on  the  outer  faces  of  the  lat- 
ter, a  pair  of  wires  disposed  on  the  outer  sides  of  said  in- 
sulating block  and  connected  to  said  arms,  and  a  third  wire 
disposed  on  the  outer  face  of  said  block  between  said  pair 
of  wires  and  connected  to  said  contact  member,  all  of  said 
wiies  being  disposed  on  the  interior  of  said  socket   shell. 
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NEWS  NOTES 


FINANCIAL. 

SPOKANE,  WASH.— The  Missoula  Street  Railway  Com- 
pany lias  been  organized  with  a  capital  stock  of  $100,000.  The 
principal  office  is  at  Spokane.  A.  11.  Werihy,  of  liutte.  Mont., 
is  interested. 

SAN  FRANCISCO.  CAL  —  A  special  election  will  he  held 
in  this  city  on  June  -lib.  1909.  to  vote  on  (he  $2,000,000 
bond  issue  proposed  by  the  Board  of  Supervisors  hist  week 
for  the  reconstruction  oi    the  Ceary  street   road. 

ONTARIO.  CAL.— The  Ontario  &  San  Antonio  Heights 
Electric  Railroad  Company  has  secured  right-of-way  and 
will  construct  a  line  between  Qplands  and  Claremont,  Cal.. 
a  distance  of  six  miles.  The  cost  of  the  road  will  be  about 
$150,000. 

WASHINGTON,  D.  C— The  Mercantile  Trust  Company  of 

Si    Louis  nff. >red  the  highest   bid  for  the  $1. ,000  bond  issue 

for    the    construction    of    the    City    of    Manila    water   system. 

The   price  offered    was   $1,022.80   for  each   $1. bond   of   the 

proposed    issue. 

SPOKANE,  WASH.— French  investors  have  purchased  a 
$3,000,000  bond  issue  of  a  company  which  is  to  build  an  elec 
trie  line  seventy-five  miles  lout;  in  the  State  of  Washington 
The  company  is  known  as  the  Okanogan  Electric  Railway, 
ami  Albert  M.  Dewey  of  Spokane  is  its  president.  Ultimate 
plans  call  for  extensions  of  the  line  which  will  make  a  syi  -  m 
500  miles  :n  length. 

SAX  FRAXClsco,  CAL.-  The  March  repori  of  the  San 
Francisco,  Oakland  &  San  Jose  Railwaj  Company  shows  an 
increase  of  $5ou  in  gross  earnings  over  March,  1908,  and  an  in- 
crease of  $4, nun  in  nei  earnings.  The  gross  earnings  of  the 
Oakland  Traction  Consolidated  shew  an  increase  *>(  $1,500  ovei 

March,  1908,  but  the  nel  earnings  have  fallen  nil  $6, ,  owing 

to  increased  operating  expenses  caused  by  the  opening  of  new 
lines  in  Berkeley.  The  Oakland  Traction  Consolidated  has 
announced  a  reduction  of  the  fan-  between  Oakland  and  Ver- 
non station,  en  its  California  Railway  branch,  from  I11  to  j 
cents. 

SAX  FRANCISCO,  CAL  -Details  in  regard  to  the  pro- 
posed new  financing  by  the  United  Railways  [vestment 
Company   are  outlined   in   a   letter   to   stockholders  signed   by 

Ernsl    Thalman,    president.      A    si ial    meeting    was   held    in 

Jersey  City  on  May  17  for  the  purpose  of  ratifying  and  ap- 
proving a  contract  entered  into  by  the  company  with  the 
protective  committee  of  the  Stanislaus  Power  Developmeni 
Company.      It    is    proposed    to    increase    the    capital    stuck    by 

$10, 1,000.      All    of    the    new    siock    will    be    preferred.      A 

block  of  $10,000,000  of  United  Railroads  of  San  Francis., , 
common  stock  held  in  the  treasury  will  be  sold  and  the 
properties  of  the  Stanislaus  Power  Developing  Company  ac- 
quired. A  new  company,  to  be  known  as  the  San  Francisco 
Electric  Railways,  will  lie  formed  and  will  be  controlled  by 
the     United    Railways    Investment    Company. 


INCORPORATIONS. 
SAX     FRANCISCO,     CAL.— The     Quincy     Valley     Water 
I  sers'   Association   has    been    formed    here   by   J.    Omeara,    I'. 
S.   Anthony,    D.    McEwen   and   others. 

TOXOPAH.  NEV  —  The  Springdule  Water  &  Power  Com- 
pany has  been  incorporated  here  with  a.  capital  stock  of 
$250.0(111   by   Morris   and   Charles   Newton. 

LOS  \NCELES.  CAL— The  Kern  Star  Oil  Company  has 
been  incorporated  in  this  city  by  Greelej  King.  Francis 
Smitheram,    F.    W.    Mattern    and    others. 


EL  PASO,  TEX.— The  Alpine  Power  Company  has  been 
incorporated  here  with  a  capital  stock  of  $35.ouu  bj  R.  B. 
Slight,    II.    W.    Townsend    and    I.    H.    Derrick. 

SAX  FRANCISCO,  CAL.— The  While  Light  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  of  $10,000 
by  L.  L.  Dumme,  C.  P.  Fonda  and  E.  R.  Sullivan. 

HAKERSFIELD.  CAL.— The  Sunset  Acme  Oil  Companj 
has  been  incorporated  here  with  a  capital  stock  of  $200,000 
by   II     W.  Thomas.  T.  M.  Young  and  H.  E.   Wright. 

SALT  LAKE  CITY,  UTAH.— The  Borkman  Electric  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of 
$25,000  by  (1.  Borkman,  P.  C.  Dykes  and  .1.  II.  Parkes. 

SAX  FRANCISCO,  CAL.— The  Southfield  Oil  Company 
has  been  incorporated  here  with  a  capital  stock  of  $500,000  by 
R.  H.  Smith.  R.  R,  Yates.  S.  E.  Liddle.  J.  K.  Lynch  and 
W.  II.  Humphrey. 

FRESNO,  CAL. — The  Coalinga  National  Petroleum  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of 
$500,000  by  A.  S.  Cleary,  G.  V.  Martin,  F.  A.  Curtin.  A.  S. 
Bacon  and   S.  R.   Bosen. 

I.os  ANGELES,  CAL.— The  Westside  Electric  Company 
has  been  incorporated  here  with  a  capital  stock  of  $75,000 
by    C.    W.   Anderson.   R.    C.    Shippee,   .1.    F.    Strattbn,   Jacob 

Feiber    and     P.    V.    Cordon. 

BAKERSFIELD,  CAL.— The  M.  P.  Oil  Company  litis  been 
incorporated  here  with  a  capital  stock  of  $21,000  by  W.  B. 
Robrb,  D.  E.  Morgan.  E.  T.  Powell,  S.  W.  Marsh,  M.  P. 
Plickinger  and  A.  S.  Crites. 

STOCKTON,  CAL.— The  Tracy  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $500,000  by  A. 
Graunauer,  A.  H.  Linne,  H.  P.  Ludwig,  .1.  W.  Brichetto,  D.  A. 
Ball,   A.   C.    Hall   and   others. 

OAKLAND,  CAL— The  Antelope  Valley  Oil  Company 
has  been  iiici ir pora t ed  in  tiiis  city  with  a  capital  stock  of 
$75,000  by  W  G.  Hellinger,  1).  F.  Tillman.  .1.  G.  and  M,  R. 
.\o  chain  and   M.   F.  Johnstone. 

LOS  ANGELES,  CAL.— The  Arrowhead  Springs  Water 
Company  has  been  incorporated  here  with  a  capital  stock  of 
$50,000  by  Dr.  P.  .1.  Nutting,  R.  E.  Pierce.  James  Mumford, 
.1    R.  Haddock  and  C.  H.  Temple. 

LOS  ANGELES,  CAL— The  Surf  Light  &  Power  Com- 
pany has  been  incorporated  here  with  a  capital  stock  of 
$|,iinii.iiiHi  by  C.  W.  Hicks.  Charles  Krai..  .1.  L.  Haley.  .1.  L. 
Kroeger,   .1     II.    Maurice   and   others. 


TRANSPORTATION. 
SAX    DIEGO,    CAL.— E.    W.    Peterson    litis    applied    for    tin 
electric    railway    franchise    on    the    public    highways    in    the 
( lounty  of  San  Diego. 

VENTURA,  CAL— F.  M.  Packard  and  Julian  P.  Jones 
have  been  granted  an  electric  railway  franchise  on  high 
ways  in   Ventura  County. 

VACAVILLE.   CAL.— Attorney   T.    C.    Gregory,    represenl 
ing   the   Vallejo   i\:    Northern    Electric   Company,    has   applied 
for  an   electric   railway    franchise  in   this  city. 

OAKLAND.  CAL.— The  San  Francisco.  Oakland  >V-  Sin 
Jose  Railway  Company  has  been  granted  a  franchise  to  op- 
era e  tm  electric  railway  on  Hopkins  street  in  this  city. 

SAX  RAFAEL.  CAL.— Electric  engineers  and  surveyors 
have  been  at  work  this  week  on  a  new  electric  road  which 
will   be  buill    between  Sausalito,  San  Rafael  and  Petaluma. 
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SAX  FRANCISCO,  CAL.— General  Manager  Black  of  the 
United  Railroads  announces  that  the  company  now  has 
in  use  12  of  the  25  new  cars  which  were  ordered  some  time 
ago. 

STOCKTON,  CAL.— H.  P.  O'Dougherty,  formerly  manager 
of  the  San  Jose  &  Santa  Clara  Railway  Company,  has  been 
appointed  manager  of  the  Central  California  Traction  Com- 
pany. 

FAIRFIELD,  CAL.— The  Randall.  Wright  Ai  Trowbridge 
Company  has  been  granted  an  elee'rie  railway  trancise  to 
construct  a  line  between  Benicia,  Vallejo  and  White  Sulphur 
Springs. 

MIDDLETOWN,  CAL—  H.  L.  Eldridge,  representing  the 
Santa  Rosa  &  Clear  Lake  Railroad  Company,  announces 
that  at  least  five  miles  of  the  new  electric  road  will  be 
built   within  the   next    ninety  days. 

OAKLAND,  CAL.— President  Heron  of  the  San  Fran- 
cisco, Oakland  &  San  Jose  Railway  Company,  announces 
the  extension  of  the  Key  Route  electric  system  in  this  city 
to   upper  East  Oakland   and    Northern    Fruitvale. 

BELLINGHAM.  WASH.— J.  E.  Morrison  of  Seattle  says 
that  the  interurban  as  planned  by  the  Nooksack  Valley 
Traction  Company  from  Bellingham  to  Blaine,  via  Ferndale. 
will  be  built. 

PACIFIC  GROVE.  CAL— Following  the  application  of 
the  Monterey  &  Pacific  Grove  Street  Railway  Company,  bids 
will  be  received  by  the  Board  of  Supervisors  up  till  June 
10th,  1909.  for  the  sale  of  an  electric  railway  franchise  over 
a  four-mile  right-of-way  between  Hotel  Del  Monte  and  this 
city. 

SACRAMENTO,  CAL. — F.  A.  Warner,  coast  representa- 
tive for  the  Smith  Sierra-Sacramento  Railroad  Company,  left 
this  week  for  the  east  to  arrange  for  the  shipment  of  rails. 
wire,  cars,  and  other  necessary  material  for  the  construc- 
tion of  the  electric  road  between  this  city  and  Lake  Tahoe. 
The  road  between  Orangevale  and  Sacramento  is  to  be 
built  immediately. 

OAKLAND,  CAL. — Work  has  been  commenced  on  the 
new  power  plant  of  the  Southern  Pacific  Company  at  Fruitvale, 
where  power  will  be  generated  for  the  electric  lines  that 
are  soon  to  be  installed  in  Oakland  and  Alameda.  The 
building  will  be  three  stories  high,  and  will  have  a  ground 
area  of  128x228  feet.  The  structure  will  be  of  reinforced 
concrete  to  the  second  story,  and  brick  for  the  balance  of  the 
building.  The  roof  will  be  of  tiling  placed  directly  upon 
the  steel  rafters.  The  floors  and  wainscoting  will  be  of  vit- 
rified tile.  The  building  will  be  completed  within  the  next 
ninety  days. 

ALBANY.  ORE. — A  new  street  railway  franchise  was  in- 
troduced in  the  City  Council  on  May  10th,  and  its  probable 
passage  at  the  next  meeting  of  the  Council  will  end  the  long 
continued  franchise  war  in  Albany.  The  proposed  franchise 
is  in  favor  of  A.  Welch,  who  operates  the  present  street 
railway  line  here,  and  will  cover  a  number  of  leading  streets 
for  a  period  of  40  years.  In  consideration  of  receiving  this 
new  franchise.  Welch  will  surrender  the  old  perpetual  blan- 
ket franchise,  covering  all  of  Albany's  streets,  which  he  pur- 
chased from  H.  Hirschbe-g.  of  Independence,  and  under 
which  he  is  now  operating. 


ILLUMINATION. 

SAN  LUIS  OBISPO,  CAL— The  San  Luis  Gas  &  Electric 
Company  has  a  force  of  men  at  work  laving  1N.O00  feet  of  new 
pipe. 

CAKL1.N.  NEW—  The  Southern  Pacific  Company  is  now 
engaged  in  installing  an  electric  lighting  system  in  this 
place. 

COALINGA,  CAL.— The  Coalinga  Gas  A.-  Power  Company 
has  awarded  F.  H.  Hess  of  Fresno  a  contract  for  erecting  a 
$31,000  gas  plant  in  this  citj  , 

SANTA  ANA.  CAL— The  Santa  Ana  Irrigation  Company 
has    applied    for    an    electric    power    franchise    over   certain 

public   highways    in    this   county. 

LOS  ANGELES,  CAL.— The  Glendora  Light  &  Power 
Company  has  completed  arrangements  for  a  two-mile  electric 
lighl  and  power  extension  at  a  cost  of  $2,500. 

SANTA  ROSA,  CAL.— The  Snow  .Mountain  Water  & 
Power  Company  has  asked  for  the  right  to  construct  17.58 
miles  of  electric  line  from  Fulton  to  Guerneville. 

HANFORD,  CAL.— Manager  E,  E,  Bush  of  the  Hanford 
Gas  tt  Power  Co.,  states  thai  a  contract  was  let  this  week 
to  R.  D.  Wood,  of  Philadelphia,  for  supplying  an  additional 
gas   tank,  with  a  capacity  of  100,000  cubic  feet. 

REDLANDS,  CAL.— The  final  transfer  of  the  gas  plant 
of  the  Edison  Electric  Companj  to  the  Home  Gas  Company 
and  the  transfer  of  the  electric  plant  of  the  Home  Gas  Com- 
pany to  the  Edison  Electric  Company  was  completed  this 
week.  A  force  of  men  is  now  at  work  making  Improvements 
to  the  electric  system.^  and  connecting  the  two  plants. 

NEVADA  CITY.  CAL.  Dr.  A.  II.  Tickell  has  filed  a  claim 
tor  ."..'"lei  inches  of  water  in  the  Middle  Yuba  river  with  the 
Recorder  of  Nevada  County,  Cal.  He  says  he  will  erect 
a  large  electric  power  plain  on  the  stream  al  a  point  above 
the  dam  used  by  the  Plumbago  Mining  Company,  and  will 
take  in  all  the  water  in  the  stream.  He  intends  to  build  on 
the  Nevada  County  side  of  the  river  a  plan*  which  will  gen- 
erate  at    leas;    500   horsepower. 

SAN  FRANCISCO  CAL.  -The  properties  of  the  Tuol- 
umne Water  Power  Company  and  the  Stanislaus  Electric 
Power  Company  were  sold  at  auction  last  week  at  John  C. 
Rice  of  Boston,  for  $2,200,000.  Mr.  Rice  representing  the 
United  Railroads  Investment  Company  of  New  Jersey,  a 
holding  company  of  the  United  Railroads.  A  new  company 
will  be  organized,  the  stock  of  which  will  be  controlled  by 
the    United    Railways    Investment    Company. 


OIL. 

COALINGA.  CAL— The  Lucile  Oil  Company  has  bought 
'.  Thomas's  interests  in  this  district   for  $65,000. 
COALINGA,  CAL.— The  Pacific  States  Oil  Company   has 
taken  over  the  property  of  the  Enterprise  Oil  Company. 

LOS  ANGELES,  CAL.— Bids  will  be  received  by  the  City 
Council  till  June  17th,  for  the  sale  of  a  21-year  oil  pipe 
franchise  on  certain   streets  in  this  city. 


TELEPHONE   AND   TELEGRAPH. 
VACAVILLE,    CAL— Henry    Peters   has    been   granted    a 
telephone    franchise    on    public    highways    in    Silverville    and 
Maine   Prairie  townships. 

SANTA  CRUZ.  CAL.— Secretary  Grunsky  of  the  Rural 
Telephone  Company  announces  that  several  new  telephone 
lines  are  to  be   installed   soon. 

SANTA  CRUZ,  CAL.— The  Loma  Prieta  "Lumber  Com- 
pany has  been  granted  the  right  to  construct  a  telephone 
line  between  Swanton  and   Mile  Creek. 

BAKERSFIELD.  CAL— Following  the  application  of  the 
Kern  Mutual  Telephone  Company,  the  Board  of  Supervisors 
will  receive  bids  till  June  7th.  for  a  telephone  franchise  over 
public  highways   to  the  West    Side  oil   fields. 

SAN  FRANCISCO.  CAL.— Tin-  Board  of  Harbor  Com- 
missioners has  fixed  a  monthly  rental  of  $10  for  the  rights 
of  the  Western  Union  Telegraph,  the  Postal  Telegraph  and 
the  Pacific  States  Telephone  Companies  to  land  their  cables 
on  the  water  front. 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


!\MARK5 


Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  hit  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer—  who 
will  listen  with  a  willing  and 
•  aver  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for   appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  thit  trade-mark 
or  name  will  identify  your 
goo'U.  prevent  substitution 
and  protect  the  purchaser.  If 
thit  b«  properly  done,  victory 
will  be  yours. 


ADAPTERS 

i  Miup   Adapters 
American    Eveready    Co. 
Benjamin   Electric  Mfg.   Co. 
Bryant     Electric    Co. 
Pale  Co. 

General     Electric    Co. 
Hubbell.    Harvey. 
Perkins   Elec.  SwtchMfg.Co. 

ALARMS. 
Burglar    Alarms 

Edwards    &    Co. 

Electric  Goods  Mfg.   Co. 

Partrlck.Carter&WllkinsCo. 

Stanley     &     Patterson,     Inc. 

Western     Electric    Co, 

Fire   Alnrnm 

Edwards   &   Co. 

Part  rick,  Carter&WilkinsCo. 

Western    Electric    Co 

Water    Alarms 

Partrick.CarterriWilkin.si  !o 

ANCHORS 

Johns-Manvllle   Co.,    H.    W. 

"J.    W." 
Kierulff,    B.    F.    Jr.    &    Co.. 

"Hubbard," 
Klein    &    Sons.   Mathlas. 

WMTXCIATORS 

Edwards  &   Co. 

Elec.  Goods  Mfg.  Co.. 
"Ross,"  "Rlvol,"  "Per- 
fect,"   "Noxall." 

Patrick.  Carter  &  Wilkins 
Co.,   "King." 

Standard  Elec.  Works.  "C. 
&  S." 

Stanley    &     Patterson,     Inc. 

Telephone  At  Elec.Equip.Co. 
"Holtzer-Cabot    &    Co." 

Western   Electric   Co. 

ARMS. 

Cross    Arms 

American    Cross    Arm    Co. 
"Walworth    &    Neville." 

California  Pole  &  Piling 
Co. 

Kierulff.    B.    F..    Jr.    &    Co. 

Walworth  &  Neville  Mfg. 
Co. 

Western  Electric  Co.,  'Wal- 
worth  &   Neville." 

Mast  Arms 

Elec.  Appliance  Co..  "Cut- 
ter." 

Ft.   Wayne    Electrical   Wks 

Kierulff,  B.  F..  Jr.  &  Co., 
"Cutter." 

Western  Elec.  <''>..  "Fletch- 
er." 

Desk   Phone   Arms 

Dean    Electric    Co 

Electric        Appliance        Co 
"Eaco." 

Kierulff.  B.  F..  Jr.  &  ''■•.. 
"Sterling." 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND    BARE 
COPPER 
WIRE 

3   P.,  on 
LOOK    FOR    THE  ROEBLING   SEAL  ON    EVERY   BUNDLE 
SAN  fRANCISCO,  624  folsom  Street  PORTLAND.  91  first  Street 


10S  ANGEIES.  Market  and  Alameda  St. 


SEAT11E.  900  First  Ave.  South 


"\                 ^^ 

AMERICAN  CROSS-ARMCO. 

ASK 
/HYOUR  DEALER^N 

WAlWORTfe^JfNE  VI  LLE 

V^CPOSS-ARMSV 

CHICAGO 

^\ 

"The    Paint  That   Won't  Come  Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office:      1  18-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 

A^r%, 


Because    it    is    the    Best 
It  is  the  Cheapest 

RUBEROID  ROOFING 

BONESTELL  &  CO.,  Agents 


118  first  Street. 


San  francisco 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


ARROW  -E- SWITCHES 


ARROW    E    ROTARY    FLUSH    SWITCH 

DUST  PROOr  CAP 


It  is  the   only  standard 

rotary    flush   switch    that 

will  fit  all  wall  boxes  on 

Notice  Fibre  Cap  the  market.  ' 

Long,  heavy  binding-screw  with  large  head. 

Email   porcelain  cup.     Ample   room    for  wiring   in 

wall  box. 

Binding-post    one  piece,    strong    and    substantial; 
sc  rew   holes  heavily  re-inforced. 

THE  ARROW  ELECTRIC  COMPANY 

Hartford,  Conn. 


PELTON-FRANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of   any    capacity    contracted    for    and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

1011    MONADNOCK  BLDG   .    SAN  FRANCISCO.  CAL. 
64    WEST    ST..     NEW    YORK    CITY 


OUR    SPECIALTIES   FOR    ELECTRICAL   USE 

Bi  INSULATING  TAPE 

ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL   FOLDER 

"Electrical  Insulation" 

THE   PARAEFINE   PAINT   CO.,   San  francisco 


DUN  CAIN 

TRANSFORMERS  and  METERS 

are  of  the  highest   grade 


LARGE   STOCK  CARRIED    IN    SAN  FRANCISCO 

G.  A.  WILBUR 

61    SECOND  ST.,         SAN  FRANCISCO 


Dale  Wireless  Clusters 


GAS,  ELECTRIC 

AND 

COMBINATION  FIXTURES 

Desk  Portables 
Lighting  Novelties 


THE   DALE  COMPANY 

SAN  FRANCISCO,  770  Folsom  St. 

NEW   YORK  CITY  SEATTLE 

9th  Ave.  &   13th  St.  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


Tables ^  Engineering  Calculation 

Second   Edition  Revised  and   Enlarged 

By  Richard  C.  Powell 

A  judiciuus  assemblage  of  valuable  formulae  and 
tables   for  electrical,  hydraulic,  mechanical   and   civil 

engineers  Price  $2.00,  Postage  Paid 

TECHNICAL  BOOK  SHOP 

604  MISSION   ST.,  SAN   FRANCISCO 
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Aluminum  Co.  of  America 

Pittsburgh,    Pa. 
San    Francisco,    Monad- 
nock    Bldg. 

Los       Angeles,       Pacific 
Electric    Bldg. 
Seattle,     Colraan     Bldg. 

American  Circular  Loom  Co.-  -  1  I 
Boston.    45    Milk._ 
San    Francisco,  770   Fol- 
som. 
Seattle,    Lowman    ridg. 

American  Cross- Arm  Co.        -    7 

Chicago,    H  e  y  w  o  r  t  h 

Bldg. 
American  "Eveready"  Co 3 

San   Francisco,  755  Fol- 

som 

1,„b    Angeles.     103S     S. 

Main. 
American  Transformer  Co.    - 

Newark,  N.  J. 
Arrow  Electric  Co. 7 

Hartford,  Conn. 
Aylsworth  Agencies  Co. . 

San  Francisco.  165  Si  c 

ond  St. 

B    . 

Belden  Manufactunng  Co.        .    5 

Chicago,    194    Michigan 

St. 
Benjamin  Elec.  Mfg.  Co. 

Chicago,  40  \V.  Jackson 

Bvd. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co. 
Boston.  1'46  Summer. 

Bonestell  &  Co 7 

San  Francisco.  118  First. 

Bossert  Elec.  Construction  Co._  I  1 
Utica,  N.  Y. 

San  Francisco,  770  Fol- 
som. 
Seattle.    Lowman    Bldg. 

Brookfield  Glass  Co.,  The    ..  -    I 
New    York.    lr.    S.     Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 3 

San    Francisco.    44    Sec- 
ond St. 

Brvan-Marsh  Co 2 

Oakland,  Cal.,   12th   and 
Clay. 

Bryant  Electric  Co. 

Bridgeport.   Conn. 
San  Francisco.  609  Mis- 
sion. 


Cal.  Inc.  Lamp  Co 1 

San  Francisco.  141  New 
Montgomery. 

California  Pole  and  Piling  Co. 
San    Francisco.    800-804 
Fife   Building. 

Chase  Shawmut  Co. 11 

Newburyport.  Mass. 

San  Francisco,  770  Fol- 

sora. 

Seattle,    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co. . 
Chicago,  170  So.  Clin- 
ton St. 

Cutter  Company,  The  _ . . 
Philadelphia,    Pa. 
San   Francisco,  77"  Fol- 

RoaHle,    Lowman    Bldg. 

D 

Dale  Company,  The  7 

N  •  ■  v.     i 

i 

Bldg. 


Dean  Electric  Co 23 

Elyria,   Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  12 
i  Ihicago,   1'ostal  Bldg. 
San    F  r  a  n  c  i  s  c  o.    301 
Front. 
Los  Angeles,   355  E.    2d. 

Dietert-Swenson  Co 5 

San    Francisco,    SO    Te- 
hama. 

Duncan  Elec.  Mfg.  Co.  7 

Lata]  ette,    1  nd  iar  l, 
San    Francisco,    61    Sec- 
ond. 

D.  &  W.   Fuse  Co... 

1  'i  < >\  i  tence,   R.  I. 


Edwards  &  Co., .  5 

New     Sfork,     140th     and 
Exterior   Sts. 

Electric  Appliance  Co.  _  I 

s.m    Francisco,  730  Mis- 
sion. 


Electric  Goods  Mfg.  Co 

Boston.    Mass. 
San    Francisco.   165  Sec- 
ond St. 

Electric  Storage  Battery  Co.    __ 
Philadelphia. 
San    Francisco,   Crocker 
Bldg. 


Fort  Wayne  Elec.  Works 24 

Fort   Wayne,   lnd. 
San    Francisco.  604  Mis- 
sion 


General   Electric    Co 16 

Schenectady,  N.  Y. 

San      Francisco,     Union 

Trust    Bldg. 

Los    Angeles,    Delta 

Bldg. 

Seattle,    Oilman    Bldg. 

Portland.     Worcester 

Bldg. 

Goeriz  Co.,  O.  C. 

San    Francisco,    61    Fre- 
mont     St. 

Gould  Storage  Battery  Co 

New      York.      317     Fifth 

a  \  e. 

San      Francisco,      Atlas 

Bldg. 


H 


Habirshaw  Wire  Co.    

New  Vmk  253  Broad- 
way. 

Henshaw,  Bulkley  &  Co 2 

San  Francisco.  219  Spear. 
Oakland,  5th  &  Franklin. 
Los  Angeles,   262  S.  Los 

Angeles. 

Holophane  Company,  The 

Now  York,  l'27  Fulton. 
San  Francisco,  151  New 
Montgomery. 

Hubbell,  Harvey,   lnc 9 

Bri  Igeport,  Conn. 

San  Fi  ancisco,  770  Fol- 

Seattle.    Lowman    Bldg. 

Hughes  &  Co.,   E.  C._    3 

:o    725   Fol- 
som. 

Hunt.  Mirk  &  Co ___    6 

San  Francisco.  141  Sec- 
oi  d  St. 


Jacobson,    J.  C ' 

Napa,  Cal 
Johns-Manville  Co.,  H.   W. 
Now  York,   loo  William. 
San   Francisco,  159  New 
Montgomery. 
Los  Angeles,  203   E.  5th. 
Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co. 
i  Ihicago. 
San  Francisco.  SS  First. 

Kierulff,  B.  F.  Jr.  &  Co. ._ 
Los      Angeles,      120      S. 
Los   Angeles. 
San   Francisco,  133  New 
Montgomery. 
Seattle,    406    Central 
Bldg. 

Klein,  Mathlas  &  Sons_. 
Chicago,     95     AV.     Van 
Buren. 

Krantz  Mfg.  Co..  H. 

Brooklj  n,  N.  Y.,  160  7th. 
San  Francisco,  155  Now 
Montgomery    St. 


Locke  Insulator  Mfg.  Co 4 

Victor,  N.  Y. 
San    Francisco,    Monad- 
nock  Bldg. 

Los    Angeles,    Pacific 
Electrical   Bldg. 

i  tie.  Colman  Bldg. 

M 

Mead  Cycle  Co.  ..  4 

Chicago.  III. 
Moore,  C.  C.  &  Co.,  Inc.    -        3 

San   Francisco.  99  First. 

Los    Angeles,    Trust 

Bldg. 

Seattle.    Mutual    Life 

Bldg. 

Portland.    Wells    Fargo 

Bldg. 

N 

New  York  Insl'td  Wire  Co. . . 
New  York.   114   Liberty. 
San   Francisco.    770  Fol- 
som. 
Seattle,    Lowman    Bldg. 


Ohio  Brass  Co. 

Mansfield.   Ohio. 
San    Francisco,    Monad- 
nock    Bldg. 

Los  Angeles,  Pac.  Elec. 
trie    Bldg. 
Seattle,   Colman   Bldg. 

Okonite  Co.      .     . 

New    York,    253    Broad- 
way. 

Otis  &  Squires 

San  Francisi  o   155  New  Monl 
gomery 


I 


Indiana  Rubber&  Ins.WireCo.   I 
Jonesboro.   Indiana. 


Pacific  Elec.  &  Mfg.  Co.  _  _  4 

San     Francisco,    SO    Te- 
hama. 

Pacific  Elec.   Heating  Co 

Ontario.  Cal. 
Pacific  Meter  Co. .      -    I 

San  Francisco,  301  Santa 

Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co.  1 5 
San     I   rancisco.    Shreve 
Bldg. 

PaisteCo.,  H.  T. 9 

Philadelphia,   Pa. 

ParafnnePaint  Co. 7 

San     Francisco.    Mer- 
chants'  Exchange  Bldg. 

Partrick  Carter  &  Wilkins  Co. 
Philadelphia.     22d     and 

Wool 


Pass  6t  Seymour,  Inc. 5 

Sol \  ay.   N.    Y. 

Pelton  Water  Wheel  Co.,The     7 
San        Francisco,        1095 
Monadnock    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.,The 
Bridgeport,   Conn. 
Sa  n    Francisco,  609  Mis- 
sion. 

Phillips  Insulated  Wire  Co. ...    1 
Pawtucket,  R.  I. 

Pierson,   Roeding  &  Co.  4 

San    Francisco,    Monad- 
nock Bldg. 

Los  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman   Bldg. 


Reisinger,  Hugo . . 

New     York,     11     Broad- 
way, 
Robb-Mumford  Boiler  Co 

South       Framingham, 

Mass. 

San     Francisco,    60    Na- 

t<  ana. 
Roebling's,  John  A.  Sons  Co..    7 

San    Francisco,  624  Fol- 

som. 

Los   Angehs,   Market  & 

Alameda. 

Portland.  91  First. 

Seattle,   900   1st  Av.   So. 


Safety  Ins'l'l'd  Wire&  Cable  Co.  4 
Bayonne,  N.  J. 
San  Francisco.  714  Bal- 
boa Bldg. 

Schaw-Batcher  Co.  Pipe  Wks 
Sacramento,  Cal.,  211  J. 
San  B'rancisco,  356  Mar- 
ket. 

Sears,  Henry  D -24 

Boston,  131  State. 

Simplex  Elect'l  Co.,  The  .    -  - 
Boston,  110  State. 
San        Francisco.        612 
I  Iowa  rd. 

Los     Angeles,     Security 
Bldg. 

Seattle.    Alaska   Bldg. 
Portland,   Couch   Bldg. 

Simplex  Electric  Heating  Co.__   3 
Cambridge,     Mass. 
San       Francisco,       6  12 
Howard. 

Los     Angeles.    Security 
Bldg. 

Seattle,    Alaska    Bldg. 
Portland,  Couch  Bldg. 

Skinner  Engine  Co 2 

Erie,    Pennsylvania. 

Southern  Engineer __- 

Atlanta,    Georgia. 

Southern  Pacific  Co.  .  24 

San    Francisco.    Flood 
Bldg. 

Sprague  Electric  Co.  _  - 

N<  w   York  City,  527-531 

West    34th    St. 

San      Francisco,      Atlas 

Bldg. 

Seattle,   Colman  Bldg. 

Standard  Elect'l  Works 2 

San  Francisco,  141  New 
Montgomery. 

Standard  Eng.  Co 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco.    Shueve 

Bldg. 

Los     Angeles.     Union 

Trust   Bldg. 

Seattle   Office,    Lowman 

Bldg. 


Stanley  &  Patterson,  lnc 

New    York,    23    Murray 

St. 

San   Francisco,  770  Fol- 

SMI11. 

Seattle.    Lowman    Bldg. 

Star  Porcelain  Co 

Trenton.  N.   J. 

Sterling  Electric  Company 2 

San   Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company, 7 

San       Francisco,       118 
First. 


Sunbeam  Inc.  Lamp  Co 

Chicago,  259  S.  Clinton. 


Technical  Book  Shop 13 

San   Francisco,  604  Mis- 
sion. 

Tel.  &  Elec.  Equip.  Co. 3 

San        Francisco,       6  12 

i  Iowa  I  d. 

Los     Angeles,     Security 

Bldg. 

Seattle,   Alaska   Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 

New    York,    227    Fulton. 
East  Liverpool,  Ohio. 

Tracy  Engineering  Co 3 

San  Francisco,  461  Mar- 
ket. 

Los   Angeles,   Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co 

Chicago,  74  West  Jack- 
son. 

Vulcan   Iron  Works-    I 

San  Francisco,  604  Mis- 
sion. 

w 

Waters  &  Co.,  R.  J.- 
San   Francisco,  717  Mar- 
ket   St. 

Watson,  Sidney 

San   Francisco,  180  Jes- 
sie St. 

Western  Electric  Company 4 

San  Francisco.  680  Fol- 

som. 

Oakland.  507.  16th  St.. 

Los  Angeles,  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co.-  6 
Pittsburg.  Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527   South 
Main. 
.  Seattle.    314    Central 
Bldg. 

Portland.    Couch    Bldg. 
Spokane,   424    1st   Av. 

Westinghouse  Machine  Co 6 

Pittsburg,   Pa. 
San  Francisco.  141  Sec- 
ond. 

Weston  Elect'l.  Ir.st'm't.  Co._.24 
Waverly  Park.  N.  J. 
New  York.  114  Liberty  St. 
San    Francisco.   418   Eu- 
genia Av. 

Wilbur,  G.  A 7 

San    Francisco.    61    Sec- 
ond St. 
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Sterling    Elec.   Co. 
Western  Elec.  Co. 

ASBESTOS 

Johns-Manville    Co.,    H.    W. 

VI  TOMOBILE      ACCES- 
SORIES 

American  Eveready  Co., 
"Ever    Ready." 

BATTERIES 
Dry    Baftfries 

American  Eveready  Co., 
"Ever  Ready"  and  "Cres- 
cent." 

Brooks-Follis    Elec.    Corp. 

Elec.   Appliance  Co.,  "1900. " 

Elec.  Goods  Mfg.  Co., 
"Samson     Semi-Dry." 

(Kierulff,  R  F.,  Jr.  &  Co.. 
"Columbia,"     "King." 

Sterling  Elec.  Co.,  "Bear," 
"Seiiuoia." 

Standard  Electric  "Works, 
"Standard." 

Stanley  &  Patterson,  Inc., 
"Exeter."     "Matchless." 

Western  Electric  Co.,  "Blue 
Bell."    "Liberty." 

Dry   Baltery   Holders 

Brooks-Follis    Elec.    Corp. 

Stanley  &  Patterson.  Inc., 
"Patterson." 

Medical    ii.mi.,:.- 

Partrick.Carter&WilkinsCo. 

Stanley  &  Patterson,  Inc. 
"Electro  -  tonic,"  "Vet- 
ter." 

Wet    Batteriex 

Brooks-Follis     Elec.    Corp. 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son."    "Noswas." 

Par  trick,  Car  ter&WilkinsCo. 

Stanlev  &  Patterson,  Inc., 
"Gold  Medal,"  "Fara- 
day." 

Western    Electric    Co. 

Storage    Batterlcn 

Rlec.     Storage     Battery    Co. 

Westinghouse    Machine    Co. 

BELLS 

Electric  Hells 

Bt  ooks-Follis     Elec.     Corp. 

Edwards  &  Co.,  "Rex," 
"l-ungen." 

Electric  Appliance  Co.. 
"Ansonia." 

Elec.  Goods  Mfg.  Co..  "Vic- 
tor," "Dandy,"  Tyro- 
lean." 

Par  trick, Carter&WilkinsCo. 

Stanley  &  Patterson.  Inc., 
"Faraday,"  "Columbia." 
"Liberty." 

Western  Electric  Co., 
"Hawthorne." 

Electro-Mechanical     >.•>,,_. 

Brooks-Follis    Elec.    Corp. 

Ivlivarrls    &    Co. 

Electric    Goods    Mfg.    Co. 

Par  trick.  Car  ter&WilkinsCo. 

Magneto    Bells 

Brooks-Follis    Elec.    Corp. 

Dean    Electric   Co. 

Elec.  Appliance  Co.,  "Eaco." 

Electric    Goods    Mfg.    Co. 

Kierulff,  B.  F..  Jr.  &  Co., 
"Sterling," 

Kellogg  Switchboard  & 
Supply    Co. 

Standard  Electric  Works, 
"C.    &    S." 

Western    Electric   Co. 

BOILERS 

Henshaw,   Bulkley  &  Co. 
Moore    &    Co.,    Chas.    C,    "B. 
&   W." 

Tracy  Engineering  Com- 
pany,   "Edge   Moor." 

BOXES 

Floor    -iiiiI    Outlet 
Krantz,   H.,   Mfg.   Co. 

Junction   Boxes 

Krantz   Mfg.   Co.,   H. 
Wall    Boxes 

Brooks-Follis    Elec.    Corp. 

Benjamin    Elec.    Mfg.    Co. 

Bossei  i  Electric  Construc- 
tion   Co..    "Bossert." 

i  :iiase       Shawmut  Co., 

"Knockout." 

Chicago  Fuse  Wire  &  Mfg. 
Co.,    "Union." 


PAISTE  PIPE  TAPLETS 

National  Electrical  Code  Standard 

^mnw —  These   are    the 

-ii  new  fittings   for 

jH      rigid    conduit. 

They  have  the 

same      size    of 

wiring  openings 

^^       for  the  '  ,",   V 
Catalou  No    4110  Jin 

and      I       size ; 

they  take  Fielding  Receptacles  and  Rosettes ;  same  stock  of  cover 

fits  all  of  the  above  sizes,  and  so  on.     "Paistery"  etlls  their  many 

good  points  and  if  you  are  in    the  trade   and    do    not    receive  it 

monthly,  let  us  know.  fi 

H.  T.  PAISTE  CO. 


New  York 


PHILADELPHIA,    PA. 

Boston 


Chacago 


Chicago  Insulated  Wire  &  Mfg. Co. 


CHICAGO,    ILL 


Factory:  Sycamore,  III 

Double  and  Triple  Braid 

Weatherproof  Wires 


THE  BEST  ON  TEST 


Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Los  Angeles 

B.  F.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.  Los  Angeles  Street,  Los  Angeles 


Wanted  and  For  Sale 


The  rotefor  advt  i  tist  m<  rds  in  this  ,■<<'/,,»/,  in  ti .<«>  per  insertion  i 
words  "v  less;  additional  words  S  ends  'art/,  payable  in  advance.    Rem  t- 
tance  and  copy  shoidd  /-<rW<  this  >>tfi<->  not  later  than  Monday  noon  fen  the 
nexl  snecet  ding  issue. 

Rt  plies  may  lir  ?<  at  in  run-  of  the  Journal  of  Electricity  Power  and  Gas 
«»;  Mission  Street,  tan  Frai »j 


Vy  t>TED — Back  numbers  ot  the  Journal  of  Elee- 
**  Irleily,  I'ower  and  Gas.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of   Electricity.   Power  and   Gas. 

601    Mission    Street,    San    Francisco. 

A  fiENTS  WASTED  on  a  guaranteed  weekly  salary 
^*  to  represent  our  two  publications.  "Southern  En- 
gineer"  and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept.    Atlanta,  Georgia. 

H7A\TED — Men  coming  in  direct  touch  with  Steam. 
v*  Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg..  San   Francisco.  Cal. 

CITl'ATIOS  WANTED — By  electrical  engineer  with 
•>'  15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress Box   101.  Journal  of  Electricity,  San   Francisco. 

yLT  ANTED — Trustworthy  man  or  woman  in  each 
**  county  to  advertise,  receive  orders  and  manage 
business  for  New  York  Mail  Order  House.  $1S.00 
weekly;    position    permanent;    no    investment    required. 

Previous   cm^m,  not   essential    to   engaging,     spin 

time  valuable.  Enclose  self-addressed  envelope  for 
full  particulars.  Address  Clark  Co.,  Wholesale  Dept., 
103    Park    Avenue.    New    York. 


DO  THEY  O 
KNOW ...» 

Have  you  told  your 
trade  all  about  all 
the  different  styles  of 

HUBBELL 

Attachment  Plugs 

Do  they  know  how 
easy  it  is  to  have 
quicker  and  better 
Electric    Fan  Service 

by  using  Hubbell  Plugs? 

Don't  Keep  Your  Fan  Customers  in  the  Dark. 
Their  toss  is  Your  toss 

HARVEY  HUBBELL,  Inc. 


SAN   FRANCISCO 


770  Folsom  Street 

SEATTLE 

Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


BRIDGEPORT 

Conn. 


High     Tension     Switches 

OF  A  SUPERIOR  QUALITY 

built  to  Order  as  follows  : 

80,000  volt  .^  Pule  Oil  Switch 1175.00 

4(l,i)(«i     "    3 145.00 

so, ooi)     "    3  Pole  Top  Switch 80.00 

00,000     "    .}     "       "         "       O.S.oo 

J.    C.    JACOBSON,        -         Napa,    Cal. 


Electric  Wiring  and  Lighting 


By  Charles  E.  Knox,  E.  E.,  Consulting  Electrical  Engineer, 
and  George  C.  Shaad,  E.  E.,  Associa—  Professor  of  Elec- 
trical    Engineering,    Massachusetts     Institute    of    Technology 


192  Pages 
150  Illustrations 
Cloth  Binding 


$1.50 

Postpaid 


A  practical  guide  to  approved  modern  methods  of 
lighting  by  electricity  and  of  installing  conductors  for 
the  transmission  and  utilization  of  electricity  for  power, 
lighting,  heating  and  other  uses. 

Technical    Book   Shop 

604  Mission  St.,  San  Francisco 
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General  Lectures 


ON 


Electrical  Engineering 


By  CHARLES  PR0TE01S  STEINMCTZ 


284  Pages 

102  Illustrations 

Price 
$2.00 

Net. 


Sent 

Anywhere 
on  Receipt  of 
Price 


(§  The  masterpiece  of  this  well-known  author. 

CJ  Should  interest  every  electrical  engineer. 

C[  Covers  such  subjects  as  the  Generation, 
Transmission,  Conversion,  Distribution  and 
Utilization  of  Electric  Current. 

<J  A  complete  Treatise  physically  explained, 
making  it  possible  for  the  reader  to  omit  all 
mathematics  without  appreciable  loss. 

II 

Technical  Book  Shop 

604  Mission  St.,  San  Francisco 


Cutter  Co.,  The,  "Munit." 

Electric    Appliance   Co.,    "T. 

&    I 
i ;,  nei  a  I    Elect  rlc    Co 
Krantz    Mfg.    Co.,    II 
Paiste,    11     T.    i 

&    Seymour. 
Sprague   Bled  i  Ic  Co.,  "Uni- 
il." 

led  rical   Works, 

M.    &     M   " 

Stanlej     &     Patterson,    Inc.. 

"Simplex 
i'.  lephone   &    Elei  .  Equip.Co. 

"Pratt    Chuck    Co  " 

lilt  VCKETS 

Pchk.    Telephone    Brackets 

Brooks-Follis     Elec.    Corp. 

Stanlej  &  Patterson,  Inc.. 
"Tmpi 

Sterling  Elec.  Co.,  "Equi- 
poise." 

Western   Electric  Co. 
I  mil  role  Brackets 

Benicia    Iron    "Works. 

Elec.     Appliance    Co.,    "Cut- 

ter." 
Kierulff,    B.    F..    Jr.    &    Co., 

"Cutter." 
Pierson,  Roeding  ,<■  Co 
w  .st.i  n   Elec.  Co.,  "Fletch- 


III  II. DIM.    CONTRACTORS 

\\ 

T  101  pe   &    Sons,   .T.   T. 

BURNERS 

i. as    Lighting   Burner* 

R  Iwards    &    '  !o. 

lElecbric  Goods  Mfg.  Co.. 
"Advance." 

Westei  n  Eled  I  ic  Co.,  "Ed- 
wards." 

<    VBINETS 
Special    Cabinet    Work 
Krantz,    II..    Mfg.    Co. 
Metal    Cabinets 

Krantz.     II..    Mfg.    Co. 


.Xlll 
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submarine      mill      l.cml-Cov- 

iTI'll 

ic         Appliance       Co., 

I  '.i  i  anite." 
General     Electric     Co 

Wire  i  !o.,  "Hab- 
irshaw.' 
Kierulff.     B.     P..    Jr.    &     I  '.0 

"Nat  lonal." 
o kon  i te    Co        Okoni te." 
Roebl  ing  -    Sons    Co.,    John 
\      "Tolma." 

Ins.    Wire    .v     Cable 
,, 

.1    ITnde 

(ill        CO 

Electrical        Co  . 
"Simplex." 

i  n         Electric         Co., 

I I  i  wthorne  " 

I'nper    Insulation 

B,  i  i. ■.,    Manufacturing    I  ',0. 
Western     Electric    Co. 
1 1  'lephone    Cable 
i  lean     Electric    Co. 
Kellogg     Switchboard     and 
supply   Co. 

CARBONS 

Ire    l.iiilit    Carbons 
Brooks-Follis    Elec.    Corp. 
Siemens." 

Reisinger,  Huso.  "Electra," 
"Nuernberg." 

CIRCUIT     BREAKERS 

Cutter  Co.,  The  "I-T-E," 
I lalite." 

Ft     Wayne   Electric  Works. 

General    Electric    Co. 

Kierulff.  Jr.  &  Co..  B.  F. 
"Ha » t ma n." 

Pacific  Electric  &  Manu- 
facturing   I  '. 

Western  Elec.  Co.,  "I-T-E." 
"Dalite." 

Westghse   Elec.   &   Mfg.   Co. 

CLAMPS 
Ground    Clamps. 

i  Manufacturing  Co. 
Bossert  Electric  Const,  Co. 
Chase     -     Shawmut  Co.. 

"Shawraut." 


General     Electric    Co. 
Paiste    Co.,    II.    T.    "Perma- 

Effect.' 
Thomas    &•    Sons    Co..    R. 
Webei       Plec.     Co..     H.     D. 

CLE  ITS. 

Fibre   Cleats 

Blake    Signal     &    Mfg.    Co. 
p.r  ooks-  P.iilis    Elec.    Corp 

Porcelain   Cleats 

Brooks-Follis     Elec.    Corp. 

General     Electric    Co. 

Pass  &   Seymour 

Stan. lanl    Electrical   Works, 
"SI  andard." 

Star    Poi  ..'lain    Co. 

Sears,        general        sales 
agent. 

ii    ;  ;iec     Co.,    "Thom- 
as." 

COILS 

Vriiuiliin-    iiml     Field    Colls 

Belden      Manufacturing     Co. 
General     Electric    Co. 
Western         Electric        Co.. 

"I  nltabeston." 
Westghse  Elec.    &    Mfg.  Co. 

Induction    Colin 

Electric    Goods    Mfg.    Co. 
Kellogg     Switchboard     and 

Suppl:     '  'o 
Pa  i  i  n.k  I'arter&WilkinsCo. 
Western    Electric    Co. 

spark    Cull* 

Electric    Goods    Mfg.    Co. 
Westei  n   Electric  i  :o 

COMPOl  Ml* 

Boiler    Compounds 

.in    Drug    &    Chemi- 
cal   W'.u  Us 

...     II.   W.. 
Magic." 

CONDI  IT 

Flexible    < In  ■< 

an      Circular      Loom 

Co.,    "Ci  rcular    Loom." 
Sprague  Electric         Co.. 

■( ;  reen  field." 
Telephone  &   Elec. Equip.Co. 

"Flexduct." 
Rigid    Conduit 
Vmei  c  .in       Circular       Loom 

Co       "Electroduct." 

Vppl  ci  nee    Co..    "( !al  - 

\  ;i  luct,"      "Loricate  1." 
Kierulff.     B.     I'"..    Jr.     &     Co.. 

"Amern 
Roebling's    Sons    Co..    J.    A., 

"Navalite  " 
-  ;■  i   igue    Elei  t     .'   Co..    "Iron 

Vrmored 

&    Elec  Equip.Co. 

"Economy." 
1  ndcrground    Conduit 
American     Cross     Arm     Co., 

Walwoi  th    &    Neville." 
Johns-Manville   Co..    H.    W., 

"J-M." 
Pierson,      Roeding      &      Co.. 

"Fihre." 
Roehling's    Sons    Co.     J.     A.. 

P.ituminized     Fiber." 
Western    Electric    Co, 

"Walworth    &-   Net  ille." 

CON VECTORS 

Cable    Connectors 

American       Eveready      Co.. 

Bulldog." 
Belden    Manufacturing   Co. 
Chicago    fuse    Wire    &  Mfg. 

Co. 
Kierulff.    B.    F.,    Jr.    &    Co.. 

CORD 
Flexible  Hell   Cord 

Belden    Mfg.    Co. 
Brooks-Follis     Elec.     Corp. 
General    Electric    Co. 
Kierulff.    B.    F.,    Jr.    &    Co., 

"National." 
Pierson.    Roeding      &      Co., 

Agents.    Elec.    Cable    Co. 
Roebling's    Sons    Co..    J.    A. 
Simplex    Elec.    Co. 
Western     Electric    Co. 
I. n  nip    Cord 
Belden    Mfg.    Co. 
Brooks-Follis    Elec.    Corp. 
Elec.   Appliance  Co.,   "Para- 

nite." 


General     Eleetric    Co. 
Okonite       Co..     The.     "Oko 

nite." 
Pierson,    Roeding     &      Co. 

Agents,   Elec.  Cable  Co. 
Roebling's  Sons  Co.,  John 
Safety   Ins.  Wire  and  Cab] 

Co. 
Simplex    Elec.    Co. 
Standard    Und.    Cable   Co. 
Western      Elec.      Co..    "Vi 

tor." 

Telephone  Cord. 

Manufacturing     Ci 
Brooks-Follis     Elec.    Corp, 
I  lean    Electric   Co. 
Kellogg     Switchboard 

Supply   Co. 
Kierulff.    B.    F..    Jr.    & 

"National." 
Pierson,    Roeding      & 

Agents,    Elec.    Cable 
Safety    Ins.   Wire  and   Cabli 

Co. 
Simplex    Elec.    Co. 
Western   Elec.  Co..  "Victor 


am 

c„ 


Co. 

Co 


CROSS    ARM    BRACES. 

Benicia    Iron     Works. 
Brooks-Follis     Elec.    Corp. 
Kierulff.    B.     F.,     Jr.    &    Co 


CLUSTERS 
Fixture     Clusters 

Benjamin    Electric   Mfg.  Co 

"Anti-Night." 
Hale    Co 

General     Electric     CO. 

llul.liell.       Harvey,       "Hub- 
hell.1 


CUT-Ol    I  'S 
Are   Cut-Outs 

Bryant  Electric  Co. 

Ft.    Wayne    Flee.    Works. 

<  leiiei  a]    Electric    Co. 

Incandescent  Cut -Outs 

P.i  \   a  lit      Electric     Co. 

r>.   ,x-    W.    Fuse   ''.. 

General    Electric    Co, 

Pass  &  Sevmour. 

Paiste  Co..  H  T  .  "Shaffer," 
"K.  W.,"  "P.  K."  "Tap- 
lets." 

Perkins   Elec.    Swch  Mfg  Co 

Weber  Elec.  Co..  H.  D 
Sears,  general  sales  agent 

Westghse   Elec.    &   Mfg.   Co. 

Transformer    Cut-Out* 

Bryant    Electric  Co. 
D.    &    W.    Fuse    Co. 
General   Electric  Co. 
Pass  &  Seymour 
Westghse   Elec.   &   Mfg.   Co. 

DVN  tuns 

v.   c.   Dynamos 

Ft.    Wayne    Elec.    Works. 
General    Electric    Co 
Standard    Engineering   Co. 
Western     Electric    Co. 
Westghse   Elec.    &   Mfg.   Co, 
I).   C.   Dynamos 
Electric        Appliance        Co., 

"Colonial." 
Ft.    Wayne    Elec.    Works. 
Genera]    Electric    Co. 
Standard     Engineering    Co. 
Western     Electric     Co 
Westghse   Elec.    &   Mfg.   Co. 

ELECTRIC    NOVELTIES 

American  Eveready  Co., 
"Ever    Ready." 

ENGINES 

tins   anil   i in..'   Engines 

Moore   &   Co..   Chas.    C. 
-Henshaw-Bulklev   &   Co. 
Hunt.    Mirk    &    Co..    "Wcst- 

inghouse." 
Kierulff.    B.    F..    Jr.    &    Co}, 

"American    Diesel." 
Tracy    Engineering    Co. 
Westinghouse    Machine    Co. 
Marine    Engines 
Standard    Engineering    Co.] 

"Engberg." 

stenni    Engines 

Moore   &  Co..  Chas.   C. 
Henshaw.    Bulkley    &    Co. 
Hunt.    Mirk    &    Co..    "West- 
inghouse." 
Standard    Engineering   Co. 
Tracy  Engineering  Co..  The 
Westinghouse    Machine    Co. 


P 


FANS 
A.  V.  Portable  Fans 

Brooks-Follis    Elec.    Corp. 

Ft.  Wayne   Elec.  Works. 

General    Electric  Co.."G.  E." 

Standard  Electric  Works, 
"Jandus." 

Western  Elec.  Co..  "Vic- 
tor,"   "Emerson." 

Westghse   Elec.   &   Mfg.   Co. 

b.    C.    Portable    Fans 

Brooks-Follis    Elec.    Corp. 
Electric        Appliance        Co., 

"Colonial." 
't.    Wayne    Elec.    Works. 
Jeneral   Electric  Co.."G.  E." 
Spra.u-iH'    I  :ii-<-t  i  h     i  ',,     "l.uii  - 

dell." 
Standard   Electrical   Works, 

"Jandus." 
►Western  Electric         Co., 

"Hawthorne." 
KVestghse   Elec.    &   Mfg.   Co. 

Ml.    C.    Ceiline    Fans 

.Brooks-Follis    Elec.    Corp. 

Standard  Elec.  Works. 
"Jandus,"     "Century." 

[Western  Elec.  Co.,  "Vic- 
tor,"   "Emerson." 

KVestghse   Elec.   &   Mfg.   Co. 

1>.   C.    Ceiling   Fans 
BRrooks-Follis    Elec.    Corp. 
lElectric        Appliance        Co., 

[     "Colonial." 

General    Electric    Co. 

Sprague  Electric  Co.,  "Lun- 
dell." 

Standard  Elec.  Works, 
"Jandus." 

Western         Electric  Co., 

I     "Hawthorne." 

Westghse   Elec.   &   Mfg.   Co. 

Kxliaust  Fans 

Brooks-Follis    Elec.    Corp. 

General   Electric   Co. 

Standard     Elec.     Wks..     "M. 
A.   Co." 
|  Western   Elec.   Co.,   "W.   E." 

Westghse   Elec.   &   Mfg.   Co. 

FIXTURES 

Celling:,    Bracket    i    Desk 

Fixtures 

Benjamin    Elec.    Mfg.    Co. 
[Pale   Co. 
Marine  Fixtures 

[Reniamin    Elec.    Mfg.    Co. 

I  mi-   Co. 

plectric  Appliance  Co. 

Sterling    Electric    '  '<  i 
[shmv    Case    Fixtures 
iBeniamin    Elec.    Mfg.    Co. 
male  Co. 

Johns-Manville  Co.,  II.  W.. 
"Linolite." 

Stage   Fixtures 

Chase-Shaw  mut  Co., "Shaw - 
mut," 

FLASHLIGHT    (Pocket) 

American  Eveready  Co.. 
"Ever    Ready." 

FUSE    MATERIAL 

Enclosed     Fuses     and     Fit- 
tings 

Bryant    Electric  Co. 
|Chase-Shawmut   Co.,"Shaw- 
mut." 

Chicago  Fuse  Wire  &  Mfg. 
Co..    "Union." 

1  I.    *   W.    Fuse   Co. 

Genera]     Electric    Co. 

Johns-Manville  Co..  H.  W.. 
"Noark." 

Western  Elec.  Co..  "D.  & 
W." 

Westghse    Elec.   &   Mfg.   Co. 

Fuse  Boxes 

Including      Service      Boxes. 
Subway  Boxes  and   Junc- 
tion     Cut-Outs      for      use 
with    enclosed    fuses. 
II'.   &  W.  Fuse  Co..  "D.  &  W.' 

Johns-Manville  Co.,  H.  W.. 
"Noark." 

Fuse  Wire  and    Links. 

'  Chase-Shawmut    Co., "Shaw  - 

mut." 
Chicago   Fuse  Wire   &  Mfg. 

Co. 
General    Electric    Co 
Pierson,      Roeding     &      Co. 

"Aluminum." 
Miscellaneous    Fuses 
Bryant    Electric    Co. 
General    Electric   Co. 
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THE  VERY  BEST  MECHANICAL  PROTECTIONS  FOR  ELECTRIC  WIRES 


Approved  by  the   Underwriters. 


Sold  by  All  Electrical  Jobbers. 


"EVERLASTINGLY  ON  THE  JOB." 

"(mcifiMloM 

The  Ideal  Flexible  Conduit. 


Fishes  Easily  —  Thoroughly  Flexible  Always. 

Weatherproof  —  Waterproof  —  Fireproof. 

Resists  Abrasion  —  Will  Not  Collapse. 


FOR   EVERYDAY   USE. 


M 

MetalMoldinq 

The  Practical  Metal  Molding. 

• 

A  Compact,  Complete  and  Continuous  Race- 
way for  Electric  Wires  with  Fittings  for 
Every  Detail  of  Construction. 


The  Original 
Enameled  Steel  Conduit. 


Flectrodi/ct 


Bends  Easily. 
Enamel  Will  Not  Crack. 


0\RCU(.4 


REGIbTENED 


AMERICAN   CIRCULAR  LOOM  CO., 

BOSTON,  MASS. 


SAN   FRANCISCO, 
770  Folsom  St. 


Complete  Stock   Carried   in 
San  Francisco. 


SEATTLE. 
Lowman  Building 


The  Longest  Way  'Round 

Is  Not  the  Shortest  Way  Home 


Drilling,  filing 
and  reaming 
holes  in  old- 
a  s  h  i  on  e  d 
cast-iron  out- 
I  e  t  boxes  is 
the  round, 
about  way  to 
profits  on  wir- 
ing   contracts. 

There's  a 

quicker,  more  economical,  more  direct  way  to  prosperity 
for  the  contractor  who  uses 

Bossert  Drawn  Steel  Boxes 

One  sharp  blow  with  a  hammer  drives  out  each  hermeti- 
cally sealed  plug,  leaving  smooth,  round  holes  ready  for 
pipe  or  conduit.  No  filing,  no  reaming,  no  wasted  time. 
Wiring  done  with  metal  conduits  and  Bossert  Boxes  lasts, 
and  lasts  and  lasts.  A  settling  building  would  break  a 
cast  iron  box — it  only  bends  the  Bossert.  Neither  can  it 
be  harmed  by  nails  or  spikes,  nor  destroyed  by  fire. 
Write  for  a  sample  and  see  for  yourself  that  what  we 
say  is  true. 

Bossert  Electric  Construction  Co. 

SAN  FRANCISCO 

770  Folsom  Street 


Works  and  Offices  : 

UTICA,  N.  Y. 


SEATTLE, 

Lowman  Building 


Complete  Stock  Carried  in  San  Francisco. 


BOSTON  CABLE  CLIP 

SIMPLEST 
STRONGEST 
£/  BEST  £/ 

It  consists  merelv  of  two  pieces  of  steel  wire  and  a 
strap  of  sheet  zinc,  eliminating  rivets,  pins  or  buttons 
and  consequently  breakage  from  these  sources. 


It  is  adjustable  to  different  sizes  of  cable,  the  straps 
being  furnished  in  different  lengths.  Being  wholly 
adjusted  by  hand  it  is  more  easily  and  firmly  at- 
tached than  any  form  demanding  the  use  of  pliers. 

Chase-Shawmut    Company 
SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 

MASS. 


SEATTLE 
Lowman    Bldg. 


Complete  Etcck  Carried   in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

14i«i-8  Chronicle  Bldg.       San  Francisco   I 


c. 

F.  Braun 

Power 

Plant  Engineer 

60  Natrona  Street 

San 

I   RANi   [SCO 

C.  L.  Cory 

Consulting  Engineer, 
803-804-805  Union  Trust  Bldg. 


Edward  S.  Cobb 

Consulting  Engineer, 


Mechanics         696-698  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  Angeles 


Clem  A.-Copeland,  M.  E. 

Consulting  and  Supervising  Electrical 
and  Mechanical  Engineer, 

Union  Trust   I 
Ens  Angeles,  -  I    t- 


Supervision    of    Operation    and     Improvement    of 
Steam  iDitallabons  for  Fuel  Economy 

R.  F.  Chevalier 

CONSULTING  ENGINEER 

Steam  Boiler  and  Engine.  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Te»U.  Reports, Estimates.  Alameda.  Cal. 

Designs.       Fuel  Analysis  Phone  Alameda   1  389 


Leigh    M. 

Griffith 

MACHINE  DESIGNER 

Gas 

Engine    Design.     D 
Automobiles,   Motor 

■velopment    and    Tests. 
Trucks,   Tractors. 

Development  of    Inventions. 
Automata   Machinery 

128  North  Main  St. 

Los  Angeles. 

Cal. 

Office'  23  -231  I.  W.  Hellman  Bldg. 

F.  C.  Finkle 

Consulting  Engineer, 

Specialties  230-231 

Hydro-Electric  Power  Plants    I.W.  Hellman 

*  Bldg. 

Water  Supplies  Eos  Angele 


A. 

M. 

Hunt 

MEM 
ME  M 

M  1    -  I 

AM 
AM 
AM 

sue  C    I 
SOI     \l    1 

II    1 

11    Trust  Bid 

I. 

San 

D   i     Jackson.  C.  E.    Win.  B.  Jackson.  ME. 

D.  C.  and  Wm.  B.  Jackson 

Members  American   Institute  of   Electrical 
hi   Society  of   Me.  h 
-its.  American  Society  ol 
neers.  \  1.1  RS  IN  PER  IS 

.    National  Bank  Bldg. 
Chicag      1 


>  .    '     Noble 


i    S.  1  '* 


Noble  &  Davidson 

Consulting  Engineers 


.flas  261 


921  Crocker  Bldg. 
i.tncisco 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 

Specialty,  Hydraulic  Development 

Offices 

i  Bldg.       San  Francis* 

Union  Bldg.  San  Diego,  Cal. 


K 


Emerson  W.  Read 
Ait  irnej  -at-Law 

Cor.  California  and  Montgomery  Streets 

Rooms  519-523 

Francisco.  ( 


E.  F.  Scattergood 

Consulting  Engineer 

i         Kites.  Plans.  Supervision,  Tests  of  Steam 
Fir.  trie  and  Hydraulic  Plants,   Powei    I    i 
mis-.:  I  l  >  terns. 

Standardizing  F.iLmatory. 


1133-1134  Central  Bldg. 


1    ■     Vngeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  anil  Chemists 


651  Howard  St. 


San  Francisco 


The  Tracy  Engineering  Co. 
Engineers 

I  Ity:  High  Economy  Steam  Power  Plants 
Designs     Estimates    Construction 


■   Trust  Bldg. 
1  .os  Angeles 


irket  St  . 

San  !■  rancisco 


Rudolph  \V.  Van  Norden 

Consulting  Engineer 

109,  413  Union  Trust  Bldg.. 
San  Fram 
Electricity.  Hydraulics,    Power   Development 
Reports  and  F. valuations 


G.  F.  Wakefield 

Surveyor  and  Engineer 

Hydro-Electril  Power  Development 
Porter  Bldg.  -    '  al 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments  . 

Fire  Protective    Electrical     Steam  Power 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 

Alaska  Commercial  Bldg. 

S  ,N  Francisi  o 


TECHNICAL  BOOK  SHOP 

Subscriptions   Received  for   all    Educational,  Electrical    and    Engineering   Publications 


604  MISSION  STREET 


::    SAN  FRANCISCO 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GETOUR  PROPOSITION 


SAN  FRANCISCO,  301   FRONT  STREET 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 

CHICAGO     :"     ILLINOIS 

LOS  ANGELES,  355  E.  SECOND  STREET 


Paiste,  H.  T.  Co.,  "H.  &  I 
Weber     Elec.     Co.,     H. 

Sears.   Gen'l   Sales   Ager' 
Telephone  I-'iimpm 
i  lean    Electric  Co. 
D.    &   W.    Fuse  Co. 
Kierulff,    H.    P.,    Jr.    &    ■ 

"Sterling." 
Standard         Klec-.         Work| 

'•Couch    &    Seeley, 
Western    Electric  Co 

GOVERNORS. 

\\  ii  1 1- r-w  lu-ei    Governorl 
Pierson,    Roeding     & 
"Lombard." 

<;i  tuns. 

Wire   I. miip   (;tinnU. 

Benjamin   Electric  Mfg.  C 
"Can't     Break,"     "Prol 
talite." 
Hubbell,    Harvey 
Krantz,    II.,   Mfg.   Co, 

II  VM.DIIS 
Cable    11:1111..  i- 

e  Shawmut    Co.,    "Bo 
ton." 

Kierulff,  B.  F.  Jr.  *  C< 
"National." 

Standard  Underground  C; 
ble  Co.,  "Noniykc  Su] 
port." 

HE  \TI\<;    M  \TEHI  vu 

In.  lu. line  Cooking  THensil 


Si 

Corp 
A  me 


Soldering        Ironi 

Irons,    Etc. 
Brooks-I/ollis     Elec 
Elei     Appliance  Co. 

ican." 
eral    Electric   Co. 
Johns-Manville    Co.,    II 

■  Electro!  herm." 
Simplex    Elec.    Heating   C( 

"Simplex/' 
Vulcan    Elec.    Hinting   C( 

"Vulcan. 
Westghse    Elec.    &    Mfg.   C 

noons. 
-■iri'i't    Hooda 
Elec.    Appliance    Co..    "Cu 

ter." 
Ft.  Wayne  Elec.  Works. 
General    Electric    Co. 
Kierulff,    B.    F..    Jr.    &    Cc 

"Cutter.' 
Western   Elec.  Co.,  "Fletcl 

er." 

l\si  I.  \  runs 
Glaaa   I iisulntors 

Brookneld    Gla  ss    Compan 

"Brookfleld." 
Elec   Applia  nee  ( '....  "Hen 

Ingray." 

Pierson      R ling      &      Ci 

"Eo.kc  Triple  Pel  ticoat 
Roebling's    Sons    Co.,    Jolt 

A..   "Knowles.' 
st.in. lav. I   Electrical   Work 

"Stands  rd." 
Western    Elec.   Co.,  "Brook 

field." 

Hig-h-Tenslon    liisulninrs 

General    Electric    Co. 
Johns-Manville    Co..    II.    M 
Kierulff.    B.    F..    Jr.    &    Co 

"Ohio  Brass." 
Pass  &  Seymour. 
Pierson.    Roeding      &      Co 

"Locke." 
Roebling's    Sons    Co..    Joh 

A..    "Lima." 
Thomas    &    Sons    Co..    R. 
Western    Elec.    Co..    "Thorn 

a  S." 

Porcelain    Insulators 

Ceneral    Electric   Co. 
Johns-Manville    Co.,    H. 
Pass    &    Seymour 
Pierson,    Roeding      &      Co 

Standard    Electrical   Works 

"Standard." 
star   Porcelain   Co. 
Thomas  &   Sons  Co.,   R. 
\\',.|.ei     Electric    Co.,    II.    r 

Sears,    gen'l    sales    agent 
in   Elec.   Co.,   "Thom 

as." 
Wood    Knobs 
Blake   Signal    &   Mfg.   Co. 

INSULATING      MATERIAI 

Bi     I.  n    Manufacturing   Co. 
Brooks- Follis    Elec.    Corp. 
Kierulff.    B.    F..    Jr.    &    Co 
"Di-electrlc." 


w 
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SOMETHING  ABOUT  THE  "TEREDO." 


I;',     C      II.     rOHNSON. 


The  work  of  harvesting  and  shipping  polos  for  the  bane  of  ship  owners  and  the  despair  of  wharf  and  Ferry 

use  of  the  power,  telephone  and  telegraph  companies  companies  on  the  Pacific  Coast  for  years. 

on  the   Western  (Oast   is  one  of  the  most    important  The  teredo,  invisible  at  the  time  of  its  attack,  grows 

industries  of  the  rapidly  growing  Northwest   and  this  rapidly  as  it  works  its  way  into  the  wood  from  which 


Veanel   Loading  With  Polea  in  the   Northwest. 


business   in    recent   years  has  grown   to  a   magnitude 
that  the  general  public  can  hardly  appreciate. 

One  of  the  most  serious  obstacles  to  be  overcome  in 
the  handling  of  the  pole  business  is  the  ''teredo,"  that 
little  insect,  infinitesimal   in  size,  which  has  been  the 


it  draws  its  sustenance  and  its  increase  in  size  is  easily 
traced  by  the  constantly  enlarging  holes  bored  in  the 
wood  as  it  grows  in  strength  from  day  to  day  while 
engaged  in  making  a  veritable  honeycomb  of  a  once 
sound  and  sturdy  piece  of  timber. 
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[t  is  a  well  known  fact  that  the  teredo  does  not  exist     THE  REAL  PURPOSE  OF  THE  AIR  BRAKE, 
fresh   water  nor  can  it  live  when  transferred   from 


m 

fresh  to  salt  water,  hut  dies  immediately  on  being 
submerged  in  other  than  the  ocean's  brine.  It  is  the 
practice  of  shippers  therefore  to  store  their  stock  of 
poles  in  the  fresh  water  lake-  of  the  Northwest  until 
ready  for  loading.  The  handling  of  poles  has  been 
reduced  to  a  science  and  from  the  time  they 
leave  their  homes   in   the   forests  of   Washington  and 

Mm  on  their  trip  down  the  river,  in  their  journey 
to  the  sea.  they  are  in  the  hand-  of  experienced  and 
careful  men.  and  guarded  against  the  waiting  teredo 
at  the  sea  shore. 

When     ready     lor    loading    the     poles    are    towed 
from    their    storage    in    fresh    water    to    the    -hi]).      This 
transfer   is   made   in   small    lots  and   the   stock   expedi 
tiously  handled  in  order  to  limit  the  period  of  immer- 
sion in  salt  water  to  the  minimum. 

It  is  only  an  ordinary  pole,  hut  the  experienced 
buyer  and  construction  superintendent  knows  full  well 


BY    W.    -.    BARTH0I.F.M1  l\ 

TART  II. 

I  have  explained  to  you  what  we 
valve"  and  why  we  call  it  so.  Merc  is 
a   plain   triple   valve : 


call   a    'triple 
a  diagfiam  of 


l'r:iKiii<'iii-    <>i     Washington    Cedar    Showings     the 
Work    of    the    "Teredo." 

the    importance    of    this    care    and    its    relation    to    the 
future  life  of  his  pole  line. 

The  teredo  known  to  the  ancient-  as  the  "ship 
worm"  dates  from  before  the  time  of  man;  trace-  have 
I. ecu  found  anion-  the  fossil  remain-  of  the  Eocene  of 
(  ,reat  Britain  and  France  and  they  are  mentioned  in 
the  writings  of  l'lnn   and  (  >\  id. 

In  [733  great  consternation  was  caused  in  Holland 
..wing  to  the  threatened  inundation  of  the  country 
through  the  destruction  of  the  dykes  by  teredo-. 

The  teredo,  while  only  an  atom  at  the  beginning 
oi  hi-  work,  rapidly  develop-  until  he  reaches  the 
'length  of  three  feet,  lie  burrow-  generally,  though  not 
always,  in  the  direction  of  the  grain  and  it  is  an  indis- 
putable fact  that  one  burrow  i-  never  found  to  break 
into  nor  cross  another;  should  he  accidentally  lose  his 
bearings  and  tap  an  adjoining  burrow  he  invariably 
switches  back  to  his  own  territory  and  continues  on 
the  even  tenor  of  hi-  way.  This  is  an  example  of 
"team  work"  worthy  of  careful  Study  a-  showing 
what  can  be  accomplished  by  good  organization  and 
strict  attention  to  business. 


Electric  Railways  in  Norway  have  been  unknown 

until  recently.     The  first  one  ha-  just  been  placed  in 

It  is  nearly  30  miles  long  and  connects  Tham- 

11  and  Lokken.  The  single  phase  system  i-  used, 
with  catenary  line  construction  and  30-ton  locomotive. 


TO    AtnuJIBV  BESEHVOH 


iik.  :i. 


lain    Trlplt*    \  :il\  P. 


This  will  give  you  some  idea  of  the  construction 

of  the  functional  part  of  the  air  brake  and,  to  go  back 
some  in  the  talk,  what  we  called  the  plain  automatic 
brake  was  that  part  of  the  equipment  as  we  have  it 
here.  .Mo-t  people  think  the  air  brake  is  a  series 
of  these  valves  connected  directly  together  by  the 
brake  pipe  going  into  one  side  and  out  the  other, 
and  so  on  serially  through  the  train.  1  will  not 
touch  on  the  engine  equipment  ton:- lit.  because,  as 
a  matter  of  fact,  the  demonstration-  this  summer  were 
to  illustrate  the  air  brake  action  on  the  trains  back 
of  the  locomotive  and  to  cover  the  features  of  the 
locomotive  equipment  would  take  considerable  time. 

So  I  am  going  to  begin,  leaving  the  engine  out 
of  the  discussion,  and  show  you  that  we  have  first 
what  we  call  the  "brake  pipe."  ["he  train  men  call 
it  a  "train  pipe."  The  reason  we  call  it  a  brake  pipe 
is  because  in  pas-enger  trains  we  have  several  pipe- 
through  the  train.  In  electrically  operated  trains  on 
which  we  have  electric  compressors  on  the  different 
vehicles,  we  run  a  third  or  perhaps  a  fourth  pipe 
through  the  train  for  other  purposes.  So  we  dis- 
tinguish between  the  different  pipes;  A  main  reser- 
voir pipe,  a  brake  pipe,  a  control  pipe,  etc. 

Most  people  have  an  idea  that  this  pipe  goes 
right  through  the  air  brake  proper,  i.  e..  that  the  pipe 

Part  I  of  "Tin- Ri-.il  Purpose  t  the  Air  Brake"  appeared  in  our  issut.-  of 
May  -'2.  1909. 
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goes  through  the  triple  valves,  so  to  speak,  but  one 
very  important  thing  I  want  to  point  out  to  you, 
which  has  a  great  deal  to  do  with  the  air  brake  art, 
is  the  fact  that  the  brake  pipe  exists  through  the  train 
and  the  air  brakes  on  the  different  vehicles  are  con- 
nected only  to  laterals  on  the  brake  pipe. 

Illustration  No.  4  shows  them  very  short  :  bul  as 
a  matter  of  fact,  they  are  six  or  eight  or  ten  feet 
|i 'tiLT.  according  to  the  location  on  the  car.  I  want 
tn  point  out  tn  you  that  the  development  of  the 
air  brake  art  has  to  do  with  the  serial  action  from 
vehicle  to  vehicle;  but  things  that  happen  in  those 
laterals  and  have  an  effect  upon  the  brake  upon  the 
car  must  affect  the  conditions  of  the  air  pressure 
in  the  main  pipe.  On  each  vehicle  we  have  a  reser- 
voir which  we  commonly  call  the  "auxiliary  reser- 
voir," which  carries  a  volume  about  two  and  one-half 
times  the  volume  which  is  required  by  the  brake  cyl- 
inder. The  "brake  cylinder"  is  thai  pari  of  the  equip- 
ment into  which  the  pressure  is  admitted  which  works 
finally    through    the    movable    brake    cylinder    piston 


valve  piston.  What  we  must  first  do  before  we  can 
made  a  brake  application  is  to  get  air  into  the  auxil- 
iary reservoir.  The  only  way  is  by  a  little  port 
through  the  slide  valve  and  through  a  little  groove 
over  the  top  of  the  triple  valve  piston,  which  we  call 
a  "feed  groove."  A  change  in  the  size  of  that  groove 
either  larger  or  smaller  would  materially  affect  the 
application   and   release  of  brakes   in   long  trains. 

Y'»u  will  be  interested  to  know  that  thai  air  passes 
the  feed  groove  at  the  rate  of  about  one  pound  per 
second;  that  will  give  you  some  idea  as  to  how  long 
a  time  it  takes  to  charge  up  the  auxiliaries  prepara- 
tory tn  making  a  brake  application  and  to  secure  ,1 
return  to  the  pressure  we  hail  originally.  \\  hen  time 
enough  has  elapsed  tn  get  the  auxiliary  reservoir  pres- 
sure up  to  the  pressure  thai  the  brake  pipe  pressure  is 
regulated  at  we  are  ready  to  make  a  brake  applica- 
tion. The  triple  valve  piston  having  been  shoved 
over  by  the  original  pressure  stays  there  until  the 
auxiliary  reservoir  is  charged  and  when  we  get  pres 
sine    on    both    sides    of    the    piston    the    same,    it    still 


Fig.    -I.      Showing     lir:ikr     Pipe    nud 


and  the  levers  tn  the  shi.es  mi  the  wheels.  That 
stored  volume  in  the  auxiliaries,  the  condition  ol  it, 
the  time  that  it  takes  in  making  reductions  and  the 
time  that  it  takes  to  restore  it,  are  what  have  to  do 
with  the  engineering  difficulties,  nut  only  in  the  de- 
velopment  'if  the  air  brake,  but  in   tin-   use  "t    it. 

The  important  thing  in  the  equipment  is  the 
triple  valve,  and  the  one  shown  in  Fig.  5  is  one  oi  the 
latest   improved  type. 

It  is  primarily  what  we  call  a  "quick  action  triple 
valve";  the  principal  feature  of  it  is  a  piston  to  which 
i-  connected  the  si irlc  valve  which  you  all  understand 
controls  the  ports.  The  whole  trick  is  to  get  that 
piston  to  move,  then  to  Stop  it  and  then  return  it  to 
it--  normal  position  at  the  will  of  the  man  on  the 
engine.       That,   primarily,   is   the    whole   secret. 

(hi  the  engine  we  have  a  "regulating  valve," 
1  ailed  in  our  practice,  a  "feed  valve,"  which  supplies 
the  brake  pipe  against  leakage  and  maintains  a  cer- 
tain pressure,  say  80  pounds.  That  pressure  then 
comes  up  to  the  front,  or  brake  pipe  side,  of  the  triple 


stays  there;  then  we  have  So  pounds  on  the  brake 
pipe  side  and  So  pounds  on  the  auxiliary  reservoir  side. 
and  nothing  in  the  brake  cylinder.  The  auxiliary 
reservoir  being  some  two  and  a  half  times  the  size 
that  we  shall  require  in  the  brake  cylinder  with  the 
brake  cylinder  pistons  longest  tr.avcl — that  is  about 
the  way  we  ordinarily  figure  it — means  that  for  each 
pound  we  let  out  of  the  auxiliary  we  will  put  ap- 
proximately two  and  a  half  pounds  in  the  brake  cyl- 
inders. So  that  when  I  come  to  use  some  of  the  il- 
lustration-- in  the  report  and  when  we  say  we  made 
a  5-pound  application,  we  do  not  mean  that  we  put 
five  pounds  in  the  brake  cylinder;  we  mean  practically 
twelve  and  one-half  pounds.  \\  e  make  a  5-pound  ap- 
plication by  letting  five  pounds  of  pressure  oul  "I 
thei  brake  pipe.  Then  what  happens"-'  The  piston 
moves  over  toward  the  brake  pipe  side,  which  we 
have  let  down  to  -^  pounds.  That  would  mean  that 
we  have  about  45  pounds  force  to  move  that  piston 
o\er  and  to  take  the  slide  valve  with  it  until  the  auxil- 
iary reservoir  pressure  is  connected  up  through  a  port 
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which  opens  up  to  the  brake  cylinder.  \-  -non  as 
the  auxiliary  reservoir  is  open  to  the  atmospheric 
pressure  in  the  brake  cylinder,  the  80  pounds  very 
soon  in  fact,  almost  immediately,  goes  down  to 
slightly     below     j^,     pounds,   which   puts  about    u'j 

rls    iii   the   brake   cylinder   as    I    have   explained; 

but,  as  s 1  as  the  auxiliary   reservoir  pressure  gets 

down  i"  j^,  pounds,  we  have  then  the  same  pressure 
on  both  sides  of  the  triple  valve  piston,  but,  instead 
of  the  auxiliary  reservoir  pressure  stopping  at  75 
pounds,  it  continues  reducing  as  1  just  said,  enough 
to  permit  the  brake  pipe  pressure  on  the  other  side 
of  the  piston  to  move  the  piston  and  valve  and  close 
the  ports,  thus  stopping  the  brake  application. 

I  had  another  set  of  charts,  but.  unfortunately,  I 
had  not  room  to  put  them  up.  1  had  among  those 
charts  a  diagram  showing  this  piston  in  the  different 


is  called  a  "service  application,"  a  light  service  appli- 
cation, i.  e.,  that  it  was  practically  the  least  use  we 
could  make  of  the  brake  as  far  as  long  freight  trains 
art'    concerned. 

I  might  tell  you  right  here  what  the  "emergency 
application"  is.  because  that  has  to  do  very  largel) 
with  one  of  the  epochs  of  the  air  brake.  1  have  ex- 
plained to  \  on  that  the  triple  valves  are  on  the  vehi- 
cles connected  to  the  laterals  and  they  in  turn  are 
connected  to  the  brake  pipe  and  on  the  train  that 
we  had  this  summer  tin-  brake  pipe  was  3,700  feel 
long.  Imagine  having  So  lateral  connection-  on  a 
3,700-foot  pipe  and  the  end  yon  are  aiming  at  i-  to 
get  ever)  one  of  those  triple  valves  on  every  one  oi 
those  lateral-  to  do  the  same  thing  at  the  same  time. 
Yon  engineers  know  that  if  we  start  to  let  the  air 
out   of  that   pipe  on   the   front   end   we  can   let   it   clear 


TO   AUXILIARY 
RESERVOIR 


FROM 

BRAKE 

PIPE 


fik.  5.    K-a 


'  in  mi  ■■  \  ■  <l    Quick    Action    Triple    Valve. 


positions  that  occur  through  these  different  move- 
ments. 1  might  have  mentioned  that  it  takes  about 
one  pound  and  a  half  differential  on  the  piston  area 
of  about  nine  inches,  i.  e..  about  13  or  14  pounds  force 
to  move  the  piston  at  all  with  the  pressure  on  top 
of  the  slide  valve. 

First  we  want  the  piston  to  move,  but  a  much 
more  important  thing  is  in  wanting  it  to  stop.  If  it 
does  not  -top  in  service  position,  another  thing  oc- 
curs; that  is,  instead  of  getting  \2]/2  pounds  in  the 
brake  cylinder,  we  would  have  opened  the  emergency 
port  and  secured  about  60  pounds;  so  that,  while  it 
was  important  to  have  this  piston  start  to  move,  the 
first  consideration  being  to  get  it  to  move,  the  second 
to  get  it  to  stop  where  we  want  it  to  stop,  and  the 
third  consideration  is  to  get  it  to  stay  there.  That 
it  what    causes   a   lot    ,,f  trouble,   the   fact  that   it   fails 

tay   in   a  certain   place.     The   operation   described 


down  to  zero  before  we  get  much  of  a  reduction  on 
the  rear  end;  consequently  we  could  not  depend  en- 
tirely on  this  opening  at  the  front  end.  We  have  to 
inject  a  feature  into  these  valves  which,  when  de- 
sired, will  pick  up  that  serial  action,  as  we  call  it, 
that  will  cause  the  pistons  to  go  themselves  into  the 
poiition  that  we  want  them  to  go  into,  and  -ta\ 
v  lere  we  want  them  to  be  put.  But,,  in  that  little 
ii  5tant  of  movement  from  the  position  where  they 
are  at  rest  to  the  emergency  position,  they  do  a  very 
important  thing;  they  take  a  little  air  out  of  the  lateral 
and  consequently  out  of  the  brake  pipe,  which  ac- 
complishes two  purposes;  the  first  is  to  reach  over 
to  the  next  vehicle  with  the  little  differential,  as  we 
call  it.  thus  created,  and  set  the  next  triple  valve 
piston  in  motion,  and  it  in  turn  takes  up  that  serial 
action  and  moves  the  next  one.  and  so  on  until  all 
the  brakes  are  applied   in  the  shortest   possible  time. 
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The  second  thing  accomplished  is  to  put  the  air  into 
the  brake  cylinder  that  is  thus  taken  out  of  the  brake 
pipe,  assisting  in  building  up  pressure  to  force  the 
brake  shoes  against  the  wheels,  the  emergency  port 
from  auxiliary  reservoir  to  brake  cylinder  having 
been  opened  by  the  slide  valve  in  the  meantime,  per- 
mitting about  20  per  cent  more  brake  cylinder  pres- 
sure to  be  secured  than  if  the  brake  pipe  pressure- 
had  been  permitted  to  escape  to  the  atmosphere.  That 
is  what  is  termed  an  "emergency  application"  of  the 
brakes. 

When  the  engineer  starts  to  make  a  5-pound 
service  reduction  it  is  a  long  time  before  that  reduc- 
tion reaches  the  rear  end  and  here  is  where  one  of 
the  improvements  that  has  not  been  in  brakes  before 
comes  in,  that  is.  in  the  triple  valve  shown  in  Fig.  5. 
When  we  had  the  30-car  train  limit,  prior  to  1XN7. 
there  was  no  arrangement  in  the  valves  at  all  to 
assist  in  transmitting  serial  action,  even  in  emer- 
gency. It  was  just  the  plain  triple  valve  shown  in 
Fig.  3.  and  all  reduction  to  make  these  triples  act, 
no  matter  how  long  the  train  was,  was  bj  the  dis- 
charge of  brake  pipe  pressure  to  the  atmosphere  ol 
the  brake  valve. 

You  all  know  of  the  great  fortune  thai  has  been 
made  out  of  the  air  brake  on  the  fundamental  patents. 
The  feature  of  transmitting  serial  action  in  the  man 
tier  described  is  the  fundamental  Westinghouse  prill 
ciple,  which  has  never  been  gainsaid  throughout  the 
entire  life  of  the  patents;  that  is,  an  arrangement  ol 
operating  parts  and  ports  in  the  triple  valve  which. 
when  an  immediate  reduction  was  made  out  ol  the 
brake  pipe  at  the  head  end  of  the  train,  the  piston 
would  come  over  so  far  that  it  would  set  a  new  set 
of  parts  into  action  and  open  up  a  connection  to  the 
lateral  and  thence  to  the  brake  pipe  and  the  brake 
pipe  pressure  would  be  applied  to  the  brake  cylinder 
piston  Two  things  thus  happened,  as  above  described. 
That  was  the  fundamental  Westinghouse  patent  of 
taking  air  out  of  the  brake  pipe  to  create  serial  action 
through  the  train  and  putting  it  into  the  brake  cyl- 
inder and  not  discharging  it  to  the  atmosphere.  <  >ther 
brakes  were  afterward  invented,  and  one  is  being 
marketed  to  some  extent  in  which,  instead  of  put- 
ting the  brake  pipe  air  into  tne  cylinder,  they  discharge 
it  to  the  atmosphere.  That  practically  was  the  way 
they  attempted  to  get  around  the  Westinghouse  pat- 
ent; but.  about  that  time  the  fundamental  patent  ex- 
pired, i.  e.,  the  part  of  the  patent  that  procured  that 
impulse  through  the  train  in  emergency  applications, 
had  expired. 

The  operating  parts  of  the  triple  valves  which 
transmit  the  serial  action  as  described  are  called  the 
"quick  action"  parts  and  were  added  to  the  triple 
valve  about   the  year    1887. 

The  need  for  the  improvement  was  illustrated 
in  the  extensive  series  of  demonstrations  called  the 
"Burlington  brake  trials,"  very  similar  to  the  demon- 
strations made  in  California  this  summer  and  for  prac- 
tically the  same  purpose,  i.  e.,  to  illustrate  the  long 
time  that  it  took  between  the  application  of  the  brakes 
on  the  front  end  and  the  application  of  the  brakes 
at  the  rear  end  with  the  old  method  of  letting  the  air 
out  of  the  brake  pipe  at  the  head  end  only,  the  dif- 
ference,   however,    being   that    the    "Burlington    brake 


trials"  were  confined  practically  to  the  use  of  the 
brakes  in  emergency,  whereas,  the  Southern  Pacific 
demonstrations  this  summer  were  confined  to  illus- 
trating the  improvements  in  the  triple  valves  for  use 
in  the  ordinarv  requirements,  i.  e.,  uses  for  controlling 
the  trains  in  daily  service. 

Trains  have  developed  from  the  50-car  trains  oi 
that  day  to  80  and  100-car  trains  today.  So  we  now 
find  it  necessary  to  inject  a  serial  action  hastening 
device  in  the  triple  valve  to  secure  an  improvement 
in  the  serial  action  in  what  we  call  the  "service"  use 
i'f  the  brakes,  that  is.  not  in  emergency.  When  an 
emergency  application  became  necessary  with  the 
original  plain  automatic  brake  it  took  about  half  a 
minute  to  get  the  brakes  applied  on  the  rear  end. 
With  the  quick  action  automatic  brake  which  Mr. 
Westinghouse  invented  immediately  after  the  Bur- 
lington   brake   trials,    it    takes   about    4 '  _•    seconds;   and 


Plate    0. 

all    we   have  attempted   to  do  with   an)    of  these   im 
provements    is   to   apply    the   brakes    faster   than      the 
slack  can  run   in. 

Mr.  Babcock:  Will  you  not  explain  the  reason 
for  that,  why  the  slack-  makes  the  damage? 

Mr.  Bartholomew:  I  think  1  can  do  that  better  b} 
having  you  turn  to  the  report. 

Mr.  Babcock;  1  mean  the  mechanical  reason 
for  it,  the  action  of  checking  the  head  ol   the  train. 

Mr.  Bartholomew:  If  you  will  turn  to  page  29 
of  the  book  that  you  have  in  your  hand,  yon  will  see 
some  very  good  reasons  for  it.  This  does  not  exactly 
represent  the  old  emergency  action,  but,  if  you  will 
look  on  Plate  0.  there  are  shown  some  diagrams 
which  represent  the  condition  of  the  pressure  in  the 
brake  cylinders  through  the  train  at  the  completion 
of  the  applications. 

These  diagrams  show  only  the  pressure;  I  will 
show  you  the  time  afterward:  but  this  is  after  the 
pressures  are  the  fullest  from  any  given  brake  appli 
cation.  The  first  three  diagrams  on  the  top  of  the 
page  illustrate  three  different  5-pound  applications 
with,  different  mixtures  of  equipment,  these  5-pound 
applications  being  made,  as  \  have  explained,  by  tak- 
ing 5  pounds  out  of  the  brake  pipe  and.  in  turn.  5 
pounds  out  of  the  auxiliary  reservoirs,  and  securing 
the  pressures  in  the  brake  cylinders  through  the 
trains,  as  indicated.  We  have  lettered  these  for  con- 
venience,   KK    and    HIT      Look    at    the   third    line,    in 
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which  you  will  find  with  the  II  triple  valve  we  have 
nine  pounds  on  the  first  car.  The  records  in  this  par- 
ticular demonstration  were  taken  with  the  train  at 
rest,  and  at  four  places  on  the  nam.  We  know,  by 
making  tests,  that  these  points  from  which  we  have 
drawn  the  lines  from  point  t..  point  represent  the 
average  conditions.  We  have  nine  pounds  in  the 
first  car.  S'4"  in  the  twenty-fifth.  But,  before  we  get 
tc  the  fortieth  car.  the  brakes  began  to  -kip.  a-  mi 
the  thirty-fifth,  thirty-seventh,  thirtj  ninth,  forty- 
seventh,  forty-eighth,  fiftieth  and  after  aboul  the  fifty- 
third  car — perhaps  fifty-fourth— we  did  not  get  any- 
thing. You  can  readily  see  what  happened.  This  will 
represent  a  similar  action  to  the  emergency  action  in 
the  old  plain  triple.  When  we  got  the  brakes  on  at 
the  front  end,  if  the  train  was  going  at  the  rale  ol 
30  miles  per  hour,  we  would  get  a  retardation  on  the 
front  end  so  much  quicker  than  at  the  other  end  that 
there  was  a  great  force  developed  through  the  slack 
running  in. 

You  can  now  appreciate  when  trains  gol  so  long 
that  what  we  call  the  service  application  failed  to 
go  through  tlie  train  even  with  all  brakes  cut  in,  we 
knew  it  failed  long  before  any  one  else  knew  it,  and 
it  was  necessary  to  set  about  devising  improvements 
so  that  the  brakes  would  run  the  serial  action  com- 
pletely through  the  train  with  light  applications 
and  quicker  than  bef<  »re. 

Remembering  the  five  conditions  mentioned  ear- 
lier in  the  evening,  which  made  it  seem  advisable  to 
avoid  changing  the  equipment  on  the  cars  in  any 
way.  and.  if  possible,  bring  about  the  improvement 
by  making  the  changes  in  the  locomotive  equipment, 
we  attempted  to  hurry  up  the  service  applications  by 
letting  the  air  1  ait  of  the  brake  pipe  faster  Oil  the  engine 
than  formerly,  and  every  possible  scheme  was  tried 
along  these  lines  to  bring  about  the  desired  result, 
but  without  success,  and  it  became  necessary,  there- 
fore, to  add  improvements  to  the  triple  valves  on  the 
vehicles  through  the  trains  to  accomplish  the  desired 
purpose. 

The  improvement  which  insures  the  serial  action 
of  the  brakes  running  completely  through  the  tram 
and  in  shorter  time  thai,  formerly  we  have  called  the 
"quick  service"  feature,  which  hastens  the  time  of 
serial  action  oi  the  brakes  through  the  trains  in  serv- 
ice applications  in  a  similar  way  to  hastening  the  time 
oi  serial  action  in  emergency,  as  I  have  explained  to 
you,  except  in  a  lesser  degree,  the  emergency  action 
remaining  the  same  as  before,  the  service  time,  how- 
ever, being  practically  cut  in  two  and  running  com- 
pletely through  the  train. 

This  result  is  brought  about  by  each  improved 
triple  valve,  which  we  call  style  "K,"  making  a  local 
reduction  of  brake  pipe  pressure  on  each  vehicle  by 
taking  a  quantity  of  ilr  out  of  the  brake  pipe  and 
admitting  same  to  the  brake  cylinder  similar  to  the 
emergency  action  which  1  have  explained,  this  small 
local  reduction  thus  made  setting  the  triple  valve  111 
action  en  the  next  adjoining  vehicle,  this  latter  action 
resulting,  also  whether  the  next  triple  be  of  the  im- 
proved  or   any   other   type.      The   brake   pipe   air   thus 

ed  in  the  brake  cylinder  being  equal  approximately 
to  the  displacement  of  the  brake  cylinder  piston  dur- 
ing this  movement,  thus  permits  the  air  then  admitted 


from  the  auxiliary  reservoir  to  build  up  pressure  im- 
mediately, making  a  much  1110 re  prompt  application 
of  the  brakes  on  the  vehicles  in  addition  to  the  shorter 
time  of  serial  action  through  the  train. 

This  local  reduction  produced  by  the  quick  serv- 
ice feature  results  in  complete  serial  action  of  the 
brakes  through  trains  of  any  length  with  only  very 
light  brake  pipe  reductions  on  the  head  end  and  se 
cures  the  effective  use  of  the  brakes  uniformly  on  all 
vehicles  instead  of  building  up  heavy  braking  efforts 
on  the  head  vehicles  in  attempting  to  get  the  brakes 
to  apply  on  the  rear  end  of  the  train,  as  heretofore. 

The  first  thing  we  are  after  is  to  gel  all  of  the 
brakes  in  the  train  to  operate.  The  second  is  to  gel 
them  to  operate  faster  than  the  slack  can  run  in, 
anil  the  third  is  to  gel  uniform  braking  efforts  through- 
out the  train.  Plate  9,  as  shown,  graphically  illus- 
trates the  results  of  different  brake  applications  as 
represented  by  the  brake  cylinder  pressures  through- 
out the  train  at  the  end  of  the  applications.  When 
it  is  remembered  that  the  "K"  triple  valves  operate 
throughout  the  train  in  less  than  one-half  the  time 
serially  of  the  old  style  "II"  valves,  the  diagrams 
shown  are  unusually  significant.  The  first  three. dia- 
grams show  the  lightest  possible  service  application 
with  all  improved  triples,  then  half  improved  ami  half 
old  Style,  and  then  with  all  old  style,  and  it  will  be 
noted  that  all  of  the  brakes  in  the  80-car  train  operated 
with  the  light  application  with  the  "K"  triple  valves 
and  that  there  was  v  cry  uniform  final  pressure  in 
all  of  the  cylinders.  The  diagrams  shown  of  half  new 
and  half  old  illustrate  similar  uniform  results,  which 
i-  brought  out  by  the  fact  that  each  improved  "K" 
triple  valve  favorably  affected  the  old  style  valves 
on  the  adjacent  vehicles,  the  equipment  being  dis 
tributed  throughout  the  train  alternately.  The  third 
diagram  illustrates  what  I  have  been  describing  to 
you  as  the  loss  of  serial  action  back  in  the  train,  the 
first  brake  failing  to  apply  in  this  particular  demonstra- 
tion being  the  thirty-fifth,  and  then  skipping  miscel- 
laneously to  the  fifty-third  and  then  none  applying 
back  of  that.  The  sixth  and  ninth  diagrams  repre 
sent  the  unequal  braking  efforts  which  resulted  from 
attempting  to  get  the  brakes  to  apply  on  the  rear 
end  of  long  trains   with  old   style   triple   valves. 

In  the  sixth  diagram  will  be  noted  a  difference 
of  1 3 '  j  pounds  brake  cylinder  pressure  between  the 
front  and  rear  end  of  train  in  marked  contrast  to 
one  pound  difference  between  the  front  and  rear  end. 
as  shown  in  the  fourth  diagram  of  a  similar  applica- 
tion with  all  improved  triple  valves.  The  compari- 
sons shown  on  Plate  9  are  of  still  further  interest, 
when  taken  into  consideration  with  the  time  com- 
parisons shown  on  Plate  2.  from  which  it  will  be  seen 
that  the  eightieth  brake  applied  in  [3  "seconds  with 
the  "K"  triple  valves  and  in  2j-~  seconds  with  the 
old  style  "H"  triple  valves  in  the  applications  from 
which  diagrams  4.  5  and  6  on  Plate  9  were  made.  I 
have  stated  before  that  we  have  attempted  to  cul 
the  time  of  serial  action  in  two  and  the  comparative 
time  shown  on  Plate  2,  being  13  seconds  for  the  eighti- 
eth car  with  "K,"  as  compared  with  27.7  seconds  with 
old  .tyle  oi  triple  valves,  illustrates  our  claim  that 
this  lias  been  accomplished.  This  improvement  in 
time  of  serial  action  which  we  consider  is  now  faster 
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than  the  slack  can  run  in  through  long  trains,  will 
probably  serve  until  the  entire  elimination  of  time 
of  serial  action  can  be  accomplished  through  electri- 
cally operated  equipment,  which,  of  course,  for  a 
long  time  to  come,  will  practically  be  impossible,  as 
far  as  freight  cars  are  concerned. 

The  operating  results  of  securing  brake  applica- 
tions through  the  train  with  light  brake  pipe  reduc- 
tions, as  illustrated  on  first,  second  and  third  dia- 
grams on  Plate  g,  are  shown  on  Plate  13. 

The  trains  having  the  different  triple  valve 
equipment  were  accelerated  to  different  speeds  in  miles 
per  hour  shown  on  the  plate  and  stops  made  with  the 


STANDING  APPLICATION  DEMONSTRATION 

TIME   OF  SERIAL  ACTION   OF  BRAKES  THROUGH   TRAIN. 
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Plate    i'. 

5-pound   brake   pipe   reductions   and   the   comparisons 

of  stops  from  30  miles  per  hour  is  what  might  be  ex- 
pected from  the  areas  of  the  first  three  diagrams 
shown  mi  Plate  9,  a^  the  loss  of  serial  action  in  the 
train  as  illustrated  on  the  third  diagram  permitted 
the  train  to  run  4,138  feel  after  the  brake  application 


the  old?"  and  by  referring  to  the  middle  diagram  on 
Plate  13,  showing  the  stops  from  the  different  speeds 
with  half  new  and  half  old  style  triple  valves,  it  will 
be  seen  that  the  results  were  similar  to  those  with 
all  improved  triple  valves,  and  this  accounted  for  by  the 
fact  that  each  new  triple  valve  favorably  affected  the 
equipment  on  the  neighboring  vehicles,  as  I  have 
before  explained  to  you,  thus  living  up  to  the  fourth 
limitation  mentioned  earlier  in  the  evening,  that  any 
improvement  injected  into  air  brake  equipment  must 
improve  the  old  equipment  with  which  it  must  operate 
through  the  transition  period.  The  results  of 
these  demonstrations,  as  illustrated  on  the  diagrams, 
show  that  the  improvement  to  the  old  equipment  on 
adjacent  vehicles  made  an  increase  of  about  50  per 
cent  in   their  efficiency. 

Mr.  Babcock  :  llow  were  the  different  types  of 
equipment   distributed  throughout   the  train? 

Mr.  Bartholomew:  Alternately.  You  will  also 
be  interested  to  know  that  in  another  demonstration 
we  put  them  in  blocks  of  five;  in  still  another  demon- 
stration in  blocks  of  ten;  and  that  the  time  of  serial 
action  did  not  vary  two  seconds,  the  stops  were  made 
in  about  the  same  distances  as  shown  on  Plate  13. 
\\  e  made  them  alternately  in  this  case  for  a  purpose. 
We  wanted  to  show  that  the  new  triples  would  im- 
prove the  old  ones  on  the  intermediate  vehicles  so 
that  the  train  control  would  be  almost  as  good  with 
half  and  half  as  with  all  new.  as  illustrated  by  the 
middle  curve  on  Plate   13. 

<  >ne  of  the  benefits  of  the  improved  time  of  se- 
rial action  and  uniform  distribution  of  braking  ef- 
fort through  the  train  with  service  applications  is  not 
really  shown  in  any  of  the  diagrams  in  the  air  brake 
report,  but,  to  make  a  record  of  the  reduction  of  the 
shocks  internally  in  the  train  by  the  application  of 
the  brakes  faster  than  the  slack  would  run  in,  we 
had  the  dynamometer  car  in  the  train  placed  usually 


RUNNING  DEMONSTRATION. 


—  Plate    13   — 


See  Table  -  2. 


was  made,  in  marked  contrast  to  the  stop  in  1,700 
feet  by  securing  an  effective  use  of  all  brakes  in  the 
train,  as  illustrated  by  the  first  diagram  on  Plate  9. 
The  first  question  Mr.  Kruttschnitt  asked  me 
when  explaining  the  results  of  the  demonstration  to 
him  was:     "How  will  the  new  equipment  work  with 


in  th'e  middle,  which  would  record  blows  incident 
to  slack  running  in  and  jerks  from  the  slack  running 
out.  and  all  of  the  observers  were  impressed  with 
the  improvement  shown  with  the  "K"  triple  valves. 
Mr.  Babcock:  What  does  that  do,  the  slack  run- 
ning in? 
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Mr.  Bartholomew  :  There  is  a  total  of  about 
seven  inches  of  slack  in  ever}-  car.  That  in  an  80- 
car  train  is  quite  a  good  many  feet.  The  cars  have 
that  for  free  movement  before  the  draft  rigging  is 
.i)>  solid,  and  that  free  movement,  of  course,  if  it  is 
unhindered,  is  going  to  permit  the  cars  to  run  in, 
compressing  the  draft  rigging  until  all  are  up  solid, 
which  makes  a  considerable  distance  for  the  cars 
in  the  rear  of  tram  to  run  before  being  checked 
\>\  the  head  cars.  The  cars,  thus  running  free  for  a 
certain  distance,  cause  a  blow  and  that  blow  is  what 
.'•boxes  the  lumber  through  the  ends  of  box  cars  and 
otherwise  damages  equipment  and  lading.  The  pur- 
pose of  all  of  the^e  demonstrations,  as  far  as  freight 
trains  are  Concerned,  was  to  show  the  different  bene- 
fits coming  from  this  improved  time  of  serial  action 
which  has  been  explained  to  you— perhaps  it"i  as 
plainly  as   I   should  like. 

(Part  III.  completing  Mr.  Bartholem   w*s  article  on    The  Real  Purpose  ol 
tlu-  \ir  Brake,"  will  appear  in  our  issue  of  June  5th.) 


TEST    ON     GROWING     OF     EASTERN     HARD- 
WOODS IN  CALIFORNIA. 

I  he  Pacific  Coast  will  soon  be  the  scene  of  an 
interesting  tree  growing  experiment.  The  United 
States  Forest  Service  is  planning  to  introduce  a  num- 
ber of  the  more  important  Eastern  hardwoods  int> > 
California,  and  will  this  year  experiment  with  chest- 
nut, hickory,  basswood,  red  oak  and  yellow  poplar 
or  tulip  trees.  Small  patches  of  these  trees  will  be 
planted  near  the  forest  rangers'  cabins  on  the  National 
Forests,  and  if  these  do  well  larger  plantations  on  a 
commercial  scale  will  soon  be  established  on  wider 
areas. 

There  are  over  125  different  species  of  tree--  in  Cali- 
fornia, a  number  of  which  produce  some  of  the  most 
valuable  varieties  of  lumber  in  the  country.  Although 
considerably  over  one-half  of  the  species  are  hardwood 
"i-  broad-leaved  trees  yet,  with  the  exception  of  the 
exotic  eucalyptus,  there  is  not  a  single  species  of  hard- 
wood here  ranking  in  commercial  importance  with  the 
leading  Eastern  hardwoods.  Climatic  conditions  in 
many  parts  of  California  an.-  undoubtedly  favorable 
for  the  growth  of  a  number  of  the  valuable  hardwoods, 
and  the  absence  of  these  trees  is  due  mostly  to  un- 
favorable factors  of  seed  distribution. 

If  the  experiments  are  successful,  a  valuable  asset 
will  have  been  added  to  the  forest  resources  of  this 
State,  which  should  prove  of  special  benefit  to  the  local 
furniture  and  vehicle  industries.  Chestnut  and  red 
oak  are  highly  esteemed  lor  furniture,  while  with  hick- 
ory, basswood,  and  eucalyptus  at  its  command.  Cali- 
fornia  should  lead  all  other  States  in  the  vehicle  in- 
dustry. 


The  electric   conducting   capacity   of  fire   streams 

i-  a  subject  of  general  interest,  so  it  may  not  lie  amiss 
lo  call  attention  to  some  comparatively  recent  ex- 
periments made  by  the  Pennsylvania  Railroad  Com- 
which  have  shown  that  there  is  no  danger 
of  the  current  flowing  down  a  stream  of  water  even 
from  a  high-voltage  line  when  the  operator  holds  the 
it  a  distance  of  between  three  and  four  feet 
from    the    wire. 


H.  H.  SINCLAIR,  VICE  PRESIDENT  AND  GENERAL 

MANAGER  OF  THE  GREAT  WESTERN 

POWER  COMPANY. 

11.  II.  Sinclair  came  to  Southern  California  from 
New  York  City,  July,  1NN7,  and  settled  in  Redlands. 
San   Bernardino  County. 

In  [892  he  helped  organize  and  was  made  Presi- 
dent and  General  Manager  of  Redlands  Electric  Eight 
&  Power  Company,  being  personally  in  charge  of  all 
its  construction    work. 

In  [892-93  said  company  installed  and  put  in  oper- 
ation the  first  triphase  power  transmission  plant  in 
the  United  States — the  second  in  the  world— there 
being  an  experimental  plant  installed  at  Tivoli,  near 
Rome.  Italy.  The  Redlands  plant  has  been  in  con- 
stant commercial  use  since  it--  installation  and  the  com- 
pany has  now  on  its  system  the  first  triphase  gener- 
ator, the  first  triphase  synchronous  motor  and  the  first 
triphase  induction  motor  ever  put  out  by  the  General 
Electric  Company. 

In  [896  Mr.  Sinclair  began  work  on  the  plant  of 
the  Southern  California  Power  Company,  of  which 
company  he  was  President  and  General  .Manager. 

This  plant  was  designed  for  the  transmission  of 
5000  k.  w.,  80  miles  at  33,000  volts,  and  was  a  long  step 
in  adyance  of  any  transmission  work  then  in  existence 
or  contemplation.  At  that  time  the  longest  distance 
was  45  miles  and  the  highest  voltage  15,000  volts.  The 
many  doubts  expressed  concerning  the  feasibility  of 
this  scheme  and  the  absolute  refusal  of  prominent  en- 
gineers to  endorse  it  make  interesting  history  in  view 
of  its  subsequent  success.  Mr.  O.  H.  Ensign,  now 
Chief  Electrical  Engineer  of  the  United  States  Re- 
clamation Service,  was  the  electrical  engineer  on  this 
plant,  and  to  his  judgment,  indomitable  energy,  and 
great  resourcefulness,  a  large  amount  of  credit  is  due 
lor  the  successful  operation  of  the  plant. 

The  next  large  work  undertaken  by  Mr.  Sinclair 
was  the  development  of  power  on  the  Kern  river  in 
[901,  by  the  California  Power  Company,  of  which  he 
was  President  and  General  Manager.  This  company, 
as  also  the  two  corporations  above  mentioned,  were 
finally  merged  in  the  Edison  Electric  Company  of  Los 
Angeles,  of  which  Mr.  Sinclair  is  now  Vice-President. 

The  Edison  Electric  Company  under  the  active 
supervisions  of  Mr.  Sinclair  has  installed  on  its  system 
in  addition  to  the  pioneer  equipment  previously  men- 
tioned, the  first  oil  break  switches,  the  first  revolving 
held  generators,  the  first  12,000  volt  generators,  the 
first  high  potential  measuring  instruments,  the  first 
steel  towers  and  the  first  steam  turbines  that  ever  came 
west  of  Chicago. 

After  completion  of  the  Edison  Company's  20,000 
k.  w.  plant  on  Kern  river  in  August,  1907,  Mr.  Sinclair 
gave  up  active  business  for  a  year,  and  in  October,  1908, 
opened  an  office  in  Los  Angeles  for  the  examination  of 
hvdro-electric  projects.  Being  a  large  stockholder  of 
the  Edison  Electric  Company,  it  is  expected  that  he 
will  still  retain  his  position  as  a  Vice-President  and 
Director  of  that  company.  He  will  assume  charge  of 
the  affairs  of  the  Great  Western  Power  Company  on 
Tune  1st,  with  the  position  of  Vice-President  and  Gen- 
eral  Manager. 
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CURRENT  COMMENT 


Motor  Cars  in  Germany  arc  taking  the  place  of 
steam.  Consul  -  General  Richard  Guenther,  of 
Frankfort,  writes  that  after  lengthy  experimental  tests. 
the  German  government  will  now  proceed  to  establish 
electric-motor  car  traffic  on  52  sections  of  the  railroad 
lines  in  Prussia  and  Hesse.  The  estimated  average 
speed  will  be  31  English  miles  an  hour,  which,  how- 
ever, can  be  increased  to  yjYi  miles.  Mure  new  cars 
are  to  be  built  during  this  year  in  order  to  extend  this 
method  of  traction. 

Naval  Tests  of  Wireless  are  being  made  bv  experts 
of  the  United  States  Navy  who  are  bending  ever) 
effort  toward  perfecting  wireless  equipment,  both  tele- 
phone and  telegraph,  for  use  by  the  vessels  and  shore 
stations.  The  military  authorities  also  are  carefully 
investigating  this  subject  through  the  Signal  Corps. 
Both  the  navy  and  the  army  will  he  represented  at  a 
series  of  experiments  to  begin  about  June  15  at  Brant 
Rock,  Mass.,  where  a  high-powered  wireless  station 
has  been  erected  by  a  concern  which  is  endeavoring  to 
secure  the  work  of  building  and  equipping  a  600-foot 
tower  in  Washington.  Special  requirements  are  ex- 
acted as  to  the  distance  capability  of  the  apparatus 
used. 

Lights  Controlled  by  Wireless  was  an  interesting 
feature  at  the  recent  Omaha  Electrical  Show ;  the  ex- 
position was  lighted  through  wireless  telegraphy  during 
one  evening,  the  first  time  that  a  large  lighting  current 
has  been  controlled  without  wires.  The  system  J"-  a 
discovery  of  Dr.  Frederick  Millener,  wireless  expert  of 
the  Union  Pacific.  Four  thousand  incandescent  elec- 
tric lamps  were  controlled  from  a  wireless  telegraph 
station  at  Fort  Omaha,  five  miles  from  the  building.  A 
dozen  times  during  the  evening  Dr.  Frederick  Millener 
turned  on  and  turned  off  every  light  in  the  big  building 
from  his  station.  The  current,  as  sent  out  from  the 
government  wireless  station  at  the  fort,  was  picked  up 
by  the  antennae  on  the  roof  of  the  Electrical  Building. 
From  this  it  passed  to  a  coherer,  which  in  turn  set  the 
current  to  energizing  a  four-ohm  track  relay.  This 
relay  closed  a  circuit  solenoid  switch,  thereby  turning 
on  a  seventy-five  horsepower  current  and  the  lights 
flashed  on. 

Tests  of  Meters  in  New  York  City,  according  to  the 
report  of  the  Xew  York  Public  Service  Commission 
for  April,  shows  that  there  were  31,155  gas  and  136 
electric  meters  tested  in  all.  Of  the  meters  tested  on 
complaint.  2<).2  per  cent  were  two  per  cent  or  more 
fast,  13.8  per  cent  were  two  per  cent  or  more  slow, 
and  fifty-seven  per  cent  were  between  these  limits  and 
are  therefore  adjudged  to  be  correct.  The  num- 
ber of  meters  tested  is  not  given. 

The  above  statement  is  interesting  in  connection 
with  the  report  made  under  date  of  April  29th  by  A. 
M.  Hunt  and  C.  L.  Cory  to  the  San  Francisco  Board 
of  Supervisors  covering  the  result  of  test  of  gas  meters 
in  San  Francisco.    The  investigation  of  this  committee 


included  the  test  of  24  meters  regarding  which  com- 
plaints had  been  made  and  of  which  seven  of  the 
meters  were  found  correct  within  one  per  cent;  twelve 
were  fast,  the  average  being  2.S7  per  cent;  and  five 
were  slow,  the  average  being  4.2  per  cent.  The  max- 
imum percentage  fast  was  six  per  cent,  and  the  maxi- 
mum percentage  slow  was  seven  per  cent. 

The  first  lot  of  electric  locomotives  which  the 
Pennsylvania  Railroad  Company  will  operate  in  the 
tunnels  of  the  Xew  York  terminals  has  been  ordered 
from  the  Westinghouse  Electric  &  Manufacturing  Co. 
It  is  understood  that  these  locomotives  will  combine 
the  most  desirable  features  of  electric  locomotive  de- 
sign as  determined  by  the  tests  conducted  by  the  com- 
pany with  locomotives  of  different  types  on  the  West 
Jersey  &  Seashore  and  the  Long  Island  railroads,  and 
by  the  manufacturers  at  East  Pittsburg.  These  tests 
have  represented  the  expenditure  of  more  than  $500,- 
OOO  It  is  understood  that  the  locomotives  will  be  the 
most  powerful  electric  locomotives  ever  built,  and 
will  lie  of  the  articulated  type,  each  locomotive  to  con- 
sist of  two  units.  Each  unit  will  be  equipped  with  one 
2000  horsepower  direct  current  motor  mounted  above 
the  frames  and  connected  to  the  wheels  by  connecting 
rod-,  and  side  rods.  The  locomotives  will  be  able  to 
attain  a  speed  of  90  111.  p.  h.,  and  the  first  two  to  be 
built  will  he  ready  for  test  in  the  early  fall.  The 
present  order  will  consist  of  24  double  units,  but  it  is 
probable  that  more  will  he  retpiired  soon  after  the 
terminal    station    is   opened. 

Successful    achievements    in    radio-telephony    are 

reported  from  Italy,  where  the  Director  of  the  Su- 
perior Institute  oi  Postal  Telegraphy  of  Rome,  S. 
Ouirina  Majorana,  has  for  some  years  been  experi- 
menting. One  of  the  most  important  improvements 
invented  1>\  Signor  .Majorana  is  his  ingenius  liquid 
microphone,  based  on  capillary  phenomena,  which 
cause  the  resistance  between  platinum  electrodes  to 
vary  according  to  the  sound  emitted;  this  instrument 
has  been  applied  successfully  to  ordinary  telephony, 
permitting  conversation  between  the  Institute  and 
London.  The  Poulsen  arc  system  i-,  employed  in  pro- 
ducing the  necessary  oscillation  for  wireless  tele- 
phony, but  many  modifications  ha've  been  introduced 
into  both  the  transmitting  and  receiving  apparatus 
by  Signor  Majorana.  Telephonic  communication  by 
thi-  system  has  been  carried  out  between  Monte 
Mario.  Rome,  and  Anzio,  Ponza  and  Maddalena,  which 
are  distant  60,  120  and  300  km.  respectively,  and  be- 
tween the  same  station  in  Rome  and  the  torpedo-boat 
Lanciere,  which  was  at  the  time  about  200  km.  dis- 
tant. The  voice  reproduction  was  so  clear  in  these 
experiments  that  by  it  the  speakers  could  be  recog- 
nized. The  latest  experiments  of  Signer  Majorana 
have  enabled  him  to  "call  up"  Trapani,  Sicily,  which 
is  500  km.  from  the  Institute.  In  view  of  these  experi- 
ments, it  appears  to  have  been  decided  to  establish 
three  stations  on  this  system  at  Naples.  Cagliari  and 
Palermo  respectively. 
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With  the  completion  of  a  new    system  oi   under- 
ground distribution  and  a  new  sub  stain  mi  in  the  busi 
ness   seel  ii  m   i  >f    I  '<  >i  Hand,  ( >i  egi  m, 

direct   currenl   is  to  be  substituted 
Motors  at 

Portland 


Direct  Current 


for  the  present  practice  of  alter- 
nating current  distribution.  This 
change  is  in  direct  accord  with  the  concensus  of  expert 
opinion  as  to  the  best  method  for  handling  a  concen- 
trated load  close  to  the  sub  station.  It  eliminates  the 
voltage  drop  due  to  self-induction  or  reactance  in  al- 
ternating current  circuits.  This  loss,  in  the  case  of 
the  heavj  cables  necessary  for  low  voltage  distribu- 
tion, is  often  much  greater  than  that  resulting  from  the 
mere  line  resistance.  With  direct  current  the  resist- 
ance loss  is  negligible  on  light  loads,  and  even  with  in- 
creasing  load  the  efficienc)  of  distribution  is  higher 
than  in  an  alternating  current  system  in  which  the 
resistance  drop  is  but  a  small  part  of  the  total. 

Furthermore,  direct   current   affords   much   better 

ige  regulation.  This  redounds  to  the  benefit  of  the 
consumer  in  allowing  the  use  of  high  efficiency  lamps, 
for  with  poor  regulation  their  life  is  considerably  less 
than  that  of  the  lower  efficiency  incandescents.  It  has 
been  noted  that  the  tantalum  lamps  burn  much  longer 
when  supplied  with  direct  current,  the  filament  dis- 
integrating  rapidly  with  the  other.  As  the  lighting 
load  is  usually  a  more  important  factor  in  municipal 
supply  than  is  the  power  load,  this  advantage  compen- 
for  some  of  the  disadvantages  associated  with 
direct  current. 

First  among  the  latter  is  the  necessity  of  replacing 
all  existing  induction  motors  by  the  direct  current 
type.  In  the  case  of  Portland  there  will  also  be  a  num- 
ber of  500  volt  machines  to  be  taken  out,  as  the  dis- 
tribution pressure  is  220  volts.  This  requirement  is 
undoubtedly  a  hardship  on  some  individuals,  espe 
cially  if  they  have  but  recently  installed  new  equip- 
ment. But  insomuch  as  by  far  the  greater  part  of  the 
power  load  in  this  locality  1-  for  elevator  service,  with 
heavy  starting  torque  and  varying  speed  control, 
wherein  the  induction  motor  is  a  poor  servant,  this 
change  will  ultimately  be  beneficial  to  the  consumer. 
\s  the  starting  current  of  an  alternating  current  motor 
amounts  to  almost  a  short  circuit  the  new  system 
should  greatly  improve  circuit  regulation,  particularly 
if  the  dynamos  be  supplemented  by  storage  batteries. 
There  should  also  be  a  material  reduction  in  the  cur- 
rent bills  of  the  consumer  whose  charge  is  based  upon 
the  maximum  demand. 

One  objection  raised  is  that  the  direct  current 
motor,  with  its  attendant  commutator  and  brush 
troubles,  requires  more  expert  attention  than  does 
the  simpler  and  more  reliable  induction  motor.  Too 
often  these  have  been  operated  upon  the  principle  of 
"You  touch  the  button  and  we  do  the  rest."  A  print- 
ing office  where  the  pressman  operates  the  electrical 
apparatus,  forms  a  typical  example.  But  even  here  a 
little  instruction  usually  suffices  to  set  the  matter 
right. 

Our  advice  to  salesmen,  however,  is  not  to  in- 
clude Portland  and  vicinity  in  their  schedule  if  their 
specialty  be  alternating  current  motors.  There  will 
be  enough  second-hand  machines  of  that  type  to  sup- 
ply the  needs  of  outlying  sections  for  years  to  come. 
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GENERAL       MANAGER       FOR      THE      GREAT      WESTERN 
POWER   COMPANY. 

H.  H.  Sinclair,  Vice-President  of  the  Edison  Electric  Com 
pany,  Los  Angeles,  will  take  up  the  general  management  of 
the  Great  Western  Power  Com  pany  with  headquarters  at  San 
Francisco  on  June  1st.  Mr.  Sinclair  has  just  returned  from 
a  trip  around  the  world  and  after  spending  the  past  week 
in  San  Francisco  has  departed  for  his  home  in  Pasadena  where 
he  will  complete  his  arrangements  for  the  transfer  of  his 
residence  to  San  Francisco  from  which  poin'  he  will  direct 
the  work  of  the  Greal   Western  Company. 

The  Edison  Electric  Company,  which  serves  a  large  dis- 
trict in  Southern  California,  is  capitalized  at  $13,000,000, 
while  the  Great  Western  Power  Company,  generating  power 
on  the  Feather  "River  in  the  northern  part  of  California,  is 
capitalized  at  $50,000,000.  As  Mr.  Sinclair  will  continue  in 
his  position  as  Vice-President  of  the  Edison  Company  the  new 
arrangement  will  at  least  insure  friendly  co-operation  between 
the  two  companies. 

The  first  work  of  note  undertaken  by  Mr.  Sinclair  in  the 
electrical  field  in  California  was  in  1892  when  he  built  the 
plant  of  the  Redlands  Electric  Lighl  .v  Power  Company;  since 
then  several  important  plants  in  Southern  California  have 
been  built  under  bis  supervision  ami  since  their  consolida- 
tion he  has  taken  an  important  par:  in  the  direction  of  the 
Edison  Electric  Company. 

Mr.  Edward  P.  Bryan,  vice-presid<  n'  of  tin-  Greal  Wi 
Power   Company,    who   bas    been    for   the    pasl    lour   months 
acting  as  general    n         tgei  I        i  has  in    the   short 

time  he  bas  been  here  made  many  warm  and  sincere  frii 
Mr.  Bryan  had  just  compl  t<   [the  great  subway  rum 
the  citj   of  Xew   York,  one  ol   th     mosl   arduous  ami  difficult 
problem      ol    engineering    ever   al  empted    in    America 
John    \.    Roeblings   designed    ami    constructed    the    Brooklyn 
bridge.     Feeling  in  need  of  re  I   he  had  just   planned  to  take 
a   trip  around   the  world,   when   the   imperative   necessitj    of 
some  one  to  take  the  active  management  of  'be  Greal  Western 
Power  Company  arose,  and   bis  associates  persuaded  him   to 
come  in  California  and  take  charge  temporarily.     Mr.   Bryan 
will  now  resume  bis  interrupted  journej   ami  leave  for  Hono 
lulu   and   Japan    within   the   coming   month. 

In   the    '   i  nenl    San    Francisco  ami    Northern 

California  gain  a  greal  acquisition  to  their  already  large  lis 
of  financiers.  While  Mr.  Sinclair  brings  to  the  North  bis 
vasl  experience  and  well  known  executive  ability,  yet  bis 
heart  and  home  will  always  be  in  bis  beloved  Los  Angeles 
and  Pasadena,  where  bis  early  success  in  life  made  for  him 
his  fame  and  fortune. 

While  the  Journal  bin  echoes  the  sentiments  of  welcome 
of  Ipe  entire  community  to  Mr.  Sinclair,  there  is  at  the  same 
lime  a  sincere  regret  at  the  loss  to  San  Francisco  of  one  of 
the  most  noted  engineers  of  the  United  States. 


PERSONAL. 
I!     ll    Sinclair,  vice-president  of  the  Edison  Electric  Com- 
pany of  Los  Angeles,  spent  the  past  week  in   San  Francisco. 

W.  M.  Carpenter,  Vice-President  of  the  American  Cross 
Arm  Company,  Chicago,  is  now  in  the  Northwest,  and  is  ex- 
pected in  San  Francisco  early  next  week. 

R.  J.  Davis  of  the  Standard  Electrical  Works.  San  Fran- 
cisco, is  now  making  his  home  at  the  University  Club,  bis 
home  in  San  Rafael   being  closed  for  the  summer. 

J.  ('.  Kirkpatrick,  president  of  the  American  Cross  Arm 
Company.  Chicago,  and  general  manager  of  the  National  Pole 
Company  of  Escanaha,  Mich.,  speni  the  early  part  of  the  week 
in  San  Francisco  and  left,  for  Los  Angeles  on  Monday  night 
accompanied  by  C.  H.  Johnson,  manager  of  the  pole  depart- 
ment of  the  Western  Electric  Company  on  the  Pacific  Coast. 


Bradley  A.  Fiske,  Commander  of  U.  S.  S.  Tennessee, 
which  bas  formed  part  of  the  Pacific  fleet  stationed  at  San 
Francisco  during  the  past  two  weeks,  is  an  electrical  expert 
and  an  inventor  of  reputation.  Practically  all  of  his  work  in 
Ibis  line  has  been  done  under  the  direction  of  the  United 
States  Government.  Among  bis  inventions  are  the  Fiske 
range  tinder,  the  Fiske  position  finder  and  the  engine  room 
telegraph,  very  generally  used  by  the  Navy. 


OBITUARY. 

ge  I'    bow  died  at  Mill  Valley,  Cab,  on  Sunday  night, 
May  23d. 

Mr.  Low  had  a  Wide  acquaintance  upon  the  Pacific  Coast 
i   result  of  bis  close  affiliation  with  the  electrical  business 
during  the   pasl    twenty -five  years.     He  was  a  writer  of  con- 
siderable note,  having  been  one  of  the  founders  of  the  Journal 
of  Electricity,  Power  ami  ( bas  and  for  many  years  its  editor. 
He  is  survived  by  a  wife  and  two  children,  a  boy  and  a  girl. 


SECOND-CLASS      (OR      ASSISTANT)      STEAM      ENGINEER. 

CUSTODIAN  SERVICE,  JUNE  16,  1909. 

The   United    States   Civil   Service   Commission   announces 

amination  on  June  16,  1909,  at   the  places  mentioned  in 

'be    list    printed    hereon,   to   secure   eligibles   from   which   to 

make  certification  to  nil  a  vacancy  in  the  position  of  second- 

engineer,  $900   per  annum,  in  the  Custodian  Service  at 

Macon.   Ga.,  ami   vacancies   requiring  similar  qualifications  as 

maj    occur  throughout  the   United  Slates. 

Tl xamination   will   consist   of  the   subjects   mentioned 

bt  low,  \\  eighted  as  indicated: 

Subjecl  Weights. 

i.  Lettei  writing  (a  letter  or  not  les  than  150  words 
en  eel  of  general  inten  i  Competitors  may 
select    either  of  two   sub  en)    lo 

-.  Practical  questions  in  mechanical  and  electrical  en- 
gineering   (comprising    i!..-   nonstru n   and    operation 

el  Hi'-  heating  plant  and  electric  lighting  and  elevator 
machinerj     in    first-class    publb      buildings 05 

3,      Experience     in     mechanical     and     electrical     engineering 

«  ork    25 

100 

Age  limit.  IS  io  :,:,  years  on  the  dale  of  the  examination. 
All  honorably  discharged  United  States  soldiers  and  sailors  of 
[he  war  of  the  rebellion  will  be  admitted  to  this  examination 
without  regard  to  the  maximum  age  limit. 

Persons  who  have  suffered  the  loss  of  an  arm  or  leg,  who 
are  ruptured,  or  who  have  other  serious  disability  are  con- 
sidered physically  disqualified  for  this  position. 

This  examination  is  open  to  all  citizens  of  the  United 
States  win.  comply  with  the  requirements,  but  at  the  request 
of  the  Treasurj  Department,  preference  in  certification  may 
be  given  to  legal  residents  of  the  county,  including  the  city, 
in  which  I  be  vacancy  exists. 

This  announcement  contains  all  information  which  is 
communicated  to  applicants  regarding  the  scope  of  the  exam- 
ination, the  vacancy  or  vacancies  lo  Ire  filled,  and  the  quali- 
fications required. 

Applicants  should  at  once  apply  either  to  the  United 
Slales  Civil  Service  Commission.  Washington.  D.  C,  or  to 
ike  secretary  of  the  board  of  examiners  at  any  place  men- 
tioned in  the  list  printed  hereon,  for  application  Form  1052. 
Xo  application  will  be  accepted  unless  properly  executed  and 
bled  with  the  Commission  at  Washington.  In  applying  for 
this  examination  the  exact  title  as  given  at  the  bead  of  this 
announcement  should  lie  used  in  the  application. 

As  examination  papers  are  shipped  direct  from  the 
mission  to  the  places  of  examination,  it  is  necessary  that 
applications  be  received  in  ample  time  to  arrange  for  the 
examination  desired  at  the  place  indicated  by  the  applicant. 
The  Commission  will  therefore  arrange  to  examine  any  ap- 
plicant whose  application  is  received  in  time  to  permit  the 
shipment  of  the  necessary  papers. 
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THE    PROPER    CHANNELS    OF    DISTRIBUTION    OF    ELEC- 
TRICAL   SUPPLIES. 

following  paper  was  rend  at  the  meeting  •  > i"  the 
Pacific  Coasl  division  of  the  National  Electrical  Johhers' 
Association  held  at  Del  .Monte.  California,  April  24th,  and 
formed  the  basis  of  the  principal  discussion  of  the  mei 

The  purpose  of  the  paper  is  purel  ional,  the  objecl 

being    to   define    the    proper   channels   of   trade   and    without 

Ding    the    distribution    of   manufactured    product,    to 
arrange  that  distribution  as  to  obviate  the  trouble  and  friction 
that    must    necessarily    ensue    when    manufac  urers    or    their 
agents  interfere  with  or  encroach  on  the  distributing  rights 
of  the  jobber  or  when  the  jobber  takes  from  the  contra 
or  retailer  that,  which  is  legitimately  his. 

This  paper  was  prepared  bj   a  special  welfare  com 
appointed  for  thai 

In  commercial  life,  there  seems  to  come  In  the  evolution 
and    i!  in    of   every    line    of   manufacturing   and    dis- 

tributing, a  period  of  unrest;  an  uncertainty  as  to  the  natural 
and  most  economic  method  of  distributing  a  manufactured 
article  from  he  factory  to  the  consumer.  With  the  older 
lines    of    business,    such    as    hardware,    groceries,    dry    gi 

this  question  was  long  ago  thrashed  out  and  a  very  satis 
factoi  ion  reached  from  a  theoretical  standpoint,  and 

it  niusi  be  admitted  a  fairly  satisfactory  conclusion  reached 
from  a  practical  standpoint.  From  a  strictly  ethical  view. 
tlie  all  important  feature  is.  that  the  consumer,  that  great 
body   that    forms  the   ultimate  support   id'  all   manufacturers, 

shall  purchase  bis  supplies  at  reasonable  and  economic  prices 
We  use  the  word  "reasonable"  in  connection  with  the  word 
"economic,"  as  the  item  of  dollars  and  cents  is  not  the  only 
feature  in  purchasing  that  gees  to  make  economy,  but  time, 
service  and  delivery  are  equally  important. 

The  electrical  supply    business  is  comparatively  new   and 
its  development   has   been   very   rapid   in   the  last    b  ...    .a 
The  increased   development   of  electric  current,   its  advent   in 
prac'ically    till    civilized    portions    of    the    world,    tie 
cost,  and   the   multiplicity   of  uses   brought    into   play   have   nat- 
urally increased  nm   only  the  quan  ity  hut   the  variety  of  the 
output,  of  manufacturers,  and  this  process  of  evolution  is  still 
in     rapid     progress.      With    the    widened    distribution    of    the 
electric    current    and    the    enormous    increase    in    application 
thereof,  the  question  of  economic  distribution  of  those  manu- 
omes  of  vital  importance.     Where  formerly 
purchasers  of  electrical  supplies  were  limited  almost   entirely 
i"  electric  power  and  lighting  companies,  it   was  natural  that 
business  relations  should   be  confined  almosl   exclusively   i 
manufacturer   and    those    pun  Other    than    this,    elec 

frical  supplies  wen'  handled  principally  by  contractors  wl 
stocks  gradually  expanded  to  the  magnitude  of  jobbing  stocks 
As  time   went   on.  it   appeared   tha'   contracting  was  tin  o] 
tion    distinctly    separate    from    the    jobbing    business    and    at 
the    present    time    the    jobbers    throughout    tile    United    S  ales 
1111  !"!  construction  work.     But   with  the  expan 

sion  ef  electric  power,  however,  into  our  mines,  lumber  mills 
and  other  industrial  plants  of  infinre  variety,  electrical  sup- 
plies :  osely  akin  to  general  hardware,  groceries,  dry 
and  ot liet  manufactured  commodities  that  are  distrib- 
uted generally  and  widely  to  our  entire  population.  As  has 
been  i  he  ease  with  these  lafer  commodities,  so  it  must  nat- 
urally follow  that  the  proper  channels  and  the  most  eco- 
nomic channels  lor  the  distribution  of  electrical  supplies 
must 

First:  From  the  manufacturer  to  -lie  jobber  or  whole- 
:-  aler; 

cond:      Prom  the  jobber  or  wholesaler  to  the  contractor 
ailer; 

Third:  From  the  contractor  or  retailer  to  the  consuming 
public. 

These  channels  have  been  justified  time  and  again  with 
other  rade  and  have  been  proven  in  the  past,  and  can 


be  proven  in  the  present  and  in  the  future,  the  most  reason- 
aide  and  ultimately  the  most  economic  for  all  parties  inter- 
ested, that  is,  from  the  manufacturer  clear  down  the  line  to 
i  be   ultimate  consumer. 

A  brief  argument  in  justification  of  these  ideas  might  be 
allowed.  In  the  first  place,  the  din  and  province  of  the 
manufacturer  is  to  originate  and  build,  or  manufacture  cer- 
tain commodities.  He  then  seeks  the  line  of  least  resist- 
ance in  disposing  of  those  commodities;  he  finds  this  chan- 
nel in  the  jobber  or  wholesaler.  By  confining  his  sales  to 
this  class  of  buyer,  his  selling  expense  is  maintained  at  a 
minimum,  whereas,  if  he  disregards  tie  wholesaler,  he  must 
multiply  his  sales  force  and  expense  of  distribution  many 
times  in  seeking  other  classes  of  trade.  Every  manufacturer 
has  a  more  or  less  limited  line  of  commodities,  while  it  is 
the    province    of   the    jobber    or    wholesaler    to    gather    together 

as  many  lines  of  various  manufactun  i  as  are  analogous  and 
distribute  them  through  one  economic  system.     As  the  manu- 

irer  finds,  we  will  say  some  few  hundred  branches  of 
distribution  in  the  jobber,  so  ih.  jobbet  finds  many  times 
those  few  hundred  branches  of  distribution  through  tin  re- 
tailer or  contractor.    In  other  words,  the  latter  are  to   ihe  job 

exactly  what  the  jobber  is  to  the  manufacturer.  .lust  as  in 
the  previous  case,  if  the  jobber  seeks  the  trade  of  the  public, 
generally,  he  must  increase  his  general  force,  and  particularly 
his  expensive  sidling  force  to  neb  an  enormous  point  as  to 
treble  or  quadruple  his  cost  of  sidling. 

It  must  be  admitted  that  in  isolated  cases  where 
the       consumer  in        making       an        occasional 

purchase  from  the  jobber,  he  purchases  at  a  lesser  price 
than   he  would   from   hi  ■    ailer  or  contractor.     Such 

isolated  cases,  however,  in  no  way  destroy  this  argument, 
for    if    'la     n    ,M  or    contractor    were    eliminated    altogether, 

then  the  jobber  would  be  the  only  source  ol  supply  for  the 
general  public,  and  the  cost  of  distribution  would  necessarily 
be  increased  as  already  outlined.  Therefore,  we  repeal  that 
time  and  practice  have  definitelj  proven  the  most  logical,  rea- 
sonable and  economic  channels  of  distribution  from  manufac- 
urer  to  the  ultimate  consumer,  to  be  as  herein  slated. 

"i  time  to  time  there  appear  in  trade  journals  articles 
apparently  inspired  by  someone  seeking  to  gain  some  tem- 
porary advantage  over  1  ■  i  iters,  claiming  that  the  day 
of  the  wholesaler  or  middle  man  litis  passed,  and  this  inter- 
mediate channel  of  distribu  ion  must  give  way  to  the  more 
channel,  from  the  manufacturer  to  the  retailer  or  con- 
sumer. Such  articles  are  apt  to  cause  temporary  interrup- 
tion in  the  natural  how  of  trade,  hut  the  interruption  is  only 
temporary  ami  manufacture!  loon  find  thai  these  inspired 
and  visionary  ideas  are  false  in  every  detail  and  a  proper 
resumption  of  the  How  results. 

The  elimination  of  the  jobber  and  jobbing  stocks  would 
tore.-  he  contractoi  or  retailer  to  purchaser  at  long  range, 
in  some  cases  as  much  as  3,000  miles,  from  hundreds  of  man- 
ufacturers. His  orders  in  most  instances  would  be  for  less 
than  minimum  weight  shipments,  and  the  capital  employed 
in  his  business  would  have  to  be  doubled  or  trebled:  his 
stock  on  hand  would  become  extremely  large  and  unbal- 
anced, with  the  possibility  of  enormous  shrinkage  in  values 
due  to  the  everchanging  character  of  'Code"   staple  articles. 

This  would  seem  to  establish  the  fact  that  all  interests  in- 
volved, from  the  manufacturer  to  the  ultimate  consumer,  are 
benefited  or  injured  according  to  the  harmonious  or  inharmo- 
nious relation  of  these  interests  to  each  other.  Assuming  that 
the  manufacturer  is  sincere  in  his  desire  to  confine  his  busi- 
ness to  the  jobber,  the  greatest  trouble  generally  arises 
through  the  representative  of  the  manufacturer,  particularly 
in  the  person  of  the  manufacturer's  agent.  Unless  such  repre- 
sentative is  properly  coached  and  is  sincere  and  earnest  in 
endeavoring  to  follow  out  the  wishes  of  the  manufacturer, 
constant  friction  and  trouble  between  seller  and  purchaser 
must  ensue. 
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Manufacturers'  agents  should  be  divided  with  a  well- 
defined  line  into  two  classes.  First:  Agents  representing 
large  and  responsible  manufacturers  whose  commodities  are 
distributed  solely  through  the  jobbing  trade.  Second: 
Agents  or  representatives  of  smaller  fac'ories,  or  those  manu- 
facturing only  such  specialties  as  are  not  handled  or  sold 
by  the  jobbing  trade,  but  which  through  their  very  nature 
as  specialties  are  handled  direct  to  the  retail,  contracting  or 
consuming  trade.  One  great  trouble  is  that  manufacturers' 
agents  frequently  neglect  to  recognize  the  dividing  line  be- 
tween these  two  classes,  and  agents  handling  a  jobbing  line 
should  not  handle  a  retail  line.  A  definition  of  a  legitimate 
manufacturers'  agent,  who,  as  such,  is  entitled  to  the  jobbei 
support,  would  seem  to  lie  in  order  here  and  we  offer  the  fol- 
lowing: 

".In  agent  zvho  confines  his  sales  to  jobbers  exclusively  on 
all  articles  carried  in  stock  by  any  jobber  in  the  locality  where 
the  manufacturer's  agent  operates." 

The  relation  of  the  jobber  to  the  contractor  or  retailer  is  a 
little  more  difficult  to  define,  but  the  same  general  princi- 
ples underlying  the  relations  of  the  manufacturer  and  jobb< 
must  be  applied.  By  this,  we  mean  that  just  as  the  manufac- 
turer and  jobber  should  mutually  respect  each  other's  rights, 
so  the  jobber  and  the  retailer  or  contractor  should  bave  the 
same  mutual  respect,  and  the  jobbei  should  not  compete  with 
the  retailer  jusi  as  the  latter  should  not  attempt  to  do  a  job- 
bing business. 

It  should  be  the  duy  of  every  jobbei  to  ee  thai  the  eon 
tractor  or  retailer  is  properly  protected  in  bis  business  not 
only  as  to  purchasing,  but  by  a  well  defined  policy  of  non- 
interference «itli  the  strictly  retail  trade.  The  financial  suc- 
cess of  the  retailer  or  con'ractor  is  essential  to  the  financial 
success  of  the  jobber  j  ist  us  the  success  or  failure  of  the 
jobber  must  mean  a  profit  or  a  loss  to  the  manufacturer. 

Much  can  be  done  to  remove  pn  sent  difficulties  if  the  eon- 
tractor  or  retailer  would  confine  bis  purchases  exclusively  to 
the  jobbers  in  his  locality,  which  would  place  him  in  posi- 
tion to  demand  of  the  jobber  such  consideration  as  would 
give  him  assured  protection. 

One  of  the  greatest  difficulties  in  this  relation  of  whole- 
saler to  retailer  is  to  define  classes  of  irade  that  should  legiti- 
macy buy  from  the  jobber  or  wholesaler  as  a  part  from 
those  whose  business  should  lie  solelj  with  the  contractor 
or  retailer,  and  as  a  step  in  this  direction  of  defining  the 
classes  of  trade  that  should  be  entitled  to  wholesale  prices 
on  electrical  supplies,  we  offer  the  following: 

"Those  engaged  in  generating  and  distributing  electric  cur- 
rent, electrical  contractors,  dealers  in  electrical  supplies  or  fix- 
tures, steam  and  street  railroad  companies,  steamship  companies, 
1  deplume  and  Telegraph  companies,  municipalities,  branches 
of  the  U  S  Government,  of  the  Stale  Government,  universities, 
ship  building  companies,  oil  i  mpanies,  manufacturers  ivho  pur- 
chase electrical  apparatus  or  suppllies  for  resale  in  combination 
zvith  their  own  product,  industrial  enterprises  such  as  lumber 
manufacturing  companies,  mining  companies,  cement  mnufactur- 
ers.\  Purchasers  other  than  the  above  should  legitimately  buy 
from  the  contractor  or  retailer." 

While  nil  the  surface  this  definition  seems  to  take  in  a 
large  list  of  consuming  buyers,  still  those  buyers  are  of  such 
magnitude  and  importance  in  their  relation  to  the  entire  com- 
munity as  to  warrant  their  consideration  from  the  jobber  or 
wholesaler.  It  is  conceded  that  this  condition  is  subject  to 
change  and  correction  as  affected  by  time  and  progress,  but 
practice  and  experience  justify  this  position  at  the  present. 


flow  of  5100  cubic  feet  per  second,  and  flowing  through  a 
narrow  canyon  in  solid  rock  for  90  miles  above  its  mouth,  is 
the  most  important.  This  stream  parallels  the  Willamette 
Valley  and  flows  into  the  Columbia  River  90  miles  east  of 
Portland.  It  has  3480  feet  fall  from  Bend  to  its  mouth.  500 
feet  of  this  being  in  the  last  36  miles.  Within  this  distance 
of  36  miles  290,000  theoretical  horsepower  can  be  developed. 
This,  at  the  extremely  low  value  of  $10  per  horsepower  per 
year,   would   produce  an  annual   revenue  of  nearly   $3,000,000. 

Hood  River  falls  Tin  feet  in  the  last  11  miles  of  its  course. 
It  will  furnish  2800  brake-horsepower  per  mile. 

The  McKenzie  River  has  an  average  low-water  flow  of 
about  2200  cubic  feet  per  second.  Its  fall  is  11.5  feet  per  mile 
in  the  vicinity  of  Eugene  and  26  feet  per  mile  at  Belknap 
Bridge.  In  the  39  miles  above  Hendricks  Ferry  its  fall 
averages  16.7  per  mile. 

The  North  Fork  of  the  Santiam  River  has  a  minimum  flow 
of  12'  cubic  feet  per  second  at  Mehama.  It  falls  11.9  feet  pet- 
mile  in  the  vicinity  of  Mill  City  and  66.3  feet  per  mile  near 
Manha.  i' 1  miles  above.  The  average  in  ibis  region  is  37.5 
feet  per  mile. 

fifteen  thousand  electric  horsepower  is  now  being  de- 
veloped at  Cazadero,  on  the  Clackamas  River,  and  about   12,000 

epower  at  Oregon  City  during  the  low  water  in  the  Wil- 
lamette. A i  Cold  Ray,  in  southern  Oregon,  on  the  Walla  Walla 
River,  and  at  Rock  Creek,  in  eastern  Oregon,  large  hydro- 
electric power  plants  are  in  operation.  A  large  plant  is  being 
constructed  near  Portland,  on  the  Sandy  River. 


WATER  POWER  IN  OREGON. 
In  a  recent  government  publication  it  is  stated  that  the 
most  important  streams  in  Oregon  for  development  of  water 
power  are  those  heading  in  the  high,  perpetual  snow-clad 
Cascade  Mountains  and  dropping  rapidly  to  the  sea  level. 
Of  these    streams,   the   Deschutes   River,   having   a   minimum 


SEATTLE  ELECTRIC  TRIES  NEW  BRAKE. 

The  Seattle  Elec  ric  Company  of  Seattle.  Wash.,  is  ex- 
pi  rinn  tiling  on  the  West  Queen  Anne  lines  with  an  electro- 
magneto  brake.  The  device  has  responded  to  all  tests  put 
upon  ii  to  dale  and  the  officers  of  the  company  state  that  if 
i1  proves  as  successful  in  Seattle  as  it  has  in  other  cities 
danger  on  the  hill  street  car  lines  will  be  greatly  lessened. 
A  car  equipped  with  the  new  brake  and  carrying  officers  of 
the  companj  was  run  up  and  down  Queen  Anne  hill  recently 
without  the  use  of  the  counterweight.  The  car  was  under 
control  at  all  times.  The  tests  will  be  continued  for  another 
two  months,  however,  before  the  use  of  the  brake  is  made 
general. 

The  brake  consists  of  a  shoe  which  rests  on  the  track 
between  i lie  ear  trucks.  Attached  to  this  is  a  magnet,  which 
is  under  control  of  the  motorman  by  means  of  a  "point 
switch."  By  throwing  current  into  the  magnet  an  attraction 
is  set  up  between  tlie  rail  and  the  shoe,  which  may  be  varied 
in  intensity  at  the  will  of  the  motorman.  The  braking  force  is 
the  friction  between  the  shoe  and  the  track,  and  also  the  pull 
of  the  magnet.  The  new  brake  is  so  arranged  that  if  the 
trolley  pole  leaves  the  wire  the  brake  automatically  sets. 
The  grea'er  the  speed  of  the  car  the  harder  the  brake  sets. 

The  particular  feature  of  the  new  brake  is  that  it  does 
away  with  the  flat  wheel  nuisance.  As  the  device  works  on 
the  track  only,  the  wheels  are  never  locked  and  cannot  slide. 

"The  new  brake,"  said  E.  E.  Potter,  general  manager  of 
the  Seattle  Electric  Company,  "lias  been  indorsed  by  the 
British  Society  of  Engineers  and  has  been  in  use  in  Pittsburg, 
Los  Angeles  and  other  cities  of  the  United  States.  The  brake 
we  are  experimenting  with  is  an  advance  over  most  of  those 
now  in  use  elsewhere.  A  similar  device  is  used  in  Portland 
on  the  Portland  Heights  line  and  has  given  satisfaction. 

"We  are  now  experimenting  with  the  brake  to  find  its 
effect  on  the  motors.  As  it  releases  when  the  currenl  is  off 
the  motors  and  the  motors  work  going  down  hill  as  well 
as  up.'  there  is  a  strain  on  them  which  may  have  an  injurious 
effec'.  We  want  to  see  whether  the  insulation  can  stand  the 
strain  that  is  put  upon  it. 

"Otherwise  the  brake  works  well.  We  will  use  it  if  it  is 
found  to  be  serviceable.  We  will  use  it  on  the  Queen  Anne 
lines  as  an  auxiliary  to  the  counterweight  system.  It  is 
probable  that  it  will  be  fitted  to  all  cars  which  climb  a  grade 
of  from  6  to  9  per  cent." 
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TRADE   NOTES. 
It  is  stated  thai   tl rders  of  the  General   Electric  Com- 
pany  since  ihe   flrsl   of   February   have   been    running  al    the 

en   $51, I   and   $53, a   year     The  or- 

ived   in   the   last   fiscal  $44, , , 

a  the  fiscal  year  ended  Januarj   31,   1909,  about   $60, 

000.  The  management  is  of  the  opinion  thai  orders  for  the 
current  year  will  equal  those  reported  in  any  year  since  the 
company   was  organized. 

The  Simmen  automatic  safetj  device,  installed  on  the 
Atchison,  Topeka  X:  Santa  Fe  Railway  in  California  some 
months  ago,  lias  proven  sa  isfactory.  This  new  invention  en- 
tirely dispenses  with  the  telegraph  operator.  Each  train  as 
it  passes  over  the  road  automatically  makes  a  record  on  a 
sheet   in  the  tram  d  -  office      Bj    means  of  red  and 

green  lamps  and  a  gong  thi  i  tier  can  at  any  tim 

nal  direct   to  thi  slow  down  or  pro, 

The    Arthur    1).    Little    Laboratory    announces    the    incor- 
poration of  their  company   under  the  name   Arthur   l>    L 
Incorporated,    for    the    purpose    Ol 

engineering  chemis  "i.     The 

uess  of  this  laboratory  was  established  in  d  it   is  the 

1  h    its 

large  staff  of  specialsits  to  under  work  involving 

application   of  chemistry   to   industry. 

The    Holopn;  'any    of    New    York    has    moved    its 

il  offices,  wiili  the  headquarters  of    he  sales  and  i 
neering  dei  .  to  Newark,  Ohio,  wl  Holophane 

is    manufactured.      Thi  company    has 

been    handled    up   till    now    from    New    York    city,    hut    in    the 
of    prompter    shipments    and    to  serve    the 

a  sing    hum  I  utire 

organization   was   d<  dvisable.     The   branch   offio 

the  sa  trtment,   located   in   New   Yoi 

i]    and  Chicago,  however,  will  continu'  It  is 

an  interesting  indication  of  Holophane  system  that  only  one 
working  daj    was  losl   between  thi  i    business 

in  N.w  York  and  the  opening  in  Newark.  Practically  the 
only  inconvenience  experienced  by  customers  was  due  to  de- 
lay caused  by  mail  to  New  York  after  the 
closing  of  the  old  ol 

liining  the  pasi  ninety  days  Allis-Chalmers  Company 
has    taken   contracts    for   upwards   of    thirl  iteam    tur- 

bines and   generators.   .  capacity    nearly 

k.    w.    and    negotiation  ow     pending    for    more    than 

double  that  number.     Among    the   orders   recently    placed   is 

one  for  a  unit  of  2 1  k.  w.  for  the  Public  Servio    '  orpora- 

tion    of    New    Jersey,    to    be    installed    at    Camden,    am 

of  20U0   k.   \. .   purchased   by   the   Stone   &    Webster    Engineer 

ing  Corporation   for  the   El   Paso   Electric   Railway   Company. 

El  Paso,  Tex.,  and  a    2 k.  w.   machine   to  be   placed  on   a 

"repeat"  order  in  the  Public  Service  Station  of  the  city  of 
Columbus,    Ohio. 

Among  the  orders  just  booked  are  three  gas  engines  agg 
gating   1000    h.    p.,   direct   connected   to   three   Allis-Chalmers 
electric    generators,    for    the    Palmetto    Phosphate    Company. 
Tiger  Bay.  Florida  of  approximately  the  same 

size,  with  generator,  for  the  Arm-  impany's  plant 

at  Camden.  X.  J.;    a    150t  driven   electric  unit  and 

seven   Standard  driven  blowing  engines 

In    the    power    and  a]    field    figures    obtained    for 

March  and  April  from  the  la  si  builder  in  this  country  of 
all  tyi  11   as  of  electric  generators. 

traiv.  tc.  viz.:   Allis-Chalmers  Company,  show 

mber  of  conl  plants  of  moderate  size,  av- 

eraging abou!   400  I  -legate  of  apparatus  for 


which  represents  the  enormous  capacity  of  61,985  horse- 
i.  Among  the  larger  purchasers  are  the  San  Angelo 
Water  Works  Company,  San  Angelo,  Texas;  Pacific  (".as  & 
Electric  Company  San  Francisco.  Cal.;  Northern  Idaho  & 
\bmiaiia  Power  i'u.  Sand  I'. mil.  Idaho;  Utah  Light  &  Railway 
Co.,  Sab  Lake  City,  Utah;  Union  Pacific  Coal  Co.,  Omaha, 
Mi  ii  Texas  Pacific  Coal  Co..  Thurber,  Texas;  El  Tiro  Cop- 
per l'«.  El  Tiro.  Ariz.;  Intercolonial  Railwaj  of  Canada, 
mi.  N.  I',..  Particularly  noteworthy  of  present  activity 
is  a  contract  placed  with  Allis-Chalmers  Company  by  The 
Milwaukee  Electric  Railway  &  Lighl  Company,  John  1.  Beggs, 
president,  for  two  1500  k.  W.  motor  generator  sets,  one  500 
k.  w.  balancer,  six  2000  k.  w.  transformers,  two  300  k.  w. 
transformers,  two  300  k.  w.  motor  generator  sets  and  a  300 
k.  w.  generator  of  the  water-wheel  type,  much  of  this  appa 
rat  us  constituting  a  "repeat"  onl 

Following    the    recent    decision    of    the    Illinois    Supreme 

Court,  which  concluded  the  protracted   litigation  due   to  the 

disputed  ownership  of  the  slock  of  the   Kellogg  Swithboard 

>1\    Company,  Chii  former  owners  of  the  com 

including    Milo    (',.    Kellogg,    who    established    the    busi- 

and    his   associates,   are    now    in    possession    of    the    bitsi- 

factory  of  the  company.     The  American  Telephone 
,v    Telegraph   Company   has  d    to   its    pi  owner 

of    the    Kellogg    Company.      On 
April    27    the     reinstated    stockholders    of    the    Kellogg    Com- 
pany    met     and    elected     a     board     of    directors    consisting    of 
iS.    Milo    G.    Kellogg,    Francis    W.     Dunbar.    Kempster    I'.. 
Miller,   Leroj    I  >.    I  P.    Edwards  G     Kellogg 

ami   Wallace   L.    DeWolf.     All  of  tins,-  gentlemen,   with   the 

of     .Mr.     DeWolf,     are  alives     of     tie      eld 

ownership  The  directors  elected  the  follow- 

President,  Milo  G.  Kellogg;  vii  lent,  Leroy 

D.   Kellogg;    secretary  and  tn  Seymour  Guthrie;   exec- 

imittee,   I..    D.    Kellogg,   Francis   W.   Dunbar  and  J. 

I'..   Edwards.     This  proceeding  place-;  the  company  back  in  the 

ranks   of   the     independent     telephone     manufacturers.       It    is 

ted    that  is    doing    a    large    business.      .Mr. 

J.   P.    Edwards  is  the  general  superintendent   and  Mr.   Francis 

W.    Dunbar   is   tie-  chief 

The  effort    thai    has   be.n   ma  lectric  traction  com- 

5,  despite  the  >ss  depression,   to  keep  their 

systems     in     good     operating    conditions,    is     not    generally 
nized;    bul   one  evidence   recently   brought   to  the  atten- 
of  this  paper  is  the  fact   that   since  January  1st,  of  this 
year.    Alii  s    Company,    one    of    the    largest    builders 

of    street    and    interurban    railway    apparatus,    has    received 
orders   for   nearly    1000   air-brake   equipments.      These   include 
the   company's   latest    type   of  straight    air   brakes   for  single 
i     operatii  ighl    air   emergenc  tnent,   combined 

straight  and  automatic  air  brake  equipments  for  2  or  3  car- 
train  omatic  air  brake  equipments  for  electric  loco 
motives  and  heavy  interurban  trains.  Among  the  companies 
haying  tire  the  following:  Tampa  &  Sulphur  Springs  Trac- 
tion Company.  Tampa,  Fla.:  Third  Avenue  Railway  Company, 
New  York;  Tarrytown  &  White  Plains  Railway  Company, 
White  Plains.  N.  Y. ;  Yonkers  Street  Railway  Company,  Yon- 
kers,  N  Y  :  Omaha  &  Council  Bluffs  Street  Railway,  Omaha, 
Neb.;  Conestoga  Traction  Company,  Lancaster,  Pa.:  Ogden 
Rapid  Transit  Com  Ogden,  Utah;  Atlantic  Shore  Line 
Railway  Company.  Kennebunk,  Me.:  General  Construction 
Company,  Omaha,  Neb.:  Sandusky.  Norwalk  &  Mansfield 
Railway  Company.  Norwalk,  O.:  Shelbourne  Falls  &  Col- 
rain  Street  Railway  Company.  Shelbourne  Falls,  Mass.;  Ches- 
ter Traction  Company.  Chester,  Pa.;  Lebanon  Valley  Street 
Railway  Co.,  Lebanon.  Pa.;  Rochester  Railway  Company. 
Rochester.  N.  Y.;  Eastern  Wisconsin  Railway  &  Light  Com- 
pany, Fond  du  Lac,  Wis.;  Transit  Supply  Company.  Minneapo- 
lis.  Minn.;    Chicago  City  Railway  Company.  Chicago,  111. 
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BATTERY  CHARGING  IN  AUTOMOBILE  GAR- 
AGES WITH  MERCURY  ARC  RECTIFIERS. 
In  many  electric  automobile  garages  having  a 
capacity  for  charging  two  or  more  batteries  at  one 
time,  the  charging  is  done  directly  from  direct  current 
feeders  or  through  a  motor  generator  set  from  alter- 
nating current  feeders.  The  general  connections  are 
similar  to  those  shown  in  Fig.  l  either  with  or  without 
the  motor  generator.  There  are  a  small  number  of 
garages  using  single  curcuit  rectifier  outfits,  one  for 
each  battery  to  be  charged,  but  while  this  method  is 
very  satisfactory  and  highly  efficient,  the  cost  of  the 
original  installation  is  rather  more  than  mosl  garages 
care  to  invest  for  this  purpose. 

A  large  number  oi  charging  garages  are  now  us- 
ing the  public  garage  type  of  rectifier,  which  is  de- 
scribed later  in  this  article. 
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Referring  again  to  Fig  i.  let  it  be  assumed  that 
six  batteries  are  to  be  charged  from  the  no  volt  cir- 
cuit, and  that  the  number  of  cells  in  the  various  bat- 
teries is  as  follows;  \o.  t ,  44 ;  \'o.  _>.  40;  No.  3,  30 ; 
No.  4.  24;  No.  5,  H>:  No.  6,  i-'.  The  tabluation  in 
Fig.  1  shows  the  actual  watts  delivered  to  the  battery, 
the  watts  lost  in  the  rheostats  and  the  efficiency  of 
each  circuit,  neglecting  the  loss  in  the  motor  gen- 
erator set.  It  will  be  seen  from  the  last  column  that 
the  efficiency  of  the  complete  system,  exclusive  of  the 
motor  generator  set  will  be  about  58  per  cent;  with 
the  motor  generator  set  having  an  approximate  effi- 
ciency of  J?  per  cent,  the  efficiency  of  the  system  will 
average  abi ml  44  per  cent. 

The  public  garage  type  of  mercury  arc  rectifier 
is  shown  in  Fig.  2.  This  outfit  is  designed  for  use  on 
a  -'_'o  volt  60  cycle  alternating  current  circuit  and  con- 
sists of  a  two-panel  dull  black  slate  switchboard  with 
necessary  regulating  compensator,  reactance,  equaliz- 
ing rheostats,  rectifier  tubes  and  necessary  switches, 
all  suitably  mounted  with  a  view  to  obtaining  the  most 
compact     and    convenient    equipment    possible.     The 


left-hand  panel  of  the  switchboard  is  known  as  the  rec- 
tifier controlling  panel  and  on  it  is  mounted  the  ap- 
paratus particularly  essential  to  the  starting  of  the 
rectifier  tube  and  regulation  of  the  rectified  current. 
The  right-hand  or  charging  circuit  panel  is  equipped 
with  six  triple  pole  double  throw  switches  which  lead 
to  the  various  charging  circuits,  two  60-amp.  am- 
meters and  a  6-point  voltmeter  switch  for  adjusting 
one  of  the  voltmeters  on  the  left-hand  panel  for  read- 
ing the  voltages  of  the  various  batteries  being- charged. 


liu. 


■iililir    t.:ir:it;<'    Type    of    RertiQer. 


The  general  scheme  of  connections  of  the  charging 
circuits  on  the  garage  panel  is  outlined  in  Fig.  3.  The 
rectifier  when  charging  a  group  of  batteries  similar  to 
that  shown  in  Fig.  1  would  supply  an  average  oi  about 
[93  volts  on  the  charging  circuit.  It  will  be  noted 
from  big.  3  that  the  six  batteries  are  arranged  in  two 
circuits  of  three  batteries  each,  the  batteries  being 
equally  divided  between  the  two  circuits.  The  tabula 
tion  just  below  the  diagram  gives  the  losses  and  effi- 
ciencies when  charging  with  these  connections.  It  will 
lie  noted  from  this  table  that  the  average  efficiency  of 
the  charging  circuits  alone  neglecting  the  very  small 
losses  in  wiring  is  00  per  cent.  As  the  efficiency  of 
the  rectifier  when  delivering  [93  volts  is  about  84  pet- 
cent,  the  total  combined  efficiency  if  the  complete 
charging  equipment  would  be  about  8_>  per  cent. 

Referring  to  the  table  in  Fig,  1,  it  will  be  seen  that 
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the  total  watts  used  in  the  charging  circuits  is  i,; 
At  jz,  per  cent  efficiency  this  would  mean  an  input 
in  the  motor  generator  set  of  about  17.6  kilowatts 
The  input  in  the  rectifier  under  the  conditions  shown 
in  Fug.  3  would  be  about  9.2  kilowatts,  representing 
a  saving  of  8.4  kilowatts  for  each  hour  of  operation 
under  similar  conditions,     t  >  f  course,  a  small  part  of 
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this  saving  would  have  to  be  used  for  buying  renewal 
tubes  for  the  rectifier,  but  even  considering  the  slight 
additional  expense,  the  saving  in  power  could  figure 
out  a1   leasl   21 1  i  >r  25  per  cent. 
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While  some  garag<  operators  might  consider  the 
combination  of  cells  given  in  the  foregoing  example 
as  an   unfavorabli  it  should   be   borne   in   mind 

that  batteries  of  the  various  number  of  cells  mentioned 
are  furnished  by  representative  electric  vehicle  manu- 
facturers for  use  in  their  "Electrics."     Nor  is  it  possi- 


ble for  a  garage  to  control  the  conditions  and  make 
them  must  favorable  to  the  charging  plant;  for  exam- 
ple, garages  are  frequently  called  upon  to  charge  a 
single  battery  with  a  large  number  of  cells,  say  a  40- 
cell  battery,  and  a  large  number  of  batteries  with  a 
smaller  number  of  cells,  for  instance,  5-24-cell  bat- 
teries. When  charging  such  a  group  of  batteries  from 
a  no-voit  direct  current  circuit,  the  efficiency  would 
be  about  44  per  cent.  When  charging  the  same  bat- 
teries with  a  rectifier,  the  efficiency  would  be  about  j^ 
per  cent. 

The  following  tabulation  oi  efficiencies  when  charg 
ing  various  sizes  oi  batteries  is  given  below.  For  the 
sake  of  comparison,  the  charging  rate  on  all  batteries 
is  taken  as  20  amps,  and  the  average  volts  per  cell 
as  2.3.  While  some  batteries  are  designed  for  a  heav- 
ier charging  rate,  the  average  battery  can  be  efficiently 
and  economically  charged  at  this  rate,  although  the 
time  of  charging  may  l>e  somewhat  longer. 

There  are,  of  course,  almost  innumerable  com- 
binations of  batteries  possible,  but  the  above  will  give 
the  general  basis  for  comparison  between  the  various 
inethi ids  1  if  charging. 

It  will  be  noted  from  Fig.  4.  which  is  a  complete 
diagram  of  connections  of  the  rectifier  garage  set, 
that  when  a  batter)  is  connected  to  the  terminals  of 
each  of  the  triple  pole  switches  marked  and 
and  the  switches  thrown  in  the  upper  position,  the  bat- 
teries are  connected  in  two  series  groups  similar  to 
Fig.  3.  If  all  the  u  cell  batteries  are  to  be  charged 
at  one  time  the)  ma)  be  charged  in  series  l>\  simply 
reversing  the  position  of  a  double  pole,  double  throw 
•-witch  on  the-  left  hand  panel.  For  practically  all 
charging,  however,  the  circuits  will  be  connected  in 
series  multiple  as  -.hewn  in   Fig.  3. 

in  each  of  the  twi  series  charging  circuits  is  con- 
nected a  60-amp.  ammeter  and  a  rheostat  for  equaliz- 
ing the  current  between  the  two  circuits.  |  n  order 
to  use  as  little  of  the  resistance  as  possible  the  number 
of  cells  of  battery  should  be  arranged  to  be  as  nearl) 
ecpial  as  practical.  When  it  is  desired  to  cut  out  a 
battery  for  any  reason  the  switch  to  which  this  bat- 
tery is  connected  should  be  opened,  a  sufficient  amount 
of  the  charging  rheostat  cut  in  and  the  switch  thrown 
into  the  upper  position.  This  cuts  out  the  battery, 
but  the  series  circuit  is  nol  broken  and  the  charging 
of  the  remaining  batteries   will  be  continued. 

A  sub-base  shown  below  the  right-hand  section 
in  Fig.  2  is  sometimes  furnished.  This  sub-base  is 
equipped  with  six  non-reversible  plug  receptacles  and 
six  charging  plugs.  To  these  plugs  should  be  attached 
six  charging  cables  leading  to  various  points  in  the 
garage.  The  use  of  this  sub-base  permits  of  readily 
changing  the  various  batteries  under  charge  from  one 
circuit  to  the  other  in  order  to  make  the  most  effi- 
cient combination  without  moving  the  vehicles  from 
place  to  place  in  the  garage. 

With  this  type  of  rectifier  it  is  possible  to  charge 
at  one  time  a  total  of  180  cells  of  lead  plate  batterv 
at  20  amps.  each. 

About  30  of  these  parage  panels  are  now  in  actual 
service,  giving  excellent  results  and  proving  that  the 
above  efficiencies  outlined  are  not  merelv  theoretical. 
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FIXTURES   FOR   WHITNEY    BUILDING. 
The  contract  has  been  placed  for  several  hundred  light  ins 
fixtures  for  the  new  Whitney  Building  now  under  construction 
on  Geary  street.  San  Francisco.     They  are  to  be  the  new  type 


New     H. -M  innilii     Fixture. 

of  fixture  manufactured  by  the  Benjamin  Electric  Manufac- 
turing Company  of  Chicago  and  contract  calls  for  their  com 
plete  equipment  with  Holophane  E  type  reflectors  and  Ben- 
jamin angle  sockets   fitted   for  tungsten   lamps. 

This  is  a  new  type  of  fixture  recently   brought  out    by   the 

Benjamin  Company  and  is  shipped  packed  one  in  a  box.  wired 
complete,  ready  for  installation. 


NEW  CATALOGUES. 
Keuffel  <v  Esser  Company  of  Hoboken,  X.  J.,  has  issued 
the  33d  edition  of  its  catalog  of  drawing  materials  and  sur- 
veying instruments.  A  new  feature  of  the  catalog  is  a  special 
section  for  drafting  office  furniture,  which  now  forms  an  im- 
portant department  among  the  goods  manufactured. 

The  Westinghouse  Air  Brake  Company  has  issued  a  new 
instruction  pamphlet  entitled  "The  Type  K  Triple  Valve  " 
The  boQk  is  known  as  Instruction  Pamphlet  Xo.  5030  ami  con 
tains  a  complete  description,  with  drawings,  of  the  kites- 
design  of  this  valve,  together  with  instructions  for  its  installa- 
tion and  operation. 

The  General  Electric  Company  is  just  issuing  a  Bulletin 
devoted  to  Tungsten  Economy  Diffusers,  which  supersedes 
a  previous  publication  on  this  subject.  The  new  Bulletin, 
Xo.  4660,  goes  more  into  detail  and  contains  illustrations  of 
this  diffuser  in  connection  with  fixtures  of  various  designs. 
This  publication  will  be  of  interest  to  those  contemplating 
the  use  of  Tungsten  lamps. 

The  Sterling  Varnish  Company  of  Pittsburg,  Pa.,  has 
issued  a  "Catalog  of  Insulation,"  in  which  the  company's  va- 
rious materials  are  described  and  the  directions  for  their  use 
given,  making  the  booklet  or  practical  value.  Among  the  com- 
pany's products  are  extra  insulating  varnish,  black  plastic  in- 
sulator, Motorlac,  extra  black  finishing  varnish, black  armature 
lacquer,  black  air  drying  varnish,  black  core  plate  varnish  and 
black  insulating  paint.  The  contents  of  the  catalog  also 
include  the  care  of  insulating  compounds  and  their  thinning, 
comparison  of  thermometerical  scales,  comparison  of  Beaume 
and  specific  gravity  scales,  specific  gravities,  solvents,  baking 
and  dipping  coils,  dipping  tanks  and  baking  ovens. 


The  H.  W.  Johns-Manville  Company  of  San  Francisco, 
Seattle  and  Los  Angeles,  are  distributing  a  very  tasty  little 
pamphlet  descriptive  of  the  J-M  Permanite  Sheet  Packing. 
It  calls  attention  in  a  brief  way  to  the  various  conditions 
under  which  this  material  can   be  used  to  advantage. 

The  H.  W.  Johns-Manville  Company  ate  distributing  as 
the  latest  issue  from  the  J.-M.  Press  a  pamphlet  entitled  \ 
Story  in  Black  and  White."  It  treats  of  J.-M.  asbestos  roofing, 
giving  briefly  some  interesting  facts  relating  to  the  mining 
of  asbestos,  the  plants  where  asbestos  roofing  is  manufac 
tilled  and  some  details  covering  the  method  of  manufacture 
and  the  advantage  of  its  use. 

The  Standard  Engineering  Company,  69  Xatoma  sire.-'. 
San  Francisco,  has  issued  a  very  attractive  reprint  of  the 
article  on  a  -.Modern  Hospital  Power  Plant"  which  appeared 
in  the  "Journal  of  Electricity,  Power  and  Gas,"  under  dale  ol 
of  April  17th.  It  covers  a  complete  description  of  the  instal- 
lation of  the  power  plant  in  the  new  Southern  Pacific  Hospi- 
tal tit  San  Francisco  ami  a  copy  will  be  mailed  on  request 
to  anj    one  interested. 

l"lie  Electric  Storage  Battery  Company,  Philadelphia.  Pa.. 
and  San  Francisco,  has  instituted  a  campaign  consisting  of 
a  series  of  newspaper  advertisements  for  central  stations  who 
want  more  power  business.  This  series  include  a  line  line 
ol  forceful,  illustrated  advertisements,  bringing  out  the  itiili  y 
and  feasibility  of  operating  electric  carriages  and  elec'ric 
power  wagons.  The  plates  are  so  arranged  that  all  that  is 
necessarj  foi  use  in  tun  city  is  the  setting  up  of  the  name 
of    the    central-station    company. 

The  General  Electric  Company  has  recently  issued  Bul- 
letin Xo.  1658  describing  the  Type  US-l-t  Ball  Bearing  Trol- 
ley Base.  The  type  of  double  ball-bearing  used  on  this  base 
produces  an  extremely  sensitive  action  which,  by  eliminating 
tlte  arcing,  pounding,  wrenching,  etc.,  inherent  in  ordinary 
forms,  insures,  a  minimum  wear  on  trolley  wheel  and  over- 
head construction.  A  cushioned  stop  is  provided  to  protect 
the  pole  from  bending  or  breaking  should  the  wheel  leave 
the  wire.  This  publication  contains,  also,  a  list  of  supply  parts 
for  this  ba  i 

In  Bulletin  Xo.  4659.  just  being  issued  by  the  General  Elec- 
tric Company,  are  described  some  switchboard  instruments  for 
use  on  alternating  current  circuits,  and  constructed  on  the 
induction  principle.  Ammeters,  voltmeters  and  wattmeters 
are  made  in  this  type  of  instrument,  and  are  constructed 
so  as  to  be  uninfluenced  by  stray  fields.  Indications  of  the 
pointer    are    rendered    "dead     beat"    and    the    scale    extends 

il' sili    tin    arc    of    300    degrees    and    is    practically    uniform 

throughout.      This    Bulletin    contains   catalog   numbers,   prices 
and  dimensions  of  this  instrument. 

The  Fort  Wayne  Electric  Works.  Fort  Wayne.  Ind.,  calls 
particular  attention  to  the  following  bulletins  just  put  out: 
Xo.  1112.  on  Type  D.  C.  P..  enclosed  direct-current  arc  lamps. 
Form  C,  for  operation  on  power  circuits';  No.  1115,  on  single- 
phase  integrating  induction  wattmeters;  Xo.  116.  on  Type 
DCM  enclosed  direct-current  multiple  arc  lamps.  AH  are 
handsomely  illustrated  and  complete  in  technical  detail.  The 
company  is  the  well-known  manufacturer  of  the  "Wood"  sys- 
leiis.  and  any  pamphlet  sent  out  by  its  publication  depart- 
ment  is  worthy  the  closest  attention. 

Circular  1502  issued  by  the  Westinghouse  Electric  &  Man- 
ufacturing Company  contains  much  valuable  information  on 
alternating  current  distribution  covering  transformers,  light- 
ning  arresters,  insulators,  cross  arms,  etc.  Considerable  space 
is  devoted  to  underground  and  overhead  construction  applicable 
to  congested  and  scattered  districts.  There  is  also  given  in- 
formation on  potential  regulating  systems.  The  circular  con- 
tains 52  pages  of  information  of  value  to  any  central  station 
man  or  any  other  connected  in  any  way  with  the  distribution 
of    power    by    alternating    current    lines. 
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919,691.      Electrically-Illuminated     Drinking-Glass.      Joseph 

li     ('aliill.   St.   James,    \     Y       In   a   drinkin  having   an 

opening  extending   from   the  bottom  of  iis   bow]    through   its 

stem  and   base,   the  combination   with  a  glass  tube,  an   incan 

ic  lamp  in   the  upper  end  of  said   i  ube,  a    plug 

f  said   tube  and   conducting   wires   leading 


rom  within  said  tube  to  said  lamp,  a  lamp  socket  se< 
within  said  opening  in  the  glass  adjacent  to  its  has.'  and  elec- 
trically and  mechanical!)   connected   with  said  lamp  and  sup- 

-■    said    tube    and    lamp,    a    sub-base    for    the    glass,   an 

ic  battery   within  said   sub-base,  and  electric  conductors 
he  said  battery  and  lamp  socket  wherebj   the  incan- 

m   elecl  ric  lamp  is  illuminated. 


921,050.    Snap  Switch.    James  II    Wyatt,  Philadelphia,  Pa 
assignor  to   William    M.   Scott,    Philadelphia,    Pa.     in   a   snap 
It.     the     combination     wi'h     a     pivoted     contact     carrj 
ing    member,    ol     a     detent     member  enga  d    rotating 

uiih    tlic   same,  cats   upon   said   detenl    member,  a   spring  en- 


_:_.   . 


gaging  said  ears   to  hold   said  detent   member  in  normal  posi- 
tion, an  operating  spring,  a   spring  winding  member,  and   a 

tction  on  said  spring  winding  member  disposed   bel 

arrying  member  and  i-s  axis  of  movemenl    for 

Sing    said    cars    upon    said    detenl    member    to    shift    the 


921,196.     Detachable  Plug.     Puzant   R.   Yuzuk,  New   York. 
X.    Y  .   assign,  pany,    Schenectady, 

N'-  Y.     In  a  .I  combination  of  an  insulating 


scenting  it   to  a  socket  and  electrically  connecting  said  con 

io  the  circuit,  a  terminal  bearing  portion  readily  detach 
tilde  from  said  base  portion  and  said  contacts,  a  fuse  link 
interposed  in  the  circuit  and  carried  by  said  base  portion  on 
iis  front  sub,  ami  a  cover  secured  to  said  base  portion  and 
situated  between  the  fronl  side  of  said  litis.'  portion  and  said 
terminal  bearing  portion,  said  cover  having  opening-  for  the 
terminals  of  said  terminal  bearing  portion. 


921,038.     Ceiling   Rosette  for   Drop    Electric   Lamps.      Wil 

liam  Wilbraham,  Chicago,  111.    A  rosette  consisting  of  a  block 

of    insulating    material    having    tin    axial    passage    extending 

through  the  block  ami  a  lateral  perf  ration  in  the  wall  of  the 

assage  being  provided  with  ;m  internal  shouldei 


ral  perforation  lo  receive  the  head  of  an  attach- 

crew  insetted  in  tin-  passage;    whereby  the  block  may  be 

ecu. -d   I,,  ;,    u;,ii    by   such   screw   and  a  conductor   may    be 

d  through  the  perforation  and  thence  downward   in  tin1 

open  portion  of  the  passage,  substantially  as  set  forth. 


921,367.     Adjustable   Bracke*.     Edward   li.  Craft.  Chicago 

signor  to  Western   Electric  Company,  Chicago,  lii.     An 

adjustable    supporting    bracket    comprising    opposed    toggle 

levers  pivotally   united  tit   their  ends,  supports  lot    said   levers 

having    main    slots    in    which    said    pivots    reciprocate,    said 


tl    -in    th.     front    side    th. 
cated    on    the  said    base    portion    for 


supports  having  slots  therein  at  right  angles  to  said  main  slots, 
and  pins  carried  by  said  levers  adapted  to  travel  in  said 
angular  slots,  whereby  compound  tram  movements  may  be 
imparted  to  said  levers,  ami  force  applied  to  said  bracket 
orher  than  in  the  direction  of  contraction  or  expansion  is 
incapable  of  varying  the  adjustment   thereof. 
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FINANCIAL. 

LONG  BEACH,  CAL. — The  Alamitos  Water  Company  has 
issued  bonds  to  the  amount  of  $200,000  for  improving  its 
system. 

OAKLAND,  CAL.— The  Burk's  Oil  Company  has  levied  an 
assessment  of  five  cents  per  share  on  the  capita]  s  ock  of  the 
company. 

SAN  FRANCISCO,  CAL.— The  Olympic  Salt  Water  Com 
pany  lias  levied  an  assessment  of  $1   per  share  on  the  capita] 

slock  of  the  company. 

VISALIA,  CAL.— The  Wutchumna  Water  Company  has 
levied  assessment  No.  131  of  $|n  per  share  on  the  capital 
stock  of  the  company. 

SAN   FRANCISCO,   CAL.— The   Apollo   oil    Companj    has 

levied  assessment  No.  1  of  two  cents  per  shl □  the  capital 

stock  of  the  company. 

GLENDALE,  CAL. — Bonds   have    I n    issued    bj    the  city 

council  of  this  city  to  the  amount  of  $60,000   for  the  construe 
lion  of  municipal  electric  light   works. 

OAKLAND.  CAL— The  Central  Oakland  Light  &  Power 
Company  has  applied  for  permission  to  increase  its  bonded 
indebtedness  by  $800,000     The  company  proposes  to  increasi 

its    systems    and    acquire    additional     facilities    in    the    neat 
future. 


INCORPORATIONS. 
FRESNO.   CAL-    The   Merrill   Oil   Company   has   been   in- 
corporated here  with  a  capital  stock  of  $250,00  by  A.  L.  Weil, 
M    Synie.  L.  ISehrendt  and  Jesse  Mui  Her. 

SAX    FRANCISCO,   CAL.-   The    Economic   Gas    C pany 

has  been  incorporated  here  with   a  capital   stock  of  $1,500,000 
by  D.  o.  Druffel,  H.  P.  Eberhard  and  Nicholas  Bowen. 

EUREKA,    CAL.— The    Pacific    Oil    &    Fuel    Company    has 

been  incorporated  here  with  a  capital  stock  of  $10,1 by  A.  C 

Dauphiny,  A.  C.  Barrett,  A.  I.  Streeter,  and  I..  Dauphiny. 

FRESNO,  CAL.— The  Boychester  Oil  Company  has  been 
incorporated  here  with  a  capital  stock  of  $100,000  by  W.  C. 
Rielly,  A.  E.  Shaw,  C.  T.  Buss,  .1.  B.  Derruette  and  s   i;    \dams. 

FRESNO,  CAL— The  ciovis  oil  Company  has  been  in- 
corporated here  with  a  capital  stock  of  $100,000  by  C  E 
Boyd,  I.  S.  Knight.  T.  W.  Pond,  A.  G,  Ehman  and  L.  L.  Ever- 
soll. 

LOS  ANGELES,  CAL.— The   Newport    Hay    Electric   Light 

.v    Powet  Company  has  been  incorporated  here  with  a  capital 

stock   of  $50,000  by    W.    11    Paden,   C.   11.   Christ    and   \v.   W. 
Crosier. 

SAN  FRANCISCO.  CAL.— The  Stauffer  Oil  Company  has 
been  incorporated  here  with  capital  stock  of  $1(1(1. nno  by 
C.  d'Guigne,  .John  Stauffer,  P.  de  Tristian.  W.  Bork  and  R. 
M.  Lyman. 

FRESNO,  CAL.— The  St.  Elmo  oil  Companj  has  been 
incorporated  here  wi!h  a  capital  stock  of  $500,000  by  R  C. 
P.  Smith.  Hairy  Jackins,  G.  W.  Henderson,  J.  T.  Clears  and 
B.   L.  Oliver. 

SACRAMENTO,  CAL.— The  American  Canyon  Water  Com 
pany  has  been  incorporated  here  with  a  capital  stock  of  $1,000,- 
000  by  W.  O.  Bowers.  M.  A.  Nurse,  Chas.  Cunningham.  H.  W: 
Conger.  F.  L.  Atkinson.  S.  F.  McNear,  A.  L.  Darrow.  .1.  H. 
Buffum,  George  P.  Robinson,  H.  L.  Bissell  and  R.  E.  L. 
Stephens. 


LOS  ANGELES,   CAL.— The  Gas   Supplies   Co any    has 

been    incorporated    here    with    a  capita]    stock    of   $20,000    bj 

G.   I'..  Langhlin,  M.  II.   French,  I.  O.  Jacobs,  T.  C.   Powell  and 
C.  M.  Roberts. 

BAKERSFIELD,  CAL.— The  Twenty-three  Oil  Companj 
has  been  incorporated  here  with  a  capital  stock  of  $500,000 
bj  II.  E.  Wright,  11.  W.  rhomas,  W  II  Morris,  T.  M.  Young 
and  W.  I!.  Beaizley. 

SACRAMENTO.  CAL.— The  American  Irrigation  Companj 
has  been  incorporated  here  with  a  capital  stock  of  $250,000 
by  George  P.  Robinson.  II.  A.  Buffum,  F.  L.  Atkinson.  ,1,  F. 
Azevedo,  O.  G.  Hopkins,  W.  F.  Gormley  and  C.  A.  Haines 

SAN  FRANCISCO.  CAL— The  stockholders  of  the  United 
Railways  Investment  Company  have  approve,!  the  purchase 
of  the  Stanislaus  Electric  Power  Company  and  propose  to  or- 
ganize a  n  w  company,  which  will  be  known  as  the  San  Fran- 
cisco Electric  Railways  Company,  with  a  capital  stock  of  $10,- 
000,000.  This  property,  which  was  recently  bought  al  auction  for 
$2,200,000,  will  furnish  the  LTnited  Railways  of  this  city  with 
15, horsepower.  The  company  announces  a  number  of  im- 
portant surburbau  improvements,  which  will  include  a  large 
part  of  the  peninsula. 


ILLUMINATION. 
co  'LINGA,  CAL.— A,  \V.  Smith  and  s.  II.  Hain  have  been 
-ranted    a   sas    franchise   on   certain    public    highways    in    this 
city. 

SANGER,  CAL.— The  Sanger  Electric  Light  Company  has 
filed  its  application  for  dissolution  in  the  Superior  Court  of 
this  county. 

i.os  ANGELES,  CAL.  -Bids  win  be  received  by  the 
Board  of  Supervisors  for  a  fiftj  year  gas  franchise  in  certain 
[10]   inns  of   I.os  Angeles  Countj . 

MODESTO,    CAL.— Superintendent    Archie    Scott    and    Al 
torney   W.   II.  Hatton  of  the  La  Grande   Light   ,V-    Power  Com 
pany,  have  purchased  a  tract  of  land  here  where  sub-stations 
for  the  company   will   be  erected. 

FORT  BRAGG,  CAL— The  Fort  Bragg  Electric  Lighl 
Company  has  decided  to  enlarge  us  electric  light  plant  and 
will  install  a  750  k.  w.  generator  and  steam  turbine  during 
the  summer.  The  company  will  also  erect  another  transmis 
stun  line  from  Foi  I  Bragg  to  Mendocino  to  improve  the  service. 


OIL. 
GRESHAM,   CAL.— The  Gresham   oil   &    Developing   Com 
pany  is  getting  stock-  on  the  market  and  arranging  lor  material 
lor  putting  down  an  experimental  well. 

BAKERSFIELD,    CAL.— The    Superior    oil    Companj 
declared  its  eighth  dividend  of  $5000,  or  l  cenl   a  share.     This 
makes  a  total  of  $40,000  paid  to  the  stockholders  in  dividends. 

COALINGA,  CAL.— S.  W.  Morsehead,  II  II.  Welsh,  L.  P 
Si.  Clair  ami  M.  W.  McJuigg,  announce  plans  for  a  new  pipe 
line  id  be  built  soon  to  carry  the  production  of  l he  independ 
■  tit  oil  produce]  ol  Coalinga  and  the  Kern  Count j  field  to 
i  idewater. 

BAKERSFIELD.  CAL.  -Tin  Johnson  Oil  Company,  on  the 
Maricopa  field,  has  struck  at  a  depth  of  56  feet  a  production 
of  light  oil  with  abundant  sas  pressure  The  well  st. 
flowing  tit  tin  estimated  rale  of  500  barrels  a  day.  No  sisn 
of  water  has  yet  been  found  and  the  company  will  continue 
drilling 
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TRANSMISSION. 

DOWNIEVILLE,  CAL. — Walter  Painter  and  Homer  Gould 
have  loca*ed  15,000  inches  of  water  from  the  North  Yuba 
River,  jusl  below  this  place.  The  water  is  to  be  used  to  de- 
velop electric  powi  r  Cor  mining  purposes. 

\y.ii;c,  MEW  MEX      A  bill  has  been  introduced  into  the 

House  providing  :hal  the  Secre  ary  of  Treasury  spend  $300, 

foi    the  construction  of  an  electrical   power   plant   at    Deming, 
for  furnishing  power  for  an  irrigaMon  project. 

REDDING,  CAL— Tlie  Sacramento  Valley  Power  Com 
pany  has  boughl  the  wa  er  rights  owned  by  some  half  do  •  i 
pioneer  farmers  on  the  North  Battle  Creek,  for  $100,000.  The 
company  plans  using  every  inch  of  the  wa  er  to  generate  elec 
trical  power,  thus  increasing  iis  output  from  3600  horsepower 
to    15,000  horsepower. 

RED  BLU  l''l'\  CAL-  Two  mole  notices  of  appropriations  of 
water  have  been  filed  with  the  countj  recorder.  E.  W.  Stores 
has  filed  on  20,000  inches  of  water  to  be  diverted  about  II 
miles  above  the  junction  of  Mill  Creek  and  Little  .Mill  Creel 
the  watei  to  be  u  ed  in  generating  electric  power;  and  W.  l» 
Russel  has  applied  for  500  inches  of  watei  from  Bennel  Creek 
lo  be  used  in  genera'ing  electrical  power. 

PLACERVILLE,  CAL  -Jacob  Snow  has  hied  here  with 
ihe  countj  recorder  a  notice  of  location  and  appropriation  ol 
15,000  inches  of  water  flowing  in  the  South  Fork  of  the  Ameri- 
can river,  the  wa  er  to  be  taken  out  just  below  the  lower 
plant  of  the  American  River  Electric  Company.  Mr.  Snow 
will  divert  the  water  and  conduct  it  a  distance  of  two  miles 
lo  a  point  where  a  location  has  been  seemed  for  an  electric 
power    plant 


WATER. 
PIONEER,    NEV.     The    Pioneer    Water    Company    litis    se- 
cured  a    watei    franchise   for  supplying   this  city   with    water 
from   Bryan's  Springs. 

OAKLAND,  CAL  The  Board  of  Public  Works  awarded 
a  $34,000  contract  to  Cotton  Bros,  for  the  laying  of  pipes  for 
the  salt  water  fire  protection  system. 

OAKLAND,  CAL— -Lids  will  be  received  by  the  Board  of 
Public  Works  till  June  2,  1909,  for  furnishing  material  for 
the  salt   water  high   pressure  fire  system   to  be  built   in   i his 

city. 

KING  CITY,  CAL      Manager  Baird  of  the  King  City  Water, 

Light     &     Power    Company,    was    in    San    Francisco    this    week 

purchasing  machinery  for  increasing  the  capacity  of  the  plant 
to  200,000  gall  day. 

LOS  ANGELES,  CAL —Attorney  Cassias  Carter  has  served 
notice    on    the    Hoard    of    Pub'ic    Works    that    he    will    bring 

suit   to   prevent    the   awarding   of  a    $68, water-pipe   con 

tract  to  the  Western   Metal   Supply   Company    on    the   ground 
that  the  city  was  in  error  in  not  advertising  for  bids 

OAKLAND.  CAL. — The  management  of  the  People's  Water 
Company  has  passed  into  new  hands.  Four  new  directors  were 
elected  at  a  meeting  held  last  week.  H  C.  Capwell,  .1.  Y.  Ec- 
cleston.  L.  G    Burpee  and  A    W    Naylor.     The  directors  who 

resigned  were  E.  A  Heron,  W.  F.  Kelly.  John  H.  Spring  and 
Louis  Titus.  The  new  board,  it  is  announced,  proposes  to 
effect  a  complete  reorganization  of  the  company's  affairs. 
I'lans  have  been  outlined  which  will  involve  considerable  ex 
peiiditnre  for  permanent  improvements  and  development  of 
water  sources  of  supply. 

'■■.  l.l'MA.    CAL,   -The    following    bills    have    l n    re- 
ceived   for    furnishing   a    pumping   plant    for   the   salt    water   fire 
city       The    Corliss   Gas    Engine    Company    of 
'tun,    300    hoi                    motor    and    S-inch    pipe,    $4,190; 
the    Western     Electric    Company    of    San     Francisco,    $1,540 
""     motor,     5700     o       starter,     and     $108     for     extras;     the 


Nevada  Machinery  &  Supply  Company  of  San  Francisco 
$3  870  for  pump  and  motor;  the  Union  Iron  Works,  San 
Francisco,  pumping  plant  $2,825,  motor  additional,  $1,601; 
The  Byron  Jackson  Iron  Works,  San  Francisco,  $3769  com- 
plete; Fairbanks,  Morse  &  Co.,  San  Francisco,  induction 
motor,  $1,600;  The  Krogh  Manufacturing  Company,  $3,875 
complete,  or  $2,275  without  the  motor;  Henry  R.  Worthing 
ton.  $2,505  for  pumping  plant  and  wrought  pipe  or  $.'!.!>8<i 
with  motor;  Allis-Chambers  Company,  San  Francisco,  Jt.fi^a 
complete;  The  Westinghouse  Company,  San  Francisco,  motor 
$1,461;  The  California  Hydraulic  Engine  &  Supply  Company, 
San  Francieso,  $4,635;  and  Harron,  Rickard  &  MeCone,  San 
Francisco,  $4,830  complete. 


TRANSPORTATION. 

MONTEREY,  CAL.— H.  R.  O'Bryen  has  applied  foi  an 
electric  street  railway  in  the  County  of  Monterey. 

SAN  BERNARDINO,  CAL— John  M.  Morris  has  applied 
lor  an  electric   franchise  over  certain   rights  of  way   in    this 

city. 

GARDNERVILLE,  NEV.— A.  J    Jensen  and  H.  II.  Spring 
;    have   applied    for   a    street    railway    franchise   in    this 
place. 

PHOENIX,  ARIZ.— The  Suburban  Railway  Company  has 
been  granted  an  electric  railway  franchise  on  certain  high- 
ways in  this  city. 

BERKELEY,  CAL.  lie-  Oakland  Traction  Company  an- 
nounces an  extension  of  its  Northbrae  electric  line  to  Ocean 
View  in  the  near  future. 

UPLAND,  CAL. — A.  P.  Harwood,  representing  the  Pomona 
and  Upland  Electric  Railway,  announces  that  grading  for  the 
new   road   will   begin   on   June   1st. 

TEHAMA.  CAL.  Following  the  application  of  .1.  .1. 
VV'orthington  bids  will  be  received  in  this  city  for  the  sale 
of  an  electric   railway    franchise  en  certain   public  highways. 

VACAVILLE,  CAL.  -President  T.  C.  Gregory  of  the  Val- 
lejo  tv:  Northern  Electric  Company,  litis  asked  for  a  renewal 
of  the  company's  franchise  in  this  city.  He  states  that  the 
company  litis  secured  the  last  of  its  franchises  in  Sacramento 
and  within  90  days  will  spend  $10,000  in  work  on  their  right 
of  way  in   that    city. 

OAKLAND.  CAL.— Chief  Engineei  itoggs  of  the  Oakland 
Traction  Company  1ms  assured  the  Hoard  of  Public  Works 
that  fhe  company  would  give  the  city  its  support  in  the  pro 
posed  improvements  about  Lake  Merritt.  The  traction  com 
pany  has  agreed  to  lay  its  tracks  further  apart  and  keep  the 
boulevard  well  oiled  and  paved.  It  also  intends  to  place  the 
power  poles  in  the  centei  of  the  street,  between  the  tracks. 
These  poles  will  be  ornamental,  with  ex  ending  arms  to  carry 
the  power  wires  and  on  each  pole  an  electrolier  will  be  placed. 


TELEPHONE  AND  TELEGRAPH. 
SALINAS.  CAL. — John   L.  Mathews  has  been  granted  per- 
mission to  erect  a  telephone  line  between  the  Rancho  Canada 
de  San  Lorenza  and  King  City. 

MARY'SVILLE,  CAL. — It  is  announced  that  the  Pacific 
Telephone  Company  has  purchased  a  site  in  this  city  and 
will  erect  an  office  building  thereon. 

PRESCOTT,  ARIZ.— The  Arizona  Overland  Telephone 
Company  has  purchased  the  franchise  of  Robert  Brow.  M 
Hickey  and  H.  T.  Andrews  here  for  a  telephone  and  electric 
system. 

HAKERSFIELD.  CAL— Following  the  application  of  the 
Kern  Mutual  Telephone  Company,  bids  will  be  received  by 
the  Board  of  Supervisors  up  til'  June  7th.  for  the  sale  of  a 
telephone  franchise  in  this  city. 
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Classified  List  of  Advertisers, 

and   Material  They  are 

Prepared  to  Furnish. 


There  it  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 
Lamp    Adapters 

American  Ever  Heady  Cn. 

Benjamin   Electric  Mfg.   Co. 

Bryant    Electric    Co. 

Dale  Co. 

General     Electric     Co. 

Hubbell,    Harvey. 

Perkins  Elec.  SwtchMfg.Co. 

ALARMS. 

Burglar    Alarms 

Edwards    &    Co. 

Electric  Goods  Mfg.   Co. 

Part  rick, Carter&WllkinsCo. 

Stanley    &     Patterson,    Inc. 

Western     Electric    Co. 

Fire  Alarms 

Edwards   &  Co. 

Par  trick, Car  ter&WilkinsCo. 

Western    Electric    Co. 

Water    Alarms 

Part  rick, Carter&WilkinsCo. 

ANCHORS 

Johns-Manville    Co..    H.    W.. 

"J,     W." 
Kierulff.    B.    F.    Jr.    &    Co., 

"Hubbard." 
Klein    &   Sons.   Mathias. 

ANNUNCIATORS 

Edwards   &  Co. 

Elec.  Goods  Mfg.  Co., 
"Ross,"  "Rlvol,"-  "Per- 
fect,"   "Noxall." 

Patrick,  Carter  &  Wilkins 
Co.,    "King." 

Standard    Elec.    Works.    "C. 

&  S.- 
Stanley   &     Patterson.     Inc. 

Telephone  &  Elec.Equip.Co. 
"Holtzer-Cabot    &    Co." 

Western   Electric   Co. 

ARMS. 

Cross    Arms 

American    Cross    Arm    Co. 
"Walworth    &    Neville." 

California  Pole  &  Piling 
Co. 

Kierulff.    B.    F.,    Jr.    &    Co. 

Walworth  &  Neville  Mfg. 
Co. 

Western  Electric  Co..  "Wal- 
worth  &   Neville." 

Mast  Arms 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Ft.    Wayne    Electrical   Wks 

Kierulff,  B.  F..  Jr.  &  Co.. 
"Cutter." 

Western  Elec.  Co..  "Fletch- 
er." 

Desk    Phone   Arms 

Dean    Electric    Co. 

Electric  Appliance  Co.. 
"Eaco." 

Kierulff.  B.  F..  Jr.  &  Co., 
"Sterling." 


JOHN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

"•■'•t..*.     u    s    P„   Oft 
LOOK   FOR    THE  ROEBLING   SEAL   ON    EVERY   BUNDLE 
SAN  fRANCISCO.  624  fohom  Street  PORTIAND.  91  first  Street 


IOS  ANGEIES,  Market  and  Alameda  St 


SEATTLE.  900  first  Ave.  South 


\^ 

AMERICAN  CROSS-ARMCCX 

ASK 
/%JTOOR  DEALER/TX 

WA  LWO  RTjiSp^ifNE  V 1  L  L  E 

V*COOSiA(tMSV 

CHICAGO 

^\ 

"The    Paint  That   Won't  Come   Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office:     118-124  Firet  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 

/~\ 


Because    it    is    the    Best 
It  is  the  Cheapesl 

RUBEROID  ROOFING 

BONESTELL  &  CO.,  Agents 


118  first  Street, 


San  francisto 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,     N.    J. 


fiVE  REASONS  WHY  THE  CONTRACTOR 
SHOULD  SPECIFY 

ARROW  -E-  SWITCHES 

1s;     N'ew  Style  Binding-Posts. 
2d     Prices   Right. 
3d     Center  Post  Insulated. 
k      4th     Extra    Heavy   Cover    and 
Lining. 
5th     Large,  Strong  Spring  Han- 


-—"  WRITE  YOIR  JOBBER  FOR  PRICES 

THE  ARROW  ELECTRIC  COMPANY 

HARTfORD,  CONN. 


PELTON-FRANCIS    TURBINE     AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of   any    capacity    contracted    for   and    installed 

Wnte  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

1011   MONADNOCK  BLDG  .   SAN  FRANCISCO    CAL. 

84    WEST    ST.,    NEW    YORK    CITY 


OUR    SPECIALTIES    FOR    ELECTRICAL    USE 

JSft  INSULATING  TAPE 
&|K  ELECTRICAL  COMPOUND 

T»         ...J£y  WRITE     FOR    SPECIAL    FOLDER 

^^^  "Electrical  Insulation" 

THE  PARAffTNc   PAINT  CO.,   San  Francisco 


DU  IN  CAN 

TRANSPORMERS  and  METERS 

arc  of  the  highest  grade 


LARGE   STOCK   CARRIED    IN    SAN  FRANCISCO 

G.  A.  Wl  LBUR 

61    SECOND  ST.,  SAN   FRANCISCO 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


odern  transformer  engineer- 
ing coupled  With  Hign 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 


Pacific  Coast  Agents 

Western  Electric  Company 

l.oi  Angeles  San  Francisco  Seattle 
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INDEX  TO  ADVERTISEMENTS 


Aluminum  Co.  ol  America 4 

Pittsburgh,    Fa. 
s.ii!  Monad- 

ic   Bldg. 
Los  Pacific 

man     Bldg. 
American  Circular  Loom  Co.    .  I  I 
Boston,    15    Milk. 
Sa  n  Fi  :o,  770  Fol- 

som. 

Lowman    1'Me. 

American  Cross- Arm  Co.  7 

Chicago,    Heyworth 

American  Ever  Ready  Co.         3 

San   Francisco,  755  Fol- 

som 

Los     Angeles,    1038    S. 

Main. 
American  Transformer  Co 7 

Newark,  N    J. 
Aciow  Electric  Co.  7 

Hartford    Conn. 
Aylsworth  Agencies  Co. 

San   Francisco,  165  Sec- 
st. 

B 

Belden  Manufactunng  I  -   3 

Chicago,     i 9  I    Michigan 

St. 

Benjamin  Elec.  Mfg.  Co. 

go,   i"  W.  Jackson 
Bvd. 

151  New 
Montgomery. 
Blake  Signal  and   Mfg.  Co. .  . 
Boston,   246  Sum] 

Bonestell  &  7 

San  Fi  IIS  First. 

Bossert  Elec.  Construction  Co._  I  I 
Utica,  N.   Y 

San   Francisco,   7 .  0  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co..  The  I 

New     Voik,    l'.    S.     Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 3 

San    Francisco,    44    Sec- 
mi,!    St. 

Bryan-Marsh  Co.  2 

Oakland,  Cal.,   12th  and 

Bryant  Electric  Co. 
geport,    <  ' 
San  Francisco.  609  Mis- 
sion. 


Cal.  Inc.  Lamp  (  1 

San   !  '141  New 

Mont  gomi  ry. 

California  Pole  and  Piling 

'-S04 

'■  . 

Chase  Shawmut  Co.  I  I 

Newburyport,   ' 
San  Fra  770  Fol- 

som. 

Bldg. 

Chicago  Fuse  \\  a  •    S 

So     Clin- 
ton St. 

Cutler  Company,  The 
Pa. 
770   Fol- 

Lowman    Bldg. 

D 

Dale  Company,  The  I  | 

W.   13  lit. 

Fo  1  - 
som. 

Lowman    Bldg. 


Dean  Electric  Co. 

Elyria,   Ohio.  .       .  .    _  „ 

San   Francisco.  606  Mis-         Jacobson,    J.   C  9 

Nap 
Dearborn  Drug  &  Chem.  Wks. 1 2    Johns-Manville  Co.,   H.   W.__    5 

New  fork,  100  William 


0     Postal    Bldg. 
San    Francisco.    30  1 
Front. 
Los 

Dietert- Swenson  Co. 

San     Francisco,    80    Te- 

:na. 

Duncan  Elec.  Mfg. 

.  ette,    Indiana. 
San    Francisco,    61    Sec- 
ond. 

D.  &  W.  Fuse  Co. 
Providence,  R.  I. 

E 

Edwards  &  Co.,  . 

N<  w     York.     140th     and 
Exterior   sis 

Electric  Appliance  Co. 

Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co. 
Bosl 
San  Francisco,   165  Sec- 

st. 

Electric  Storage  Battery  Co.    . . 

Philadelphia. 

icker 


Fort  Wayne  Elec.   Works  24 

Fort  Wayne,  Ind. 
Francisco,  604 


General  Electric   Co  16 

tady,  N.  \'. 

>.      Union 
Trust   Bldg. 
Los    A  n  ge  1  •■  s,     Delta 

ttle,   Colman    Bldg. 

Portland.     W  o  r  c  e  ster 
Bldg-. 

Goeriz  Co.,  O.  C.  i 

San    Francisco,    61    Fre- 

•      St. 

Gould  Storage  Battery  Co. 
New      Yo,k.     3  17     Fifth 

Francisci 

H 

Habirshaw  Wire  Co.  I  5 

New    York.    253    Broad- 
way. 

Henshaw,  Bulkley  &  Co.  2  i 

Sa  i!  I  i,  21  f»  Spear. 

i  lakland,  5th  &  Franklin. 
Los  Angeles.   262  S.  Los 

AllS' 

Holophane  Company,  The 
New    York.    227    Fulton. 
i    ir.i  New 
Montgora 

Hubbell,  Harvey.   Inc.        9 

Bri  I-  lonn. 

San  Francisco,  770  Fol- 

som. 

tie     Lowman    Bldg. 

Hughes  &  Co..   E.  C.  i 

Fo  1  - 

Hunt,  Mirk  &  Co 6 

St. 

I 

Indiana  Rubber  &  Ins.  Wil 
Jonesboro.   Ind 


s.an   Francisco,  L59  New 
Montgomei  y. 
Los  Angi  :  oth. 

Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  6t  Supply  Co. 
ago. 
San   Francisco.  SS  First. 

Kierulff,  B.  F.  Jr.  &  i  9 

Los      Angeles.      120      S. 

Los    Angeles. 

San    Francisco,  133  New 

Montgomery. 

Seattle.    406    Central 

Klein,  Mathias  &  Sons  I 

ago,     95     W.     Van 
Buren. 

Krantz  Mfg.  Co.,  H. 

Brooklyn,  N    Y  .,  160  7th. 
San  Francisco,  155  New 

Moi  St. 


Locke   Insulator   Mfg.   Co. 
Victor,  N.  Y. 
San    Francisco.    Monad- 
nock  Bldg. 

I. os    Angeles.    Pacific 
Electrical   Bldg. 
Seattle.  Colman   Bldg. 

M 

Mead  Cycle  Co. ...        5 

:n 

Moore,  C.  C.  &  Co..   Inc.  3 

Francisco,  99  First. 
I. os     Angeles,    Trust 

'  le,    Mutual    Life 

Wills    Fargo 
Bldg. 

N 

New  York  Insl'td  Wire  Co. 
New    York.    114    Liberty. 
Fol- 
ic.   Lowman    Bldg. 


Ohio  Brass  Co. 
Mansfield,   Ohio 

co,   Monad- 
ic   Bldg. 

Pac.   Flee. 

Seattle,   Colman    B 

Okonile  Co 

New    York.    253    Broad- 
way. 

Otis  &  Squires 


Pacific  Elec.  &  Mfg.  Co.  4 

San    Francisco.    SO    Te- 
hama. 

Pacific  Elec.   Heating  Co 

Cal. 

Pacific  Meter  Co.  I 

San  Francisco,  301  Santa 
Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
Ft  a  ncisci  i.    s;. 
Bldg. 

Paiste  Co.,  H.  T.  .9 

Philadelphia,    Pa. 

ParaffinePaint  Co. 7 

San     F  r  a  n  Cisco.    Mer- 
ts'   Exchange  Bldg. 


Partrick  Carter  &  Wilkins  Co. 
Philadelphia.  22d  and 
W 1 

Pass  or  Seymour,  Inc. 
So  I  v  ay.    N.    Y. 

Pelton  Water  Wheel  Co.,The     7 
San       Francisco,       1095 
Monadnock    Bldg 

Perkins  Elec.Sw'h  Mfg.Co.The 
Bridgeport,    '  !onn. 

San    Fra  ncl   9  Mis- 
Phillips  Insulated  Wire  Co I 

Pawtucket.  R.  I. 

Pierson,  Roeding  or  Co.  4 

San     Francisco,    Monad- 

k    Bldg. 

I. os  Angeles,  Par.  Elec- 
tric Bldg. 
Seattle,  Colman  Bldg. 

R 

Reisinger,  Hugo  9 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co 

S  0  u  t  h       Framingham, 

Mass. 

San    Francisco,    60    Na- 

toma. 

Roebling's,  John  A.  Sons  Co..    7 
San   Francisco,  624  Fol- 

SOI1I. 

I. os   Angeles,   Market  & 
Alameda, 

Portland.   91  First. 
Seattle.    900    1st  Av.   So. 

s 

Safety  Ins'l't'd  Wire&  Cable  Co.  5 
mne,  N.  J. 
San  Francisco,  714   Bal- 

Schaw-Batcher  Co.  Pipe  Wks 
imento,  Cal.,  211  J. 
San  Francisco,  356  Mai 
ket. 

Sears,  Henrv  D.  24 

ton.  131   State. 

Simplex  Elect'l  Co.,  The  .    2 

Boston,   1  10  State. 
San       Francisco,       6  l  2 

I  Io\\ 

Los     An-  n-ity 

Bldg. 

•  i  ■  ka   Bldg. 

Poi  tland,  i  louch    Bldg. 

Simplex  Electric  Heating  Co. 
Cambridge.    Mass. 
San        Fra  I  :o         '',12 

I I  o  v. 

les      Security 
Bldg 

Si  at  '  Bldg. 

Poi  i  land,  Couch  Bldg 

Skinner  Engine  Co. . .  4 

Erie,    Pennsylvania. 

Southern  Engineer 

Atlanta.     Georgia. 

Southern  Pacific  Co.  ..  .24 

San    Francisco.    F  1  o  0  d 
Bldg. 

Sprague  Electric  Co.  23 

New  York  City,  527-531 
West    34th    St. 
San       Fra:  Atlas 

HI  Ig 
S<  it  i  le,  Colman  Bldg. 

Standard  Elect'l  Works 2 

San  Francisco.  141  New 
Montgomery. 

Standard  Eng.  Co. 

San    Francisco,    60    Na- 
toma  St. 


Standard  Und.  Cable  Co.   _        I 
San     Francisco.    Shreve 
Bldg 

Los     Angeles,     Union 
Trust  Bldg. 

Seattle   Office,    Lowman 
Bldg, 

Stanley  &   Patterson,  Inc. 

New    York,    23    Murray 

St. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Star  Porcelain  Co.  7 

Trenton.  N.   J. 

Sterling  Electric  Company  2 

San   Francisco.  137  New 
Mon  tgomery. 

Sterling  Paint  Company,  7 

Sa  ii        Francisco,        118 
First. 

Sunbeam  Inc.   Lamp  Co 23 

i  'Imago.  259  S.  Clinton. 


Technical  Book  Shop 13 

San   IVatiris,  o,  604  Mis- 
sion. 

Tel.  &  Elec.  Equip.  Co.  _ .    .3 
Sa  ii        Francisco,       6  12 
Howard, 

Los     Angeles,    Security 
Bldg. 

Seattle,   Alaska  Bldg. 
Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 15 

New    Y'ork,    227    Fulton. 
East  Liverpool,  Ohio. 

I  racy  Engineering  Co.-_  3 

San   Francisco,  461  Mar- 
ket. 

Los   Angeles,   Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co. 
Chicago,  7 1   West  Jack- 
son. 

Vulcan   Iron  Works 

San  Francisco.  601  Mis- 
sion. 


■ 


w 

Waters  &  Co.,  R.  J. 
San    Francisco,  717  Mar- 
ket   St. 

Western  Electric  Company 

San  Francisco,  680  Fol- 

som. 

Oakland.  507.  16th  St.. 

Los  Angeles,  119  E.  7th 

Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co.._ 
Pittsburg.   Pa. 
San  Francisco.  165  Sec- 
ond. 

Los  Angeles.  527  South 
Main. 

Seattle,    314    Central 
Bldg. 

Portland.   Couch    Bldg. 
Spokane,   424    1st   Av. 

Westinghouse  Machine  Co 

Pittsburg.    Pa. 
San   Francisco.   141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.__24 
Waverly  Park,  N.  J. 
Nevi  York    114  Libert!  St 
San    Francisco.   418   Eu- 
genia Av. 

Wilbur,  G.  A 

San    Francisco.   61    Sec- 
ond St. 


I 
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Sterling    Elec.   Co. 
Western    Elec.   Co. 

ASBESTOS 

Johns-Manvllle    Co.,    H.    W. 

ATTTOMOBII.E      ACCES- 
SORIES 

American       Eveready      Co., 
"Ever    Ready." 

BATTERIES 
Dry    Batteries 

American       Eveready      Co.. 
"Ever  Ready"  and  "Cres- 
cent." 
1    Brooks-Follis    Elec.    Corp. 
I    Elec.  Appliance  Co..  "1900." 
I    Elec.        Goods       Mfg.       Co., 

"Samson     Semi-Dry." 
f    Kierulff.    B.    F..    Jr.    &    Co., 
(*        "Columbia,"     "King." 
I?  Sterling    Elec.    Co.,    "Bear," 
"Sequoia." 
Standard     Electric     Works, 
Standard." 
H    Stanley    &     Patterson,    Inc., 

"Exeter,"     "Matchless." 
I!  Western  Electric  Co.,  "Blue 

Bell,"    "Liberty." 
ij    Dry   Battery   Holders 
||  Rrooks-Follis    Elec.    Corp 
Slanlej     &     Patterson,     Inc., 

"Patterson." 
Medical    Batteries 

I!  Partrick.Carter&WilkinsCo. 
I    Stanley    &    Patterson,     Inc.. 
"Electvo   -    tonic,"       "Vet- 
ter." 
Wet    Batteries 
ill  Brooks-Follis    Elec.     Corp 
■  Elec.  Goods  Mfg.  Co.,  'Sam 
son,"    "Noswas." 
I 'art  rick, Carter&  WilkinsCo. 
{I   Stanley    &    Patterson      [nc 
"Gold       Medal."       "Fara- 
day." 
I    Western    Electric    Co. 

storage    Batteries 

i    Elec.    Storage    Batterj     Co. 
Westinghouse    Machine    Co. 

BELLS 

Electric  Bells 

Brooks-Follis     Elec.    Corp. 
U  Edwards      &      Co.,       "Rex," 

'  l.ungen." 
[I  Electric        Appliance       Co.. 

Ansonia." 
Ij  Elec.  Goods  Mfg.   Co.,   "Vic- 
tor,"       "Dandy,"        Tyro- 

l.-.-i  n." 
Partrick.Carter&WilkinsCo. 
St  i  mI.-\     &     Patterson,    Inc., 

"Faraday,"       "Columbia," 

"Liberty." 
Western         Electric  Co., 

"Hawthorne." 
Kleetro-  Mechanical     Gongs 
|  Brooks-Follis     Elec.    Corp. 
Ndwards    &    Co. 
Electric    Goods    Mfg      Co. 
Parti  ick.Carter&WilkinsCo. 
Magneto    BeIN 
Brooks-Follis    Elec.    Corp. 
I  tea  n    Electric  Co. 
Elec.  Appliance  Co.,  "Eaco." 
Electric    Goods    Mfg.    Co. 
Kierulff,    B.    F.,    Jr.    &    Co., 

■■Sterling," 
Kellogg        Switchboard      & 

Supply    Co. 
Standard     Electric      Works, 

"C.   &    S." 
Western    Electric   Co. 

BOILERS 

Hensliaw,  Bulkley  &  Co. 
I    Moor.-    &    Co.,    Chas.    C.    "B. 
&    \V." 
Tracy      Engineering     Com- 
pa  11  v.   "Edge  Moot  " 

BOXES 

Floor    and    Outlet 

Krantz,   II.,   Mfg.   Co, 

Junction    Boxes 

Krantz    Mfg.    Co..    H, 

Wall    Boxes 

Brooks-Follis    Elec.     Corp. 

Benjamin    Elec.    Mfg.    Co. 

Bossert  Electric  Construc- 
tion   Co.,    "Bossert 

Cha   e        Shawmut  Co., 

K  ho.kout." 

Chicago  Fuse  Wire  &  Mfg. 
Co..    "Union." 


PA  I  ST  E 

IRON  ENTRANCE  SWITCH  BOXES 


Catalog  No.  4080 


are  made  in  all  styles  and  sizes 
for  switches  using  plug  fuses  or 
switches  using  enclosed  (uses. 
They  have  every  little  attach- 
ment necessary  to  keep  them  the 
handiest  to  use. 


"Paistery"  comes  out   monthly  and   keeps  you   up  to  date. 
Do  you  get  your  copy?     Let  us  know.  , 


M.T.  PAISTE  CO.,ph 


ladelphia,  Pa. 


New  yobk 


CHICAGO 


Chicago  Insulated  Wire& Mfg. Co. 


CHICAGO,    ILL 


Factory:  Sycamore,  111 

Double  and  Triple  Braid 

Weatherproof  Wires 

THE  BEST  ON  TEST 

Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Los  Angeles 

B.  E.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.  Los  Angeles  Street,  Los  Angeles 


Wanted  and  For  Sale 


Tht  tl .00  per  insert  on  for  15 

words  ttr  nu-h    \mydbU  in  "■  Uxinre. 

ul  copy  should  readt  '.'                     fen  the 
next  suca  i  ding  issue. 

1\<  i<  In   loj'njl  of  Electricity  Power  *nd  Ci$ 
Si  ,   It  tflon  Street,  <u     I 


\17  l.VTED — Back  numbers  of  the  Journal  of  Elec- 
"  trlelty,  Power  and  Gas.  We  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  ami 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have.  ( in  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal   of   Electricity,   Power   and   Gas, 

601    Mission    Street.    San    Francisco. 


AGENTS  \\  l\TED  on  a  guaranteed  weekly  salary 
rt  to  represent  our  two  publications.  "Southern  En- 
gineer" and  "Southern  Machinery",  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept..  Atlanta,  Georgia. 

U7A\TED — Men  coming  in  direct  touch  with  Steam, 
"  F.lectrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L..  TURNER,  907  At. as 
Bl.lg..  San  Francisco.  Cal. 

CITUATIO.V  WANTED— By  electrical  engineer  with 
'-'  15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad-' 
dress  Box   101.  Journal  of  Electricity,  San  Francisco. 

\Xf  ANTED — Trustworthy  man  or  woman  in  each 
"  county  to  advertise,  receive  orders  and  manage 
business  for  New  York  Mail  Order  House.  $18.00 
weekly;  position  permanent;  no  investment  required. 
1  i  .us   experience    not    essential    to   engaging.     Spare 

time  valuable.  Enclose  self-addressed  envelope  for 
lull  particulars.  Address  Clark  Co..  Wholesale  Dept., 
103    Park    Avenue,    New    York. 


DO  THEY  O 
KNOW . . .  • 

Have  you  told  your 
trade  all  about  all 
the  different  styles  of 

HUBBELL 

Attachment  Plugs 

Do  they  know  how 
easy  it  is  to  have 
quicker  and  better 
Electric  Fan  Service 
by  using  Hubbell  Plugs? 

Don't  Keep  Your  Fan  Customers  in  the  Dark. 
Their  toss  is  Your  toss 

HARVEY  HUBBELL,  inc. 


SAN   FRANCISCO 


BRIDGEPORT 
Conn. 


770  Folsom  Street 


SEATTLE 

Lowman  Building 


Complete  Stock  Carried  in  San   Francisco. 


HIGH  TENSION  SWITCHES 

Of  A  SUPERIOR 
QUALITY 

Built  to  Order  as  follows  : 

80,000  volt  3  Pole  ( >il  Switch 

4II.OOD     ■■    3 

80,000       ■    3  Pole  TopSwiti  h 
CO,  000     "3     " 

J.    C.    JACOBSON,        -         IN 

1175.00 

145.00 

81 ).  i « i 
65.00 
apa,    Cal. 

Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 


1  1     Broadway 


INew  York 
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GENERAL  LECTURES 


ON 


Electrical  Engineering 


By  CHARLES  PROTEOUS  STEINMETZ 


284  Pages.     102  Illustrations 
Price  $2.00  Net 


SENT  ANYWHERE  ON 
RECEIPT  OF   PRICE 


^  The  masterpiece  of  this  well-known  author. 

<§  Should  interest  every  electrical  engineer. 

<J  Covers  such  subjects  as  the  Generation, 
Transmission,  Conversion,  Distribution  and 
Utilization  of  Electric  Current. 


<J  A  complete  Treatise  physically  explained, 
making  it  possible  for  the  reader  to  omit  all 
mathematics  without  appreciable  loss. 


II  riti   <is  concerning  Any  Engineering  Bool 

tted. 


Technical  Book  Shop 

604  Mission  St.,  San  Francisco 


Cuttei    Co.,  The.   "Munit." 
Electric    Appliance   Co.,    "T. 

&    B." 
General    Bled  rlc   '  !o. 
Krantz    Mfg.    Co.,    n 
Paiste,    II.    T.    i 
Pass   &    Seymour. 
S  p  r :  Elect: 

Standard    Electi  lea]    v7<  irks, 

\1      &     U. 
Stanley    &     Patterson,    Inc.. 

"Simplex." 
Tel  !  !lec  Equip. Co. 

Pratt    Chuck    Co." 

lilt  ICKETS 
lt«**.k    Telephone    BraeketM 

! :  I    '■<■.    Corp. 

St  an]  e;     &     I  •  in,-.. 

i  i.-il." 
Sterling     Elec.    Co.,     "Equi- 

poj 
Western    Electric   i 

iron  Pole  Brackets 

'i  ks. 
Elec.    A  i 
lei ." 

P..    Jr.    &    Co., 

■ 

Co     "Fletch- 
er." 

BURNERS 

i. a..    I  Ichtlna.    Burners 

•     Co. 
iRIect 

.    "Ed- 
wards." 

i  inivrrs 

M ial     I   aliin.l      \\  .irk 

Krantz,    II..    Mfg.    Co. 
Metal    Cabinet* 

Krantz,    II.     Mfg    Co. 

<   IBLES 

^  ii  lima  ri  in-      anil       l.ca.l-Cov- 
i-rt'il 

Appliance       Co., 
"Paranite." 
General     Electric    Co. 

"Hab- 
irshaw." 

B      P..    Jr.    &    Co., 

:te." 
John 
A  .   "Tolma." 

Wire    &    Cable 

ground   Ca- 
hle   Co. 

Si  in  j>I  ■  -rical         Co., 

ilex." 
i  n         Electric         Co., 
wthorne." 

Paper    Insnlatlon 

P.eHen    Manufacturing  Co. 
West  trie    Co. 

Telephone    Cahle 

Co. 
gg     Switchboard     and 
Supply   ' 

C  IRBONS 

\rv    l.iulit    Carhons 

Brooks-Follis    Elec.    Corp. 
Siemens." 

ger.  Hugo,  "Electra," 
Nu<  i  nberg." 


(   IRCU1T     HRKVKERS 

Co.,     The     "I-T-E," 
ite." 
Ft.    Wayne   Electric  Works. 

1 1    Electric    Co. 
American  Ever  Ready  Co 
Kierulff.    Jr.    &    Co..    B.    F. 

"Hartman," 
Pacific     Electric    &    Manu- 
facturing  Co. 
Western  Elec.  Co.,  "I-T-E," 

"Dalite." 
Westghse   Elec.   &  Mfg.   Co. 

CLAMPS 

Ground    Clumps. 

Manufacturing  Co. 
Bossert  Electric  Const.  Co. 
Chase     -     Shawmut  Co.. 

"Shawmut." 


Gem  ral     Electric    Co. 
Paiste    Co       M     T.      Perma- 

Effect.' 
Thomas    &    Sons    Co.,    R. 
Webei      Elec.     Co.,     H.     D. 

CLE  ITS. 
Fibre   Cleats 

Blake    Signal    &    Mfg.    Co. 
B ks   Foil  Is    Elec.    Corp. 

Porcelain   deals 
Brooks   Follls     Elec.    Corp. 
General     Electric    Co. 
Pass   .*-•    Seymour 

ird    Electrical   Works. 
"Standard." 
Star    Porcelain    Co. 

Soars.         general         sales 
ent. 

Tliom- 

i  OILS 

\rniiiliiri-     iiiul     Field     Ctiiln 
] :,  l.l.ii     Manufacturing    Co. 

Electi 
Western         Electric        Co., 

i  abeston." 
West;  &     Mfg.  Co. 

Induction    Colin 

Is    Mfg.    Co. 

Switchboard     and 

I  'o 

Partri  .  WilkinsCo. 

West  I      ctric    Co. 

Spark  «  ..Us 

Mfg.    Co. 

COMPOl  \1>* 

Boiler    Compounds 

Dearborn     Drug    &    Chemi- 
Works 

Manville  Co.,    II.   W., 
tie." 

CONDI  IT 
Flexible    Conduit 

i  ...  i,. 
i  ',o.     "Circu      i     Loom." 

le  Electric  Co., 

.    Equip.Co. 

;   it." 

Rigid    Conduit 

ilar      Loom 
Co        "Eli 

"Gal- 
va  luct ,"     "Lorlcated." 

f.     B.     E.    Jr.    &    Co.. 
in." 
Roebling's  Co.,  J.    A.. 

"Na\ 

'Iron 

&    Elec.Equip.Co. 
"Economy." 
I  ndereround     I  'ondult 

Arm     Co.. 
"Walworth    &    Neville." 

Manville   Co.,    H     W., 
"J-M." 
Pierson,      Roeding     &     Co., 

I    : 

Roebling's    Sons    Co.,    J.    A., 
"Bituminized     Fiber." 

Co. 
"Walworth  &  Neville." 

COS  NECTORS 
Cable    Connector* 
American  Ever  Ready  Co. 

Bulldog." 
Belden    Manufacturing   Co. 
o    I  'use   Wire   &  Mfg 
Co. 
Kierulff.    R.    F..    Jr.    &    Co.. 

CORD 
Flexible   Hell   Cord 

li  ii     Mfg.    Co. 

Brooks-Follis     Elec.    Corp. 

General    Electric   Co. 

Kierulff.    B.    F.,    Jr.    &    Co., 
"National." 

Pierson,    Roeding      &      Co., 
ts.    Elec.    Cable    Co. 
ing's    Sons    Co.,    J.    A. 

Simplex    Elec.    Co. 

Western    Electric    Co. 

Lamp    Cord 

Belden    Mfg.    Co. 

Brooks-Follis    Elec.    Corp. 

Elec.  Appliance  Co.,   "Para- 
nite." 


General     Eleetric    Co. 
Okonite       Co.,    The,     "Oko- 
nite." 

R ling      &       Co., 

Agents,   Klec.  Cable  Co. 

i  !o.,  John  A. 
Safety    Ins.   Wire  and  Cable 

Simplex     Elec.    Co. 
Standard    End.    Cable   Co. 
Western      F.lec.     Co..   "Vic- 
tor." 

Telephone   Cord. 

i  leldi  n    Manufacturing    Co. 
Brooks   Follis    Elec.    Corp. 
Dean    Electric   Co. 
Kellogg       Switchboard      and 

Supply  Co. 
Kierulff,    B.    F,    Jr.    &    Co., 

"National." 

son,    Roeding      &      Co., 
its,    Elec.    Cable   Co. 
Safety   Ins.  Wire  and  Cabla 

I  . 

Simplex    Elec.    Co. 
Western  Elec.  Co..  "Victor. 


(  miss    miii    itu  ICES. 


Brooks-Follis    Elec.    Corp. 
Kierulff.     P..     F,    Jr.    &    Co. 


CLUSTERS 


Fixture    Clusters 

Benjamin    Klectric    Mfg.  Co. 
"Anti-Night." 

Dale   Co 

General    Electric   Co. 

II,  Harvey,  "Hub- 
bell.' 

( TT-Ol'TS 
Arc  Cut-Oats 

Bryant  Electric  Co. 

Ft.    Wa  Elec     Works. 

General    Electric   Co. 

Ineandeseent   Cut-Outs 

Bryant    Electric    Co. 

i '.  &  w.   Fuse  Co. 

Elect  i  ic    Co. 

Pass  &  Seymour. 

Co.,  II  T.,  "Shaffer," 
"K.  W.,"  "P.  K.. rap- 
lets." 

Perkins   Elec.   Swch  Mfg  Co 

Weber     Elec.     Co..     il.     n 
Sears,  general  sales  agent 

Westghse    Elec.    &    Mfg.   Co. 

Trim  ..filmier     Cut-Oats 

Bryant   Electric  Co. 
D.    &    W.    Fuse    Co. 

il    Klectric    Co. 
Pass  .<-  Seymour 
Westghse    Elec.    &    Mfg.    Cffi 


DYNAMOS 
\.   C.   Dynamos 

Ft.    Wayne    Elec.    Works. 
General    Electric    Co. 
Standard    Engineering   Co. 
Western     Klectric    Co. 
W.stghse   Elec.   &   Mfg.   Co. 

D.  C.  Dynamos 

Klectric        Appliance        Co., 

"Colonial." 
Ft.    Wayne    Elec.    Works. 

.1    Electric    Co. 
Standard     Engineering    Co. 
Western    Electric    Co. 
Westghse   Elec.   &   Mfg.  Co. 

ELECTRIC    NOVELTIES 

American  Ever  Ready  Co 
"Ever   Ready." 


ENGINES 
Gas  and   Gasoline  Engine*! 

More   &   Co..   Chas.    C. 


Henshaw-Bulkley   &    Co. 
Hunt.    Mirk   &    Co..    "West- 

inghouse." 
Kierulff.    B.    F..    Jr.    &    Co., 

"American   Diesel." 
Tracy    Engineering    Co. 
Westinghouse    Machine    Co. 

Marine    Engines 

Standard    Engineering    Co., 
"Engberg." 

Sieani    Enitiues 

Moore   &   Co..   Chas.    C. 
Henshaw.   Bulkley    &    Co. 
Hunt.   Mirk    &    Co.,    "West- 
inghouse." 
Standard   Engineering   Co. 
Tracy  Engineering  Co.,  Thi 
Westinghouse    Machine    Co. 


r 


i 
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FANS 
i  A.  C.  Portable  Fans 

I  Brnoks-Follis    Elec.    Corp. 

I  Ft.  Wayne   Elec.  Works. 

j  General   Electric   Co.."G.  E." 

(.Standard      Electric    Works. 
"Jandus." 

I  Western     Elec.     Co..     "Vic- 
tor,"   "Emerson." 
Westghse  Elec.   &  Mfg.  Co. 

ID.    C.    Portable    Fans 

JBrooks-Follis    Elec.    Corp. 

■  Electric        Appliance        Co., 

"Colonial." 
I  Ft.    Wayne    Elec.    Works. 
iGeneral    Electric   Co.,"G.  E." 
Ipprague   Electric  Co.,  "Lun- 

dell." 
(Standard   Electrical  Works, 
,     "Jandus." 
MWestern         Electric         Co.. 
If     "Hawthorne." 
jKVestghse   Elec.    &   Mfg.   Co. 

Ja.    C.    Celling   Fans 

Iferooks-Follis    Elec.    Corp. 
Standard        Elec.        Works, 

T    "Jandus,"     "Century." 
l|Urestern      Elec.      Co.,    "Vic- 
tor."   "Emerson." 
■Vestghse   Elec.    &   Mfg.   Co. 
<  1).   C.    Ceiling   Fans 
llRrooks-Follis     Elec.    Corp. 
■Electric        Appliance        Co., 

"Colonial." 
JGtTieral    Electric    Co. 
■praguc  Electric  Co.,  "Lun- 

f   dell." 
■Standard         Elec.        Works, 

I     "Jandus." 
KU'estern  Electric  Co.. 

I"   "Hawthorne." 
■R'estghse   Ele.-.    &    Mfg.   Co. 

F. \ltaiiNt   I''anN 
terooks-Follis     Elec.    Corp. 
Ipeneral    Electric  Co. 
Standard     Elec.     Wks.,     "M. 

A.   Co." 
■Western   Elec.   Co.,  "W.  E." 

Westghse    Elec.   &   Mfg.    Co. 

FIXTl'RES 

CVMinu.    Ilrai-ket    anal    Desk 

Fi\tures 

Benjamin    Elec.    Mfg.    Co. 
E>ale   Co. 

Murine  Fixtures 
iBenjamin    Elec.    Mfg.    Co. 
(Dale  Co. 

■  Electric   Appliance  Co. 
Sterling   Electric   <'<» 
|SI  fin    Cane    Fixtures 
■Benjamin    Elec.    Mfg.    Co. 
I  Dale  Co. 
bohns-Manville    Co..   II.   W., 

"Linolite." 
Stage   Fixtures 
•Chase -Shawm  ut    Co.. "Shaw- 

mut," 

FLASHLIGHT    (Pocket  I 

■American        Eveready     Co., 
"Ever   Ready." 


FUSE    11  \Ti:itl  XI. 


ii- 


i  Enclosed      Fuses      anal 
tiims 

nBryant    Electric  < '". 
UChase- Shawm  ut    Co.. "Shaw  - 
mut." 

(Chicago    Fuse  Wire  &   Mfg. 
Co.,    "Union." 
I>.    it   W.   Fuse   Co. 
genera]     Electric    Co. 
fohns-Manville   Co.,   H.    W., 

"Noark." 
Western     Elec.    Co.,     "D.    & 

W." 

Westghse  Elec.   &  Mfg.  Co. 
Fuse  Boxes 

Including      Service      Boxes, 
Subway  Boxes  and   Junc- 
tion     Cut-Outs     for     use 
with    enclosed    fuses. 
D.   &  W.  Fuse  Co..  "D.  &  W.' 
Johns-Manville    Co.,    H.    W., 
Noark." 

Fuse  Wire  and  Links. 

Shase-Shawmut   Co.,"Shaw- 

mut." 
Chicago    Fuse  Wire   &  Mfg. 

Co. 
General    Electric    Co. 
Pierson,     Roeding     &     Co., 

"Aluminum." 

iseellaueous    Fuses 
Bryant    Electric    Co. 

eneral    Electric   Co. 


Dale  Wireless  Clusters 

GAS,  ELECTRIC  and 
COMBINATION  FIXTURES 


Desk  Portables  -:-   Lighting  Novelties 


THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 

NEW  YORK  CITY  SEATTLE 

9th    Ave.  and    13th   St.  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


The 

Fiercest 

Competition 


causes  very  little  —  •** 

uneasiness  to  the 

man  who  offers  first-class   conduit  work    at 

reasonable  orices  because  he  figures  on  theuse  of 

Bossert  Drawn  Steel  Boxes 

when  he  estimates.  There  are  hundreds  of 
such  men  all  over  the  country,  who  are 
always  busy  with  profitable  work.  Get  in 
line!  See  for  yourself  how  we  make  one 
sharp  hammer  blow  do  the  work  of  drill,  file 
and   reamer,    and  how  any  live    contractor 

can  get  a  living 
out  of  his  busi- 
ness. The  sam- 
ple tells  the 
story.  Shall  we 
send  it  ? 


Bossert  Electric  Construction  Co. 

SAN  FRANCISCO 

770  Folsom  St. 
Works  and  Offices:  SEATTLE 

UTICA.  N.  Y.  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


"CIRCULAR  LOOM" 


'Circular  Loom 
'  Circular  Loom 
'  Circular  Loom 
'Circular  Loom 
'Circular  Loom 
'Circular  Loom 
'  Circular  Loom 


WHAT  IT  IS 

is  a  flexible  conduit  for  electric  wires. 

is  tough,  strong,  non-collapsible. 

is  moisture  proof  and  does  not  carry  fire. 

fishes  easily. 

will  not  stick  to  the  wires  in  it. 

is  unaffected  by  the  climatic  conditions. 

is  inexpensive. 


G<RCU<-^ 


Order   "  Circular    Loom      through   your  dealer  and   use   it 
vhenever  wires  need  mechanical  and  electrical  protection. 

Folder  "101  Uses  for  'Circular  Loom,'"  sent  on  request. 


American  Circular  Loom  Co. 

SAN   PRANCISCO 

770  Folsom  St. 
BOSTON.  45  Milk  St.  SEATTLE,  Lowman  Bldg. 

Complete  Stock  Carried   in  San   Francisco. 


Railroads,  Lighting  Plants, 
Switchboard  Manufacturers, 
Contractors  and  general 
users  of  enclosed  fuses, 
after  exhaustive  tests,  have 
discovered  that  SHAW- 
MUT  National  "Electric 
Code  Standard  Fuses  are 
best  made.  Specify  thern 
in  your  next  order.  Manu- 
factured by 

Chase-Shawmut    Company 
SAN  FRANCISCO 


770  FoUom  Street 


NEWBURYPORT 

MASS. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried  in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Power  Devel' 

^sterns 

i  San  Francia 


C.  F.  B 


raun 
Power  Plant  Engineer 

San    1  rani  IS<  1 1 


C.  L.  Cory 

Consulting  Engineer, 

5  Union  Trust  Bldg 


Edward  5.  Cobb 

Consulting   Engineer, 


Mechanics         696-698  Pacifi<  Electric  Bids. 
Hydrau 

Reinl  I         I    ue  ei 


Clem  A. 

Copeland, 

M. 

E. 

c 

mg  Kiectrica! 
anil   Mei  h                         i.eer, 

r 

1  os  An 

1  al. 

I    Opefeiion     a:  nent    of 

Steam  InnaJlations  tar  Fuel  Economy 

R.  F.  Chevalier 


1  LTIN( 
Steam  Boiler  and  Engine. 
i  ind  (  ombustion 

Tests.  Reports,  Estimates, 
Desie  Fuel  Analysis 


I  NGINEER 

Office  and  Laboratory 

930  Lincoln  Avenue 

Alameda,  Cal. 

-Uameda   I  3tt9 


Leigh    M. 

Griffith 

MACHINE.  DESIGNER 

Gas    Engine    Design.     Development    and 

Tests. 

Automi 

Trucks,    Tractor 

Dev-J 

Inventions. 

Autoi 

achineo 

128  Noun  Ma 

Los  Angeles.  Cal. 

230-231  I.  W.  Hellman  HMt-. 


F.  C.  Finkle 

Consulting  Engineer, 

Specialties  230-231 

■  ei    Plants     1 .  W.  I  [ellman 
Bldg. 
Watei  Supplies  Los  Angel 


A. 

M. 

Hunt 

M  F  M 
Ml  M 
M  1  M 

AM 

AM 
AM 

SOI 

SOI 
1.   1 

M     1 

Uni 

m  Trust   1 

1)  (     lackson  C    E.    W  m   B   Jackson.  ME. 

D.  C.  and  Wm.  B.  Jackson 

Members  American   Institute  of   Electrical 
American  Society  "t   Mechanical 

ety  of    Civil 

neers.  I  NGIN1  I  RS  EXPERTS 

.    National  Bank  Bldg. 
Chicago,  111. 


llivids. 


Noble  &  Davidson 


Consulting   Engineers 


tig-las  2lA 


kcr  I'.Idg. 
San  1  lancisco 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  K. 

Consulting  Engineer, 

Specialty.  Hydrau  '-    -        meat 

i  rancisco.  Cal. 

Union  Bldg.  van  Diego,  Cal. 


I .. 


Emerson  W.  Read 
Attomey-at-Law 

C>  ir.  Califi  :  .  M    ntgomery  Streets 

I 
San  Francis*  >  i,  Cal. 


E.  F.  Scattergood 

Consulting  Engineer 

Estimates,  Flans,  Supervision. Tests  of  Steam 
i  and   H  yoraulii    Plant: .  Power  Trans- 
missii      i    I  D    tributing  Systems. 
Standardising  Laboratory. 


1133-1134  Central  Bldg. 


Lus  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


J.  G.  White  &  Company,  Inc. 

ENGINEERS  CONTRA!   rORS 

i     ce.  New  York  Citj 

San  I-  ra  I  c  (ice 

Alaska  Commercial  Buili 


Rudolph  W.  Van  Norden 

Consulting  Engineer 
409,  413  Union  Trust  Bldg.. 

San  1  ram 

Development 
talions 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 

-     Bldg.  San   \<   it,   I   al 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

I  ii  partments  ; 

Fire  Protective    Ele<  trii  al     Sti    n    Pow<  r 

Insurance  H  Vi  nlilating 

Automatic  Sprinkler 

Alaska  Commerci  m  Bi  dg 

S  \n  Frani  : 


TECHNICAL  BOOK  SHOP 

Subscriptions    Received    fur    all    Educational,  Electrical    and    Engineering   Publication* 

604  MISSION  STREET     ::      ::     SAN  FRANCISCO 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GETOUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES.  LABORATORIES 
And  WORKS 


CHICAGO 


ILLINOIS 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


Paiste,  H.  T.  Co.,  "H.  &  L. 
Weber     Elec.     Co.,     II.     L 

Sears.   Gen'l    Sales   Agent 
Telephone  Fuses 
i  lean    Elect  rle  I  '.o. 
1 1.  &  W.   Fuse  Co. 
Klerulff,    B.    l\.    Jr     &    fffi 

"Sterling." 
Standard         Elei  Worki 

Co 
Western    Electrli     Co 

<;<>\  i;k  Miits. 
\\!i«<t-\\  heel     Governors 

Pierson,     Roeding     &     Co 

"Lombard." 

GUARDS. 
Wire  Lamp  Guards. 
Benjamin   Electric  Mfg.  C< 

"Cant     Break,"     "Pi   it< 

talite." 
Hubbell.    Harvey 
Krantz.    Ii  .    Mfg.    Co. 

II  INGERS 
(able    II :,,,__.  i~ 

Chase-Shawmut    Co..   "Bos 

ton." 
Klerulff,     B.     F.    Jr.     &    Co 

"National." 
Standard    Underground    (3 

ble     Co..   "N'i.i  dj  ke     Suj 

port." 

HE  ITING    1]  tTERl  \  I.. 

Including  Cooking  Utensil 

Soldering         Irons.         Sa 

lions,    Etc. 
Brooks-Follis     Elec.    Corp. 
Elcc.  Appliance  Co.    "Amei 

ican." 
General    Electric   Co. 
Johns-Manvllle    Co..    II.    ^ 

ectrotherm." 
Simplex    Elec.    Ili-atlng   Cc 

"Simplex." 
Vulcan    Elec.    Heating   Co 

"Vulcan." 

Sfhse   Elec.   &   Mfg.  C. 

HOODS. 
Street    Hoods 

Elec.    Appliance    Co.,    "Cut 

t(5r." 
Ft.  Wayne   El<  c.   Works 
General    Electric   Co. 

Iff.    B.     F..    Jr.    &    Co 

"Cutter." 
Western  Elec.  Co.,  "Fletcr 

er." 

INSl  I.  VTOHS 
Glass   Insulators 

fi<  Id    Glass    I'oinpan- 
Bj  ookfield." 
Elec.   Appliance  Co.,   "Hen 

ingray." 
Pierson,    Roeding      &      Cc 
"Locke  Triple  Petticoat. 
Roebling's     Sons     Co.,     Joh 
A..   "Knowles." 

lard   Electrical   Work 
"Standard." 
Western    Elec.    Co.,   '  Brool- 
field." 

High-Tension    Insulators: 

General    Electric    Co. 
Johns-Manville    Co.,    II.    M 
Kierulff,    B.    F.,    Jr.    &    Co 

"Ohio  Brass." 
Pass  &  Seymour. 
Pierson,    Roeding      &      C.c 

"Locke." 
Roebling's    Sons    Co.,    Joh 

A.,    "Lima." 
Thomas    &    Sons    Co..    R. 
Western    i:iec.   Co..   "Thorn 

as." 
Porcelain    Insulators 
General    Electric   Co. 
Johns-Manville    Co.,    II.    M 
Pass    &    Seymour 
Pierson.    Roeding      &      Co 

"Locke." 
Standard   Electrical   Work 

"Standard." 
Star  Porcelain   Co. 
Thomas   &   Sons   Co.,  R. 
Weber    Electric    Co..    H.    1 

Sears,    gen'l    sales    agen 
Western    Elec.   Co.,    "Thon 

as." 
Wood    KnobN 
Blake   Signal    &   Mfg.    Co. 

INSULATING     MATERIA 

Belden    Manufacturing   Co 

Brooks-Follis     Elec.    Corp 

Kierulff.    B.    F..    Jr.    &    Cc 

"Dielectric." 
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ELECTRICITY  IN  THE  ROGUE  RIVER  VALLEY. 


BY   Alirurn    II.    II.U.I.OKAN. 


"0 


REG'  >\  suggests  apples — 
great,  juicy,  crisp,  red  ap- 
ples. The  finest  of  them 
come  from  the  valley  of  the 
Ri  gue  River,  win  >se  tumb- 
ling torrent  heads  in  the 
high  Cascades  close  to  the 
blue  placid  waters  of  Crater 
Lake,  that  wierd  body  with 
its  phantom  ship  which  re- 
incarnates the  skeleton  of 
Mazama's  ancient  volcano. 
The  contrast  wrought  by 
time  in  quenching  the  mis- 
directed energ)  of  this  youthful  giant  has  been  dupli- 
cated on  a  smaller  scale  in  the  history  of  this  valley 
whose  exuberant  spirits  in  "the  days  of  old.  the  day- 
of  gold."  have  been  succeeded  by  the  steady  progres- 
sive spirit  of  horticultural  success. 

Gold  was  the  lure  spread  by  Nature  to  attract 
the  hardy  pioneer  of  the  fifty's.  Many  stayed  to 
enjoy  the  more  lasting  and  more  productive  results  of 


.liiinpiiiu    Salmou. 


developing  the  soil.  Blessed  with  all  the  bounties  of 
Nature,  a  beneficent  climate,  a  fertile  soil,  and  beauti- 
ful scenery,  this  valley  is  already  supporting  25,000 
people,  "and  not  half  trying."  "Apple  and  peach  tree-. 
fruited  deep."  are  flanked  by  luscious  pears,  plums 
and  cherries,  with  increasing  acreage  to  vineyards. 
This  fruit,  because  of  fine  flavor  and  excellent  keep- 
ing qualities,  commands  the  highest  market  price, 
so  that  the  year]}  profit  often  exceeds  one  thousand 
di  'liars  per  acre. 

All  this  has  been  accomplished  without  the  help- 
ing hand  of  irrigation,  except  where  attention  has 
been  turned  to  raising  melon-,  corn  and  alfalfa.  I  lie 
far-sighted  are  just  realizing  the  wonderful  possi- 
bilities of  undeveloped  water  resources  to  further  in- 
crease crop  production.  An  unfailing  supply  of  water 
can  be  pumped  from  wells  20  to  30  feet  deep  and 
surrounding  streams,  and  here  it  is  that  the  greatest 
use  is  to  be  found  for  the  abundant  hydro-electric 
power  being  generated  by  the  Rogue  River  Electric 
Company.  For  eighty  miles  up  and  down  the  val- 
ley a  net-work  of  wires  bring  the  power  to  the  work 
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Fore,    liny.    Power    IIoiin*-    :iikI    Transformer   rloutic,   Rognic    River   Bleetrlc   *'*> 


I  Ik-  switchboard  consists  oi  three  machine  panels 
and  an  exciter  panel.  Each  of  the  machine  panels  is 
switches  for  the  Lombard  governors.  On  the  exciter 
panel  are  mounted  the  exciter  switches,  volt  meter, 
I  'in-ill  regulator  and  curve-drawing  volt  meter,  to- 
gether with  pilot  and  synchronizing  lamps  and  a  syn- 
chronizing bracket  at  the  end  of  the  board.  All 
these  instruments  and  apparatus  wen-  made  b\  the 
<  ieneral   Electric  <  '<  impany. 

The    switchboard    and    all    machinen    are    so   ar- 
ranged that   the  Man,,,!  operator's  desk  commands  a 


S«  iteliboartl. 


Two    "."(►    k«.    Generators. 


equipped   with   three   ammeters,  a   watt  meter,  a  volt  view  of  practically  the  entire  power  plant.     This  has 

meter,  and  field  ammeter,  as  well  as  field  and  discon-  an    important    economic    bearing,    for    except    during 

necting    -witches,    .synchronizing    plugs    and    'control  periods  of  heavy  load,   when   the   machines  are  to  be 

k.   w.,  or  over  2.600  horsepower.    Provision  has  been  paralleled,  the  entire  station  is  operated  by  one  man. 

made    for    two   additional    generators   as   soon    as   the  From    the    switchboards    two    lines    of    lead-covered 

current    consumption    warrants.  No.  0000  copper  cables  run  to  the  transformer  house. 
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Panorama  n<   1...I.1   Ray,  Oregon,   Showing    Power   Plant.    Din,    Brldee,   *  lub    Houne   nnd    BmployeeM*    Realdenee,    IIi-Idiiu- 
Ing    10    lh*'    Rogue    llhi-r    I ".li-fi rlc    Compnny.      Table    Roek    in    tbe    DtMtanee. 


Ill]--  contains  six  -'511  k.  \\..  2  22,500  v<>lt  step- 

up  transformers,  nil  insulated  and  water  cooled.    The 
ng  waiii-  i-  furnished  from  a  water-system  which 
supplies  the   various  buildings  and   n  s  on   the 

w  1  irks.  There  is  also  a  small  two-inch  centrifugal 
pump  which  can  be  used  to  supply  cooling  water 
direct   t>>  the  transformers  in  event  ol  ent   !•>  the 

usual   system. 


outhern   '  Iregon   it   will   he  seen   that  one  line  ex 
tends  north  from  Gold  Bay  t<>  Grants  Pass  and  nearby 
mines,    while    the    "titer    extends    south    to    Ashland 
through    Medford  and   intermediate  towns. 

1    the    power    plant    there    is    a   675-foot    -pan 

>ss   the    Rogue    River.     The   river   is  also  spanned 

at    Rock    Point   and  at    Grants    Pass,  distance-  oi 

and    725    feet    respectively.      In    each    case    the    spans 

'  ke  -1  ram  insulators  mounted  1  »n 
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Standard     Pole    Top    t'ouKtruetion. 

TRANSMISSION. 

From   this   plant   a   22,50  transmission    line 

extends  for  a  llgth  of  eighty  miles  to  the  sev- 

eral  sub-stations.      No     1    7-strand   aluminum    wire   is 
used    throughoul     the    transmission    system.       In    the 
-<•  of  five  year-'  operation  there  has  been  no  shut- 
down  dm  with   the  aluminum    wire  or   the 

ires  are   spaced   in   a  48-inch 
Irian  iced   forty 

'"  '1"    mile.     The  q  and   1  1 

inches,   petticoat   type   and    ai 
b\    mean-,  of  1  the    map 


f"4  .  e   Vic  j 

Double      \riii     Pnli*     I'or     l.nr^r     Insnl.-i  lor- . 

den  towers  consisting  of  four  cedar  poles  placed 
:  apart. 

DISTRIBUTION. 

S  ns  are  located  at  Central  Point,  fackson- 

Medford,  Gold    Hill,  Grants   Pass,   Ashland  and 

Tallant.      At    the   last    two   stations   power   i-   sold   at 

wholesale  to  a  sub-contractor  owning  the  distributing 

lines  and  handling  the  retail  business.     In  all  the  other 

localities  the  Rogue   River   Electric  Company  distrib- 

and   sells   the   current. 

The   standard    sub-station    equipment   consisl 

three   G    E   type    II    oil-cooled   transformers   equipped 
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with  oil  switch  and  ammeter  on  the  2,200-volt  side. 
this  being  the  distributing  voltage.  Protection  is  pro- 
vided by  a  bank  of  General  Electric  20,000-volt  multi- 
gap  lightning  arresters  and  line  disconnecting 
switches.  Galvanized  iron  buildings  house  all  this 
equipment.  These  sub-stations  have  required  but  lit- 
tle attention  and  are  often  left  locked  for  a  month 
at    a  time. 

Current  is  distributed  at  2.200  volts  up  to  rive 
miles  from  the  sub-stations,  extending  into  the  coun- 
try   so    that    main'    ranchers    can    use    it    for    lighting. 


ITTfSfT 


23 


Hx 


m^$ 


Jv/reTIO*  Pat 


fit"   Ouraufgci 


It    will    warm   a   woman's   curling'   iron   every   day 
in  the  year  for  3  minutes  and  twice  on  Sunday. 

It   will   warm  a  man's  shaving  water  every  morn 
in«-  for  a  month. 

It    will    fry    four  eggs  every    morning   for  a   month. 

It    will    boil    four    eggs    every    morning    for    one- 
half  month. 

It   will  warm  your  bed  and  prevent  cold   feet. 


■function    I'olr    11I    Snb-Stntlon. 


pumping,  sawing  wood,  grinding  feed,  i'ti'.  Mil- 
power  circuit-,  are  440  volts  and  the  lighting  110 
volts,  reduction  bring  made  by  pole  transformer? 

UTILIZATION. 

Nearly  all  power  is  sold  on  the  meter  basis,  there 
being  a  minimum  rate  of  Si. 00  with  a  25-cenl  meter 
charge.  A  sliding  scale  provide-  20  kilowatt-,  or  K-ss 
at  10  cents,  and  2.000  kilowatts  or  more  at  4  cents, 
with  corresponding  intermediate  rate1-.    It  is  stated  that 


It  will  brew  the  morning  coffee  in  an  average 
household  for  more  than  two  weeks. 

It  will  run  a  sewing  machine  for  21  hours. 

1 1   will  do  the  average  family  ironing. 

It  will  pump  i)1""  gallons  of  water. 

It  will  light  5  16-candlc  power  lamps  over  two 
In  air--  in  1  me  evening. 

Of  the  500  consumers  in  the  town  of  Medford 
over   2=50  have   electric   irons.      Main-   electric   heating 


•       S„bst»t.0l> 


1  11  II I  ' 


Plan     of     Sub-Station. 

almost  without  exception  electricity  is  consumed  for 
some  purpose  other  than  lighting.  The  company  sells 
supplies  and  co-operates  with  the  consumer  in  every 
way  to  give  maximum  results  at  minimum  cost.  Full 
directions  are  given  customers  so  that  they  may 
check  their  hills.  This  includes  an  interesting  sum- 
mary of  what  5  cents  worth  of  electricity   will  do: 
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Front  View. 
Transformer  Pole  Construction. 
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pro  ti/i d. 


D   S    8  b 


Rear  View. 
Transformer  Pole  Construction. 


devices  are  in  use  and  much  manual  labor  is  saved 
by  small  motor  installations.  Electric  power  is  also 
furnished  to  the  Champlin  gold  dredge  at  Foot's 
Creek,  near  Gold  Hill,  which  has  been  in  successful 
operation  for  over  four  years  and  take  300  horse- 
power. It  is  claimed  that  with  electric  power  gravel 
running  20  cents  per  cubic  yard  can  be  worked  at  a 
profit  and  that  the  cost  is  one-half  the  former  expense 
when  working  with  wood  for  fuel.     The  Braden  mine 
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I'ark     at      Medford,     Oregon. 


and  [o-stamp  mill  at  Gold  Hill  takes  175  horsepower 
and  the  Opp  mine  at  Jacksonville  200  horsepower. 
A  .dipper  dredge  operated  by  the  Electric  Gold 
Dredging      Company      consumes     150      horsepower. 

<  Hlier   mines   such   as   the   Greenback   and    Enterprise 


Should  development  of  the  Blue  Ledge  Copper  Mines, 
35  miles  southwest  of  Medford,  warrant  the  construc- 


(fimrl/     Mill    "t    Brailen     Mine. 


View  of    1  iniixiii* liiue. 


use    considerable    power     when     operating.      Electric      tion  of  a  smelter,  it  will  require   from    1.500  to  2,000 

power  has  made  possible  the  working  of  some  mines      horsepower    for    operation. 

that  did  not  pay  expenses  when  using  wood  as  fuel.  The  history  of  almost  all  Western  mining  camps 
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Young    Orchard    Belonging    to    Orchard    Home,   Tolo,    Oregon.      Wntcr     lor     Irrigation     Puniped     Through     12-Inch     Pipe 
Line  Prom   Power   Planl   of   Rogue  River  Electric  Company. 


shows  that   many  producing  mines  arc  overlooked  in 
the  firsl  rush  for  gold.     Jacksonville,  five  miles 
Medford,  was  the  scene  of  Oregon's  lirst  mining 
citement    in    1S51,    and    since    that    time    has    bee 


The  tli  ee  mosl  thriving  towns  in  the  valley  are 
Medford,  Ashland  and  (irants  Pass,  as  can  be  judged 
from  the  accompanying  street  scenes.  Inclined  arcs 
light  the  principal  streets  and  incandescent   lamps  are 


Main    Street,     Medford,    Oregon. 


by    placer,     hydraulic     and     quartz 
mining    with    an    aggregate    production    of    over   $20, 
There  are  also  many   undeveloped  prospects 
country  tributary  to  the   Rogue  River  val- 
ley, and  with  their  operation  will  ensue  a   further  de- 
mand Ei  >r  electrii    p    .-■ 


used  in  almost  all  the  residence-.  The  company  has 
pushed  the  sale  of  tungsten  lamps,  thus  lowering  the 
peak  load  and  keeping  within  transformer  capacity 
as  well  as  giving  satisfaction  to  the  consumers.  The 
rich  agricultural  and  mining  districts  adjoining  these 
towns  are  the  substantial  basis  upon   which  has  been 
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built  an  enduring  prosperity.  The  equable  climate 
has  attracted  a  must  desirable  population  whose  per- 
manency is  insured  by  excellent  social  and  educa- 
tional   facilities. 


Southern     Oregon    Sugar    Pine, 


•'»•»■(     in     ( irriilillVrt'iic*-. 


The  general  prosperity  is  indicated  by  the  fad 
that  there  are  over  one  hundred  and  fiftj  automobiles 
in  the  single  town  of  Medford.  The  bank  deposits 
per  capita  are  stated  to  be  higher  than   in  an)    other 


Sterling     Hydraulic     Mine    \i':ir    Med  ford,    Oregon. 

m  of  the  country,  this  strength  being  evidenced 
in  the  financial  flurry  of  1907  when  the  banks  in  the 
Rogue  River  Valley  paid  cash  on  demand  to  all  de- 
pi  isiti  >rs. 

But  the  great,  and  as  yel  undeveloped  field  for 
power  consumption  lies  in  the  application  of  electricity 


to  pumping  water  for  irrigation.  Thousands  of  acres 
of  the  most  fertile  land  requires  but  the  quickening 
touch  of  dependable  water  to  spring  into  bloom. 
Heretofore  the  four  months'  dry  season  has  some- 
times prevented  the  best  results,  especially  when  it 
has  been  demonstrated  that  crops  can  be  doubled  and 
even  quadrupled  with  the  aid  of  irrigation.  An  inex- 
haustible supply  of  water  stands  from  10  to  50  feet 
below  the  surface  and  electric  power  for  pumping 
costs  only  $30  per  horsepower  for  the  irrigating  sea- 
son, which  gives  an  average  cost  of  $1.25  per  acre  for 
the  season. 

In  the  past  four  years  the  Rogue  R.ver  Electric- 
Company,  under  the  progressive  administration  of 
Dr.  C.  R.  Ray,  president  and  general  manager,  and 
Mr.  It.  C.  Stoddard,  secretary  and  superintendent,  has 
become  an  integral  part  of  one  of  the  most  pros- 
perous communities  in  the  West.  The  Ci  mpanv  con- 
trols ample  power  for  any  possible  future  demand 
from  the  agricultural,  mining,  lumbering  and  indus- 
trial interests  of  the  rapidly  growing  section. 


OWNERSHIP     OF    TELEGRAPH     AND     TELE- 
PHONE LINES  ON  THE  ISTHMUS 
OF  PANAMA. 

At  a  meeting  of  the  fsthmian  Canal  Commission 
at  Culebra  on  April  _'4th.  the  chairman  presented  the 
report  submitted  by  the  committee  appointed  to  con- 
sider all  questions  connected  with  the  ownership,  oper- 
ation and  maintenancce  of  the  telegraph  and  telephone 
lines  belonging  to  the  Isthmian  (anal  Commission 
and  the  Panama  Railroad  Company.  In  accordance 
with  the  recommendation  made  by  the  committee, 
the  following  agreement  between  the  Isthmian  ('anal 
Commission  and  the  Panama  Railroad  Company  was 
approved : 

On  and  after  May  I,  1909,  the  Panama  Railroad  Com- 
pany will  construct,  maintain  and  operate  all  telegraph  ami 
telephone  lines  and  equipment  thai  may  be  needed 
in  the  work  of  the  said  company  and  of  the  isthmian  Canal 
Commission;  thai  said  company  will  furnish  to  the  Isthmian 
Canal  Commission  all  such  telegraph  and  telephone  service 
and  facilities  as  the  Commission  may  require,  and  as  maj  he 
requested  by  officers  of  the  Commission  with  the  approval  of 
the  chairman  and  the  chief  engineer. 

In  consideration  of  this  agreement  on  the  pail  of  the 
Panama  Railroad  Company,  the  Commission  agrees  to  pay  to 
said  company,  monthly,  an  amount  equal  to  seven  and  a  half 
dollars  for  each  telephone  instrument  used  during  the  pre- 
ceding month  or  fraction  thereof,  and  the.  Commission  further 

agrees  that  the  Panama  Railroad  (' pany  shall  on  and  after 

.May  1.  1909,  have  the  use  without  charge,  of  the  Commission's 
part  of  the  telegraph  and  telephone  plant  and  equipment  then 
owned  by  the  Commission,  and  shall  not  he  liable  for  deterio- 
ration or  necessary  ehanges  or  destruction  thereof;  and  that 
on  the  termination  of  this  agreement  the  railroad  company 
shall  pay  to  the  Commission  the  value  at  that  time,  then  to 
be  agreed  on.  of  the  Commission's  interest  en  May  1,  1909, 
in  the  plant  and  equipment  which  is  turned  over  to  the  com- 
pany on  said  date. 

The  Commission  also  agrees  to  pay  to  the  railroad  company 
the  sum  of  $24uu  per  month  in  full  payment  for  all  services 
rendered  by  the  company  in  maintaining  extra  operators,  sig- 
nalmen, and  other  employes  made  necessary  by  th?  operation 
el'  I.  C.  C.  trains  over  the  railroad  company's  tracks.  The 
Commission  will  pay  telegraph  operators  in  its  own  offices 
as  heretofore. 
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THE  REAL  PURPOSE  OF  THE  AIR  BRAKE.' 

BY    W.    S.   BARTHOLEMEW. 
PART    III. 

On  Plate  18  is  shown  the  diagrams  of  all  the 
stops  from  the  different  speeds  and  brake  pipe  re- 
ductions, and  it  will  be  seen  that  from  30  miles  per 
hour,  the  stop  was  made  in  1,700  feet  with  a  5-pound 
reduction  with  the  improved  "K"  triple  valves,  as 
1  have  heretofore  explained  to  you,  and  that  to  secure 
a  similar  stop  with  old  style  "H"  equipment,  it  was 
necessary  to  make  a  20-pouud  brake  pipe  reduction, 
ami  even  then  the  stop  was  accomplished  in  but 
1,725   feet. 

You  will  appreciate  that  it  is  much  easier  to  re- 
charge the  auxiliary  reservoirs  when  but  5  pounds 
has  been  deducted  in  making  a  stop,  as  compared 
with  the  re-charge  when  Jo  pounds  has  been  required 
to  make  the  stop  or  control  the  train.  This  accounts 
for  much  when  handling  heavy  tonnage  trains  on 
grades  in  excess  of  1 ) ..  per  cent,  and  from  the  fact 
that  trains  can  be  controlled  with  such  light  applica- 
tions with  "K"  triple  valves  comes  one  of  the  most 
important  benefits  of  the  improved  equipment.  I 
will  show  you. a  little  later  what  can  be  accomplished 
in  the  control  of  trains  on  grades  when  I  explain  the 
records  of  demonstration  as  illustrated   on    Plate   -'0. 

Before  doing  so,  however,  I  wish  to  explain  to 
you  one  other  very  important  improvement  in  the 
"K"   triple   valve    which    I    have   not    mentioned   here- 
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Plate  12. 

tofore,  as  I  have  confined  my  talk  up  to  this  time 
to  the  features  having  to  do  with  the  application  of 
the  brakes.  On  Plate  12  is  shown  the  comparative 
results  of  releasing  the  brakes  in  long  trains  with 
old  style  and  the  improved  equipment.  I  have  ex- 
plained to  you  earlier  in  the  talk  that  we  knew  there 
were  shortcomings  in  the  air  brake  equipment,  but 
that,  owing  to  the  engineering  difficulties  involved, 
it  was  necessary  to  permit  them  to  exist  where  unim- 
portant, and  in  any  event,  that  they  were  shortcotn- 
on  the  release  side,  and  that,  while  we  might 
have  vvha\  the  train  men  called  "stuck  brakes,"  it 
was  of  nut  .1  less  importance  than  to  have  any  pos- 
sibility  of  nun-application   of  brakes    when    an   appli- 

■    Bartholomew's  article  on     The  Real  Purpose  of  the 
ii  ol  the    \merican   Insti- 
th.190S       Part  I  appeared  in  oui 

!  t  Ma;  29th. 


cation  was  attempted.  I  have  explained  to  you  the 
results  of  the  slack  running  in  from  the  rear  end 
of  the  train,  due  to  the  application  of  the  brakes  firsl 
on  the  head  end.  anil,  of  course,  just  the  opposite 
to  this  would  be  the  slack  running  out  on  the  head 
end  by  having  the  brakes  released  on  the  head  cars 
while  they  were  Mill  applied  on  the  rear  end.  When 
we  now  release  the  brakes  in  an  80-car  train  the  last 
car  does  not  start  to  release  for  from  1  I  to  in  seconds 
after  the  brakes  are  released  on  the  head  end.  a- 
will  be  seen  by  referring  to  the  diagram  on  the  bot- 
tom part  of  Plate  1".'.  which  illustrates  the  condition 
of  brake  cylinder  pressure  throughout  the  train  dur- 
ing release  and  explains  why  the  Southern  Pacific. 
and  practically  every  other  railroad,  have  instruction-, 
to  engineers  which  read  something  like  this:  After 
having  made  a  brake  application  and  the  speed  of 
train  has  been  reduced  to  below  111  miles  per  hour 
do  not  release  brakes  until  after  the  train  stops.  This 
is  mi  account  of  the  fact  that,  if  the  brakes  were  re- 
leased the  slack  on  the  head  end  would  run  out. 
as  would  be  indicated  by  the  diagram,  and  the  train 
probably  break  in  two  back  of  about  the  twentieth 
car.  and  the  brakes  on  the  rear  end  would  still  be 
fully  applied. 

In  marked  contrast  to  this  is  the  diagram  shown 
on  top  of  Plate  t2,  which  illustrates  that,  while  the 
brakes  on  the  head  end  start  to  release  at  about  the 
same  time  with  the  improved  equipment,  as  shown 
on  the  bottom  of  tin-  plate  with  the  old  equipment, 
the  brake  cylinder  pressure  is  not  permitted  to  es- 
cape until  the  brakes  on  the  rear  end  have  started 
to  release  and  the  pressure  in  the  rear  brake  cylinders 
has  been  reduced  to  a  poinl  where  all  of  the  brakes 
in  the  train  would  be  releasing-  together  uniformly. 
This  action  of  the  improved  equipment  will  permit 
the  release  of  brakes  on  freight  trains  at  any  time 
desired.  There  are  many  benefits  which  will  result 
from  this  improvement.  The  principal  one,  of  course, 
would  be  the  reduction  to  shucks  internallv  in  the 
train,  which  is,  of  course,  the  primary  object  we  are 
after:  and  the  next  most  important  would  be  the 
great  saving  in  time.  as.  if  a  freight  train  could  slow 
up  and  pull  in  on  a  siding,  instead  of  completing  the 
stop,  as  at  present,  considerable  saving  in  time  could 
lie  made  each  time  it  was  necessary  to  head  in  for 
passing  trains.  This  improvement  we  have  named 
the  "uniform  release"  feature,  and  is  brought  about 
by  the  triple  valves,  which  happen  to  be  in  the  head 
end  of  the  train,  restricting  the  exhaust  passages  by 
utilizing  the  greater  differential  there  is  in  the  brake 
pipe  on  the  head  end  during  release  of  brakes  to 
operate  the  uniform  release  feature  so  that  the  air 
does  not  escape  out  of  the  front  brake  cylinders  as 
rapidly  as  from  those  farther  back  in  the  train  which 
have  the  exhaust  ports  fully  opened. 

On  roads  where  the  trains  are  fully  equipped  they 
will  be  able  to  withdraw  the  instructions  to  complete 
the  stop;  and  I  think  I  am  safe  in  saying  that  this 
one  feature  would  save  the  Southern  Pacific  company 
more  money  than  any  other  feature;  in  fact,  Mr. 
Scott  and  Mr.  Kruttschnitt  of  the  Southern  Pacific 
company  place   it  as  the   most   important   one. 

( )n  Plate  20  is  shown  the  record  of  a  demonstra- 
tion made  on  Beaumont  grade  from  Beaumont  to  Palm 
Springs.   Cal.,   and    illustrates   how   the   improvements 
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in  the  new  triple  valve  can  be  reduced  to  dollars  and 
cents.  This  chart  shows  the  use  of  the  equipment 
in  handling  tonnage,  which,  as  I  stated  earlier  in  the 
evening,  is  the  primary  reason  for  the  application 
of  air  brakes  to  freight  train-  today.  The  Southern 
Pacific  company,  and.  b)  the  way,  they  are  almost 
unique  in  that,  have  a  verj  sane  and  safe  train  and 
tonnage  limit  on  all  of  their  grades.  The  average 
person,  and  perhaps  you  all  think  that  the  torn 
which  can  he  hauled  up  hill  would  he  what  limited 
the  carrying  capacity  of  a  single  track  division,  hut 
it  is  not:  it  is  the  tonnage  that  we  can  control  down 
hill   which  sets  the  limit. 

This  particular  grade,  which  i-  from  Beaumont 
to  Palm  Springs  in  Southern  California,  being  the 
slope  down  into  the  Salton  Basin,  i-  aboul  26  miles 
long  and  nearl)  _>  per  cent  gradient  the  entire  dis- 
tance, with  only  moderate  curvature.  Reading  from 
the  bottom  of  the  chart  up  are  shown  the  mile  posts, 
the  curvature  of  the  track,  profile  from  Beaumont  to 
Palm  Springs  with  per  cent  of  gradient  at  frequent 
intervals,  speed  of  train  in  mile-  per  hour,  time  brakes 
were  applied  and  released,  brake  cylinder  pressure  on 
last  car.  amount  in  pounds  of  each  brake  pipe  reduc- 
tion, serial  number  for  identification  of  each  brake 
application,  auxiliary  reservoir  pressure  on  last  car. 
main  reservoir  pressure,  the  present  rating  by  the 
Southern  Pacific  company  of  this  grade,  the  tonnage 
handled  in  this  demonstration  in  the  different  /one-. 
and  the  time  each  mile  post   was  passed. 

The  tonnage  rating  for  thi-  grade  is  a  maximum 
of  4.000  M's  f,,r  the  weight  of  tin-  train  hack  of  the 
locomotive  and  this  tonnage  must  he  distributed  so 
that  each  operative  brake  -hall  not  he  required  t  1 
control   more   than    1  10   M's. 

This  chart  has  been  arranged  particularly  to  per- 
mit observation  comparatively  of  the  points  brought 
out  in  the  demonstration,  which,  in  the  order  of  their 
importance,  are  the  total  tonnage  handled  in  the  dif- 
ferent /one-,  the  M's  per  brake,  the  maintenance  ol 
the  auxiliary  reservoir  pressures  throughout  the  run. 
the  light  average  brake  pipe  reduction-  needed  to 
control  the  train  and  the  perfect  control  of  train  as 
indicated  by  the  -peed  diagram  near  the  bottom  oi  the 
chart.  It  will  be  -ecu  that  the  brake-  were  off  more 
than  they  were  on.  and  at  no  time  wa-  there  an  indi- 
cation of  using  any  of  the  ample  reserved  stored  vol- 
ume. This  run  had  been  preceded,  of  course,  by 
other  run-  in  which  the  normal  tonnage  had  been 
handled  to  determine  what  safety  reserve  there  was 
in  the  improved  equipment  when  handling  normal 
tonnage,  so  that  thi-  run  was  started  with  a  maximum 
tonnage  of  167.5  M's  per  good  brake,  and  when  it  was 
discovered  that  the  train  could  be  controlled  with  light 
application-  even  with  this  high  average,  the  tonnage 
was  increased  to  177.5  -■''*  Per  good  brake  by  cutting 
out  some  of  the  operative  brakes,  and  during  the  lat- 
ter part  of  the  run  the  tonnage  was  still  further  in- 
creased to  182. 8  M's  per  good  brake,  being  the  maxi- 
mum handled,  and  it  will  be  noted  that  the  auxiliary 
maintenance  was  -till  normal,  with 
1  of  train  not  exceeding-  t6  miles  per  hour  on 
the  -trai.  rl   of  the  grade  from   which  no  bem 

fit    was  secured   in   retardation   from   wheel   Hanging. 
It    was  not   necessary,   of  course,   to  handle   such 


excessive  tonnage  in  M's  per  brake,  but  as  the  South- 
ern Pacific  company  has  oil  car-,  which,  when  loaded, 
weigh  [50  M's  each,  it  was  desired  to  demonstrate 
the  fact  that  solid  oil  train-  could  be  handled  even 
with  some  defective  air  brak<  equipment  which  might 
naturally  occur  in  daily  service,  which,  of  course, 
might  make  it  necessary  to  handle  similar  tonnage 
in  M's  per  brake  to  that  used  in  this  demonstration. 

Idle  control  of  the  train  at  the  speeds  indicated, 
and  with  the  normally  light  brake  applications  and 
with  brake-  applied  less  than  40  per  cent  of  the  time. 
satisfactorily  indicate-  the  great  benefits  which  come 
from  the  complete  serial  action  of  the  brake-  from 
light  applications  occurring  throughout  the  train  in 
less  than  one  half  the  time  and  with  more  uniformity 
than  with  old  style  equipment. 

Heretofore,  the  fn  nt  brake-  in  the  train  have 
been    required    to  do   most    oi    the    work,   causing  ex- 

ive  wheel  healing:  whereas,  in  the  demonstration 
illustrated  in  Plate  jo,  the  wheel  heating  wa-  very 
uniform  throughout  on  account  of  the  even  distribu- 
tion oi  the  braking  effort,  a-  might  be  expected  from 
what  I  have  explained  to  you  a-  being  shown  in  the 
other    diagram-    earlier    in    the    evening. 

I  be  fact  thai  tonnage  can  be  handled  on  such 
grade-  a-  Beaumont  hill,  of  [82.8  M's  per  good  brake, 
a-  against  the  standard  rating  of  no  M's  per  brake, 
illustrate-  hov  air  brake  improvements  can  be  re- 
duced by  the  railroad  companies  to  actual  monetary 
considerations,  without  regard  to  the  value  in  other 
respects  ol  the  improved  factor  of  safi 

1  wish  to  say,  also,  that  the  VVestinghouse  Air 
Brake  companj  and  other  companies  ha\e  been  ac- 
cused man_\  time-  .if  endeavoring  to  influence  legis- 
lation in  regard  to  safety  appliances,  but  1  think  1 
have  made  it  quite  clear  thi-  evening  that  operating 
condition-  are  usually  ahead  of  the  development  of 
the  air  brake  apparatus  .and  that,  instead  of  being 
apt  to  influence  legislation,  we  would  more  naturally 
be  on  the  other  side  of  the  question,  a-  any  rulings 
ot  the  interstate  commerce  commission  which  requires 
more  brake-  to  be  operated  in  the  train  makes  such 
severe  demands  upon  the  equipment  that  our  develop- 
ment department  1-  busy  keeping  up  with  the  require- 
ments so  that  our  air  brake  equipment  may  meet  the 
condition-,  especially  in  the  service  application  of 
brake-. 

You  will  readily  appreciate,  from  what  I  have 
said,  that  the  conditions  which  made  the  new  improve- 
ment- necessary,  were  mainly  the  fact  that  the  air 
brake  requirement-  are  more  than  four  times  as  se- 
vere, as  far  as  the  serial  action  i-  concerned,  when 
we  are  obliged  to  operate  100  per  cent  of  the  brakes 
in  the  train,  a-  ag  linst  former  rulings  that  50  per  cent 
of  the  car-  should  be  equipped  and  50  per  cent  oper- 
ated. In  other  words — it  is  not  long  since  that  a 
too-car  train  might  have  but  25  brakes  on  the  head  end 
actually  operated;  whereas,  today  the  tendency  is  to- 
ward having  100  brakes  in  actual  operation  on  100- 
car  train-. 

I  have  not  said  much  to  you  about  the  improved 
air  brakes  for  passenger  trains,  which  were  also  dem- 
onstrated    this    summer,   but,   as   the   time   is   growing 
T   think  it   will   lie   impossible  t<>  cover  the  pas- 
senger brake  situation   this  evening. 
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\\  e  might  take  a  look  at  Plate  32,  however, 
which  represents  a  pair  of  stops  made  with  the  im- 
proved and  with  old  Style  air  brake  equipment  on  an 
S-car  train  in  the  demonstrations  on  the  Hayward 
branch  of  the  Southern  Pacific.  The  trains  were  ac- 
celerated to  about  70  miles  per  hour  and  the  stops 
shown  on  the  chart  were  made  from  as  nearly  similar 
speeds  as  possible.  The  train  was  so  equipped  with 
both  types  of  apparatus  that  a  run  could  be  made 
with  erne  style  of  equipment  and  immediately  followed 
l:\  the  other,  as  the  change  could  be  made  by  simply 
re-arranging  the  cut-out  cocks.  It  will  be  noted 
that  with  the  same  pressure  and  from  approxi- 
mately the  same  speeds,  the  stop  was  made  in  [,673 
feet  with  the  improved  equipment,  as  against  2,037 
feet  with  the  present  type  of  high  speed  air  brake 
apparatus. 

The  primary  object  of  the  improvement  in  air 
brakes  for  passenger  trains  is,  of  course,  to  improve 
the  factor  of  safety,  but,  if  I  had  time,  I  could  e\ 
plain  to  you  other  considerations  in  the  matter  of 
flexibility  which  it  is  now  possible  to  add  to  the 
air  brake  equipment  for  passenger  trains,  because  the 
five  limiting  conditions  which  i  mentioned  earlier  in 
the  evening,  are  not  so  rigid  as  applied  to  air  brakes 
for  passenger  trains,  as  there  is  not  so  much  foreign 
car  interchange.  The  Pullman  cars  being  equipped 
with  the  improved  brakes  and  constituting  most  of 
the  foreign  cars  in  the  trains,  makes  it  possible  to 
depart  somewhat   from   former  standards. 

The  saving  in  distance  of  the  stop  1>_\  the  improved 
equipment,  as  shown  on  the  diagram  on  Plate  32, 
illustrates  that  the  train  with  the  old  style  equip- 
ment would  be  going  approximately  32  miles  per 
hour,  while  the  train  with  the  new  equipment  would 
be  at  rest,  meaning  that  there  would  be  about  ;;,ooo,- 
000  feet  pounds  oi  energy  remaining  in  the  train  still 
moving,  as  against  the  tram  being  at  rest  with  no 
collision   energy,    with   the    improved    equipment. 

I  wish  to  say  in  closing  that,  in  all  the  years  we 
have  been  in  the  air  brake  business,  and.  of  course, 
been  making  demonstrations  in  different  parts  of  the 
country,  we  have  never  had  the  equipment  to  use.  or 
the  conditions  so  perfect  or  the  general  air  brake 
requirements  so  exacting  as  we  have  had  in  California 
this  summer.  The  equipment  furnished  us  by  the 
Southern  Pacific  being  practically  perfect  for  our 
requirements,  and  the  use  of  oil  burning  locomotives 
in  our  demonstration,  made  it  possible  to  carry  out 
a  program  in  a  way  that  was  new  to  us.  Heretofore, 
when  we  have  attempted  to  accelerate  freight  and 
passenger  trains  to  certain  speeds  in  miles  per  hour, 
it  has  been  very  difficult  to  secure  uniformity  on  ac- 
count of  difficulty  in  getting  coal  burning  engines  to 
stand  the  strain  of  maximum  speeds,  but  with  engine 
Xo.  2765,  for  instance,  which  is  one  of  the  heaviest 
Southern  Pacific  freight  locomotives,  we  never  lacked 
for  steam  during  our  demonstration,  as,  with  oil  for 
fuel,  it  was  possible  for  the  fireman  to  keep  the  steam 
at  the  pre-determined  pressure  from  the  beginning 
to  the  end  of  the  demonstration.  Also  in  our  passen- 
ger runs,  we  could  get  the  maximum  out  of  the  loco- 
motive every  time. 

Our  committee  also  had  never  experienced  such 
uniform    climatic    conditions    as    during    our    stay    in 


Southern  California.     The  temperature,  humiditj    and 

general  conditions  affecting  the  track  were  almost 
ab-olutcK  uniform  from  day  to  day  throughout  the 
entire  period.  The  rolling  stock  of  all  kinds  used  in 
our  demonstration  could  not  be  improved  upon,  and 
we,  of  course,  have  the  Southern  Pacific  officials  to 
thank,  not  only  for  the  satisfactory  equipment  given 
us  to  work  with,  but  for  the  heart)  co-operation  they 
■red  us  with  throughout  the  entire  summer,  plac- 
ing every  facility  in  our  hands,  not  only  for  making 
the  demonstrations,  but  in  working  up  the  data  se- 
cured, as  illustrated  by  the  charts,  some  of  which  1 
base  explained  to  yon  here  in  my  talk  this  evening. 
I  thank  you  very  much. 

Mr.  Babcock:  Gentlemen,  1  think  we  can  all  say 
that  we  have  been  verj  fortunate  in  having  this  kind 
of  a  talk;  and.  inasmuch  as  the  hour  is  late,  1  think 
we  had  better  confine  our  discussion  to  such  ques 
as  some  member--  might  ask.  Is  there  anybody 
that  can  suggest  some  questions:  There  does  not 
appear  to  be  anybody  with  any  questions.  -Mr.  New 
ell,  would  you  like  to  contribute  to  the  evening's  en- 
tertainmi 

Mr.  Newell:  I  think  the  subject  has  been  SO  well 
and  entirely  covered  by  Mr.  Bartholomew  that  it  is 
not   necessarj    for  me  to  add  anything. 

Mr.    Babcock:      Mr.    Newell    was    with    Mr.    Bai 
tholomevv    in   charge  of  the   scientific   part   of  the  dem- 
onstrations. 

There  is  one  point  that  came  to  me.  I  have  had 
great  trouble  in  getting  manufacturers  to  depart  from 
the  manufacturers'  standard,  and  it  gives  me  great 
pleasure  to  see  a  manufacturer  run  up  against  tin- 
standards   in    the  hands  of  the  customer. 

Mr.  Bartholomew:  it  is  the  purchasers'  stand- 
ards  that    limit    us. 

Mr.  Babcock:  My  experience  has  been  confined 
to  the  standards  of  manufacturers.  The  subject  of 
air  brakes  became  very  interesting  to  me  once — in 
this  vvav  :  I  was  < .11  a  foreign  road  going  down  grade, 
and  it  was  dark  and  raining.  1  noticed  that  the  train 
was  actually  gaming  speed  and  the  gauges  showed 
very  clearly  what  was  going  on.  I  found  that  the 
engineer  was  gradually  losing  his  air.  and  the  train 
was  absolutely  getting  beyond  control.  The  point 
as  to  where  the  equalization  was  going  to  take  place- 
became  very  interesting.  I  sent  for  the  train  con- 
ductor and  asked  him  what  he  thought  of  the  indica- 
tions as  shown  by  the  different  brake  gauges.  He 
smiled  very  broadly  and  said  that  was  the  way  they 
always  ran  down  that  hill,  but  they  were  pretty  near 
the  bottom  then. 

Mr.  Bartholomew:  I  want  to  say  that  the  time 
of  re-charge  at  the  rate  of  a  pound  a  second  is  the 
thing  that  has  limited.  I  might  say.  the  factor  of 
safety  of  the  brake  on  passenger  trains. 

In  the  passenger  equipment,  I  could  not  fully 
cover  that  part  of  the  demonstration  on  account  of 
the  lateness  of  the  hour — one  of  the  important  fea- 
tures of  the  improved  equipment  is  that  the  pressure 
is  restored  in  the  auxiliaries  at  the  rate  at  which  it 
escapes  out  of  the  brake  cylinder:  so  that  if  the  brakes 
had  been  fully  released,  the  pressure  would  have  been 
fully  restored.  In  the  case  Mr.  Pabcock  speaks  of, 
the  engineer  had  made  brake  applications  faster  than 
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re-charge  could  take  place  with  the  old  style  equip- 
ment. The  re-charge  Lmprovemenl  in  passenger 
brakes  is  probably  the  most  important  development 
in  the  passenger  triple  valve,  which,  as  I  explained 
to  you,  is  a  departure  from  the  standard  and  has  fea- 
tures injected  into  it  l>_\  the  necessit)  of  our  passen- 
ger service  which  are  not  in  the  freight  trains,  but 
particularly  to  serve  where  we  have  to  make  appli- 
cation more  rapidly  than  under  the  old  conditions, 
and  to  secure  shorter  stops  in  emergency. 

Mr.  Babcock:  I  think  we  owe  Mr.  Bartholomew 
very  sincere  thanks  for  appearing  here  tonight.  In 
the  absence  of  any  desire  to  question  him.  perhaps 
tin-   meeting  had    better   adjourn. 

Mr.  Ilnnt:  Before  the  meeting  adjourns  I  want 
to  express  the  thanks  of  tin-  executive  committee  for 
tlie  attendance  which  has  been  given  Ii\  the  various 
members. 


FOREST  PRESERVATION  IN  CALIFORNIA. 

California  took  another  step  in  it >  effort  to  pro- 
mote the  practice  of  forestry  within  tile  State  when 
Governor  Gillett  signed  the  hill  providing  for  the 
creation  of  county  hoards  of  forestry.  This  bill  au- 
thorizes the  county  supervisors  to  appoint  a  Board 
of  Forestry,  whose  secretary  shall  be  a  trained  for- 
ester. Such  forester  shall  have  power  t..  enforce  the 
provisions  oi  the  Act.  and  all  lawful  orders  of  the 
Forestry  Board,  and  in  addition  is  vested  with  the 
powers  of  a  peace  officer  to  make  arrests  for  violation 
of  the  law. 

The  Count)  Board  of  Forestry  is  granted  exclu- 
sive power  to  decide  upon  the  variety,  character  and 
kind  of  trees,  hedges  and  shrubs  that  shall  be  planted 
upon  county  roads,  highways,  grounds  and  property, 
and  to  determine  all  questions  respecting  the  pruning, 
cutting  and  removal  of  all  trees,  hedges  and  shrubs, 
and  the  extent  and  manner  m  which  such  work  shall 
be   done. 

A  violation  of  an\  of  the  provisions  of  the  Act  shall 
be  deemed  a  misdemeanor.  A  special  fund  was  also 
created  to  be  made  up  of  any  penalties  incurred 
through  a  violation  of  the  provisions  of  the  Act.  and  all 
moneys  thus  received  shall  be  available  to  cover  the 
expenses  i  if  the   Board. 

This  law  was  the  direct  result  of  the  work  accom- 
plished by  Riverside  County,  which  has  for  seme  time 
maintained  a  paid  forester  to  look  after  the  setting  out 
and  caring  for  trees  within  the  county.  The  results 
obtained  in  that  county  were  so  satisfactory  that  it 
was  thought  desirable  to  extend  the  scope  of  the  work 
t< i  i ither  1< icalities. 


NEW  BURGLAR  ALARM. 
Deputy  Consul  General  Ulysses  J.  Bywater  re- 
ports that  a  Dresden  engineer  has  invented  a  simple 
appliance  for  giving  warning  of  attempted  burglary 
or  forcible  entry  into  premises,  which  is  thus  described 
by  the  consular  officer: 

This  appliance  has  been  thoroughly  tested  by  the  police 
authorities  of  Dresden  and  Berlin,  and  the  most  experienced 
criminal  experts  were  unable  to  And  flaws  in  the  apparatus, 
enter  into  the  protected  premises  without  starting  the 
alarm.  The  appliance  itself  is  very  simple,  consisting  of  a 
curtain   or    portiere,   wired    with   fine  conductors.     At   certain 


places  on  the  curtain  are  affixed  small  metal  knobs,  which 
.11  connected  with  the  wire  conductors.  The  curtain  is  then 
drawn  across  the  window  or  door,  or  around  the  safe,  and 
ih.-  slightest  disturbance  "i  this  position  Immediately  breaks 
the   circuit,   as    the   metal   knobs   are   thrown   oul    of  contact 

wilh    each    oilier. 

Should  the  burglar  notice  the  wires  and  cut  one  or  sev 
oral  thereof,  the  breaking  of  the  circuit  would  also  start  the 
alarm.     Any  oiler  attempt  the   protecting   curtain 

would  also  be  noticed.  Any  curtain,  unless  made  of  Bre 
proof  material,   would  also  acl    as  a    lire  alarm.     The  alarm 

itself    may    coie-ist    ,,l    a    series    of    be] Is,    lights,    or    other    elec 

trical  appliances.  This  invention  can  tx  u  d  to  proteel  doors. 
windows,  sales,  etc.,  and  naturally  the  curtains,  forming  the 
most  conspicuous  part  ol  the  device,  can  be  designed  and  ar- 
ranged to  suit  individual  taste.  The  inventor  recently  gave 
the  writer  an  exhibition  of  the  working  id'  the  apparatus,  and 
the  impression  was  thai  this  invention  is  unique  in  simplicity 
and  reliance. 


PLANS  TO  INTRODUCE  WIRELESS  IN  CHINA. 
(  onsul    Wilbur  T.   Gracey    sends   from   Tsingtau, 
the    following    note    in    regard    to   the    plan    for    using 
w  ireless  telegraphy   in  ( 'hina  : 

The  acting  president  of  the  board  of  communications  has 

seni    an   ordet    to   the   telegraph   administration    in    Shanghai 

mg  it  to  obtain  from   foreign  firms  tenders  for  wireless 

raphic    installations    which    the    government    desires    to 

ilish    between     thi       Utai     Mountains    and    Alisien    in    the 

northwest  of  Chim    i  tan     The  question  of  a  win 

iph    installation    in    the    interior    was    pointed    out    by 
the  administration   as   one   of  the   most    important   needs   of 

China   today.      U    is  said   the  heard   considers   II    practically    im- 

ible  io  establish  the  ordinarj  land  lines  across  the  great 
deserts  between  Peking  and  the  extreme  northwest,  Inn  the 
natural  difficulties  could  be  surmounted  by  the  use  of  wire 
less.  Balkson's  system  is  considered  by  the  board  to  lie  the 
newest    and    most     i  and    the    administration    was     in 

tructed   to  make   thi  •}    inquiries,  and   were  also 

a  lisi  as  to  the  technical  matters   which   ii   was 

their  business  to  answer. 


IMPORTANT   TRANSFER    OF   WATER    POWER. 

Ih  i  largest  deal  in  water  rights  ever  made  in  Shasta 
Countj  was  consummated  in  Redding,  Cal.,  recently,  and  the 
deeds  of  transfer  were   placed  mi   record. 

A   sum   between   $75,000  and  $100, was  involved  in   the 

iction  by  which  the  Sacramento  Valley  Power  Company 
acquired  real  estate  and  water  liuliis  mi  North  Battle  Creek 
from  .1.  -\1.  Cunningham.  K.  P.  Cunningham,  .1.  Johnson,  .1.  W. 
Daili  j  !>"  I  Cunningham  and  .1.  D.  and  .1.  \\".  Ogburn.  These 
are  pioneer  farmers  of  the  Shingletown  region,  and  the  water 
rights  disposed  of  are  among  the  eldest  in  th.-  county. 

Tlie  i  dred  by  the  Sacramento  Valley  Power  Com- 

pany constituted  only  a  portion  of  the  water  of  North  Battle 
Creek  thai  is  to  lie  used  in  developing  electrical  power  in  the 
southeastern  part  of  the  countj 

North  Battle  Creek  is  tlie  stream  on  which  the  Northern 
California  Power  Company's  power  plants,  Kilarc  excepted, 
are  located.  The  water  ri^lns  acquired  by  the  Sacramento 
Valley  Power  Company  are  the  oldest  and  best  on  North 
Battle  Creek  and  the  water  has  hitherto  been  used  exclusively 
for  irrigating  purpos  i 

The  Sacramento  Valley  Power  Company  is  a  consolidation 
of  the  Northern  Light  and  Power  Company  and  the  Shasta 
Power  Company.  The  first  owned  a  power  plant  on  South 
Cow  Creek.  20  miles  east  of  Redding.  The  second  owned  a 
plant  on  Snow  Creek.  :'s  miles  east  of  Redding. 

The  consolidated  company's  plants  have  a  generating 
.    of  3600  horsepower. 
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CURRENT  COMMENT 


Concrete  railway  ties  have  been  found  a  suco  - 
in  Italy.  The  first  lot  of  300,000  proved  so  satisfactory 
that  another  similar  lot  lias  been  ordered.  They  are 
offered  for  sale  at  $1.48  each. 

Concrete  covered  with  sea  water  for  one  hundred 
years  was  recently  removed  in  the  harta  r  al  Brest, 
France,  Iron  bars  embedded  in  the  concrete  did  not 
show  the  least  indication  of  rust,  showing  that  con- 
crete is  a  perfect  preservative  oi  iron,  even  when 
placed  under  sea  water. 

Asbestos  is  finding  a  new  field  as  a  result  of  im- 
proved construction  of  electric  railways.  The  need  of 
an  insulating  material  less  brittle  than  glass  and  por- 
celain and  more  durable  than  rubber,  has  led  to  the 
adoption  of  new  compositions  which,  with  asbestos  as 
the  base,  possess  both  tensile  strength  anr  heat 
resisl ing  ]>r<  iperl  ies. 

A  new  type  taxi-cab,  steam-driven  with  '>il  fuel, 
will  shortly  be  seen  running  in  London.  Outwardlj 
ihe  vehicle  resembles  the  standard  type  of  motor-cab, 
but  in  place-  of  the  motor  there  i-  a  three  cylinder  verti- 
cal steam  engine  lilted,  the  generator  and  condenser 
being  under  the  bonnet.  A  single  lexer  on  the  steering 
wheel  controls  both  speed  and  generation. 

The  relations  of  the  Forest  Service  to  miners  has 
been  productive  of  much  friction.  Following  numerous 
protests  made  by  the  miners,  the  American  Mining 
(  1  mgress  appointed  a  committei  fo  -  confer  with  Gifford 
Pinchot,  Chief  I  orester.  Two  conferences  were  held, 
mi  March  15th  and  March  [8th,  of  this  year.  The  out- 
come of  the  action  of  the  latter  is  set  forth  in  a  letter 
just  received  1>\  the  Mining  Congress  from  Mr.  Pin- 
chot. Mi'.  Pinchot  states  that  efforts  will  be  mad.:  1.1 
develop  a  plan  whereby  the  restrictions  of  the  Forest 
Service  will  cause  no  injustice  to  any  mining  man. 

A  singular  line  of  investigation  is  being  pursued 
by  Dr.  F.  Peterson,  Professor  of  Psychiatry  at  Colum- 
bia   University,   and    Dr.   Jung  of   Zurich.     It    appears 

that  if  a  weak  electric  current  is  passed  through  a  per- 
son's body  from  hand  t"  hand,  with  a  reflecting  gal- 
vanometer in  the  circuit,  any  emotion  experienced  by 
the  subject  i-  at  once  indicated  by  a  change  in  the  con- 
ductivity of  the  tissues,  and  a  corresponding  displace- 
ment of  the  spot  of  light.  This  phenomenon,  it  is  --aid. 
can  be  utilized  in  the  detection  of  crime,  to  test  the 
validity  of  evidence,  or  to  identify  from  a  number  of 
suspected  persons  the  guilty  one. 

The  total  cost  of  buildings  erected  in  the  prin- 
cipal cities  of  the  United  States  in  [908  was  $546,467,- 
590,  according  to  Jefferson  Middleton,  of  the  United 
State  Geological  Survey.  New  York  ranked  first,  the 
cost  of  its  buildings  exceeding  those  of  its  closest  com- 
petitor, Chicago,  by  $50,584,582,  or  more  than  75  per 


.cent.  If  the  cost  of  operations  in  Brooklyn,  the  third 
city  in  rank,  is  added  to  that  of  New  York,  the  total 
will  be  $163,684,622,  or  30  per  cent  of  the  cost  of  the 
building  operation-,  in  40  cities.  San  Francisco 
is  fourth  in  rank,  Philadelphia  is  fifth,  and  St.  Louis 
is  sixth.  Seventh  in  rank  is  Seattle,  which  spent  more 
for  buildings  in  [908  than  Pittsburg,  which  was  eighth, 
or  Boston,  which  was  ninth. 

London's  latest  electric  railway — the  suburban 
line  of  the  London,  Brighton  &  South  Coast  Rail- 
way, between  Victoria  Station  and  London  Bridge, 
by  way  of  Last  Brixton,  has  just  been  opened.  It 
represents  electrification  of  a  steam  railway  and  com- 
petition with  electric  street  railways  and  motor  omni- 
buses. It  also  represents  23  miles  of  single  track. 
The  cars  are  of  the  corridor  type  with  separate  com- 
partments, unlike  the  type  of  lout;  open  coaches  so 
generall)  familiar  on  electric  railways.  The  engi- 
neering work  of  the  line  has  been  difficult  by  reason 
of  tin-  maze  of  crossings  at  tin-  two  termini  and  the 
low  bridges  on  the  route  under  which  tin-  trolley  has 
to   pass. 

An  eleven-million-dollar  building  is  under  con- 
struction for  a  retail  dry  goods  company  in  New  York 
City.  'Ihe  building  will  be  completed  and  the  store 
opened  before  autumn  of  next  year.  It  will  have  more 
than  [,000,000  feet  of  floor  space  and  will  cost  about 
Si  1.000,000.   including  the  site.      It   is  announced   that 

24,000, 1  pounds  of  structural  steel  will  be  used,  [20, 

000  cubic  yards  of  earth  and  rock  excavated,  and  the' 
two  acre-  of  glass  will  be  used  for  the  windows. 
Twenty-four  hundred  steel  columns  will  support  the 
weight,  and  then-  will  be  014  feet  of  show  windows. 
Fifty  electric  elevators  will  be  housed  in  a  mile  and  a 
half  id'  shaft--,  and  the  boilers  will  develop  4000  horse- 
power. The  electrical  work  will  require  240,000  feet  of 
wire. 

A  new  musical  instrument  operated  by  electricity 
has  lately  made  its  first  public  appearance  in  Boston 
at  a  concert,  in  which  the  Boston  Symphom  *  >rchestra 
also  took  part.  Ihe  new  device  is  called  the  Choral- 
celo,  and  it-  essential  peculiarity  consists  of  the  vibra- 
tion of  piano  wires  by  electromagnets,  resulting  in 
the  production  of  tones  of  surpassing  purity,  if  the 
judgment  of  those  who  have  heard  the  instrument 
is  to  be  credited.  The  working  parts  of  the  instru- 
ment are  housed  in  a  case  resembling  that  of  a  rather 
large  upright  piano,  and  the  instrument  may  be  placed 
a-  a  piano  by  the  ordinary  percussion  hammers  and 
keys,  either  separately  or  at  the  same  time,  with 
the  electromagnetic  action.  The  tones  of  the  instru- 
ment are  said  to  resemble  those  of  both  stringed  and 
wood  equipment  for  orchestrial  service,  and  the  organ 
characteristics  are  reported  to  lie  perhaps  the  most 
beautiful  of  all.  Less  than  one  horsepower  of  elec- 
trical energy  is  required  to  operate  the  Choralcelo  in 
full   harmony. 
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There  arc  bul    Few    transmission  engineers  in  the 
ic    Northwest    who  arc  nol    now   interested  in  the 
problem  of  raising  their  line  volt- 
High  Voltage  age.    S c    have    already    accom- 

Transmission  plished    it.   others   arc    now    in    the 

throes  of  changing,  and  the  rest 
arc  planning  to  do  so.  Eleven  thousand  volt  lines  are 
being  raised  to  thirty-three,  and  twenty-five  to  sixty, 
the  latter  being  so  frequent  as  to  be  almost  standard 
for  long-distance  transmission.  The  reason  for  this 
ase  in   line  \ i >ltage  is  three  fi ild. 

First  and  mosl  pressing  is  the  greater  demand  for 
power  which  has  invariably  resulted  since  the  lines 
were  built.  Tli is  demand  has  often  surpassed  the  most 
sanguine  hopes  of  the  projectors  and  exceeds  even 
the  reserve  space  planned  for  future  expansion  of  gen 
crating  capacity.  Then  again  there  is  the  recent  im- 
provement in  high  voltage  equipment,  especially  high 
tension  insulators  and  protective  apparatus,  whereas 
when  man)  of  these  lines  were  installed  it  was  not 
considered  safe  to  use  a  voltage  above  twenty-five 
thousand,  lastly,  and  most  potent,  is  the  factor  of 
which  increases  with  the  voltage  used.  For  an 
initial  installation,  through  rough  country,  and  in- 
tended to  supply  a  consumption  yet  to  be  created"  the 
lower  voltage  is  cheaper.  As  the  market  is  developed 
and  the  demand  increases,  it  is  found  more  economical 
to  nse  the  same  line  conductors  and  the  same  pole-  b) 
raising  the  voltage,  than  it  would  be  to  construct  a 
new    line. 

New    g<  i  are   in-tailed   in   plant   vacancies 

to  nse  surplus  power  at  a  tithe  of  the  original  unit  cost, 
hi  mane  cases  the  transformers  were  originally  wound 
-c  as  to  be  connected  for  half  voltage  until  the  load 
became  great  enough  to  require  full  voltage.  In 
othei  the  transformation  is  effected  by  changing 

ii  delta  to  si  i  cl  ii  in. 

This    raise    in    voltage    is    contrary    to    the    usual 

tern  practice  which  holds  continuity  of  service  to 

if  paramount  importance.  Bui  as  all  the  great 
hydro-electric  systems  in  the  Northwest  are  equipped 
with  -team  auxiliar)    For  peak  and  emergency   load  the 

I'lliiY  factor  i-  counter-balanced  l>\  the  mure  seri- 
ous item  of  cost.  It  is  a  far  different  undertaking  to 
construct  a  line  with  limited  capital  to  an  undeveloped 
market  than  it  is  through  a  well-settled  country  offer- 
ing a  safe  return  upon  the  investment.  In  a  pioneer 
railroad  installation  double  track  and  Pullman  cars  are 
nol    the   first   matters   to  be  considered.      The   question 

ollars  outweighs  the  features  of  theoretical  engi- 
neering perfection. 

The  problem  of  minimizing  cost  is  further  com- 
plicated by  the  ever-threatening  competition  from 
duplicating  systems.  While  these  occasionally  re- 
dound  temporarily  to  the  benefit  of  the  consumer,  too 
often  they  arc  conceived  by  unscrupulous  promoters 
who  raise  false  hopes  in  a  confiding  investor.  Experi- 
ence has  shown  that  in  a  community  where  the  power 
consumption  is  necessarily  limited  the  only  possible  re- 
sult of  such  duplication  is  the  absorption  of  the  weaker 
and  a  consequent  increase  in  rate  to  pay  the  interest 
on  the  double  investment.  Ultimately  these  fiascos 
intimidate  the  investor  and  hinder  worthy  projects 
which  must  thus  suffer  from  the  misdeeds  and  de- 
merits of  others. 
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A    TRIBUTE    TO    THE    MEMORY   OF    GEORGE    P.    LOW. 

Id  the  death  of  George  P.  Low  the  electrical  fraternity 
has  los  one  of  its  most  able  writers  and  a  man  of  many 
sterling  qualities. 

To  no  one  man  is  due  more  credit  for  the  exploitation  of 
the  western  development  in  electrical  lines  than  to  the  late 
Mr.  Low.  Dating  back  to  the  first  electrical  publication  of  the 
West,  The  Pacific  Lumberman,  Contractor  and  Electrician. 
George  P.  Low  was  the  associate  editor  and  his  early  writings 
will  stand  as  a  valuable  contribution  to  history  of  hydro- 
electrical  science.  He  it  was  who  gave  to  the  world  the  first 
detailed  description  of  the  high  tension  transmission  problems 
that  were  at  that   time   being  solved. 

His  friends  were  many  and  his  acquaintance  legion  and 
not  one  of  whom  today  but  feels  the  personal  loss. 

For  many  years  Mr.  Low  occupied  the  position  of  elec- 
trieal  engineer  for  the  Underwriters'  Fire  Association.  He 
was  prominently  connected  with  the  Pacific  Coast  Gas  Asso- 
ciation as  its  historian,  and  was  at  the  time  of  his  death 
president  of  the  Pacific  Coast  Transmission  Association,  and 
had  been  connected  Eor  some  time  with  A.  M.  Hunt  of  San 
Francisco. 


fieorg 


Sidney  Sprout,  a  well  known  electrical  engineer  of  San 
Francisco  was  associated  with  Mr.  Low  during  the  past  years 
and  has  written  the  following  little  tribute  to  his  memory: 

"In  the  demise  of  George  P.  Low  1  feel  that  one  of  our 
number  has  passed  to  the  beyond  who  will  lie  missed  more 
than  any  among  us  and  that  the  western  country  has  lost  a 
man  who  will  more  than  any  other  call  up  thoughts  of  the 
past. 

Ii  was  in  the  year  of  the  Mid-winter  Fair.  1 S94,  that  I  first 
met  .Mr.  Low,  and  being  an  eastern  engineer  coming  to  this 
western  country  amongst  strangers,  the  hearty  welcome  he 
t  Mended  me  will  never  be  forgotten  and  when  I  afterward 
learned  the  effort  it  would  have  been  for  another  person  I 
appreciated  the  fact  that  1  had  met  one  of  the  greatest  char- 
acters in  my  profession — one  of  the  most  generous,  charitable, 
brilliant  and  most  popular  friends  I  ever  had  the  good  for- 
tune to  meet.  This  feeling  was  verified  later  through  iny 
connection  with  him  during  the  early  history  of  the  Board  of 
Fire  Underwriters,  the  "Pacific  Lumberman."  the  "Journal  of 
Electricity,  Power  and  Gas,"  the  Transmission  Association  and 
the  engineering  of  the  old  Pacific  Power  Company  and  San 
Kafatel  Gas  and  Electric  Company  and  the  several  large  fire 
losses  of  lighting  and  power  stations  where  we  sat  together  on 
appraising  boards. 


I  say  generous,  as  none  ever  came  to  him  in  need  thai 
he  was  not  extended  the  best  that  could  be  given,  and  many 
times  have  I  seen  him  leave  his  work  to  assist  some  one 
looking  for  work,  encouragement,  information  or  sympathy. 

He  was  a  brilliant  writer  ami  those  who  have  read  his 
interesting  articles  in  the  "Journal  of  Electricity,  Power  and 
Gas,"  and  the  eastern  electrical  publica  ions  know  full  well 
the  debt  of  gratitude  the  Pacific  ('nasi  owes  him  for  placing 
on  record  and  incorporating  in  historj  the  early  work  of  the 
western  engineers  in  the  pioneer  days  of  elec'rical  develop- 
ment. 

Ii  is  a  matter  of  record  among  his  many  friends  that  we 
were  unable  to  show  our  appreciation  of  his  good  work  during 
his  life  time  and  that  in  his  efforts  to  make  the  light  of 
others  shine  his  own  was  apparently  hidden  beneath  the 
bushel,  although  it  is  certain  that  his  light  will  shine  long 
after  he  is  gone." 


PERSONALS, 

Robert  J.  Thompson,  manager  of  I  he  W'elsbach  Company 
at  San  Francisco,  left  iliis  week  for  an  Eastern  trip. 

Phil  Levy  of  the  Levy  Electric  Company,  San  Francisco, 
left  on  May  22d  for  a  I  rip  East  which  he  expects  will  cover 
I  wo  months  or  more. 

C.  C  llillis.  manager  of  the  San  Francisco  house  of  the 
Electric  Appliance  Company,  let  tor  a  nip  to  Chicago  and 
i he  Easl  on  June  2d. 

G.  I.  Kinney,  manager  of  the  San  Francisco  office  of  the 
Fort  Wayne  Elec'ric  Works.  lefl  on  Jnne  4th  for  in  outing 
of  a  week  or  two  in  the  countrj  in  si  arch  of  a  much  needed 
rest. 

H.  P.  B.  O'Dogherty,  formerly  manager  of  the  San  Jose 
.v  Santa  Clara  Railroad  Company,  has  been  appointed  manager 
oi  the  Central  California  Trac  ion  Company,  which  operates 
the  electric  line  between   Lodi  and  S'ockton,  Cal. 

Ii.  N.  Atkins  of  Eugene,  Ore.,  has  been  elected  manager 
of  the  electrical  department  of  the  Walla  Walla  Valley  Trac- 
tion Company,  and  George  D.  O'Conner  of  Walla  Walla  has 
been  made  manager  of  the  railway  department  of  the  com 
pany. 

C.  H.  Johnson  of  the  San  Francisco  office  of  the  Wesl 
ern  Electric  Company  has  returned  from  a  trip  to  Los  Angeles 
While  there  he  took  a  little  outing  to  Catalina  Island  with 
.1.  ('.  Kirkpatrick,  president  of  the  National  Pole  Company  of 
Escanaba,  Mich.,  and  repor  s  a  catch  of  34  fish  aggregating 
1,000  pounds  during  the  two  days  of  their  visit. 

Dow    S.    Smith,    formerly    general    superintendent    of    the 

Brooklyn  (N.  Y.i  Rapid  Transil  Company,  has  been  elected 
vice-president  of  the  Panhandle  Electric  Railway  &  Power 
Company,  Spokane,  Wash.,  which  he  and  his  associates  have 
organized  lo  develop  a  hydro  electric  plan!  on  the  Priest  River 
in  Idaho  and  build  a  thirty-mile  standard  gauge  electric  rail- 
way from  Priest  River  to  Coolin.  Idaho. 

T.  E.  Bibbins,  Assistant  General  Manager  of  the  General 
Electric  Company  of  the  Pacific  Coast  returned  on  Ma; 
01st  from  a  four  weeks'  trip  through  the  East.  He 
verifies  the  report  received  in  San  Francisco  to  the 
effect  that  he  was  the  winner  of  the  cup  in  the  golf 
tournament  of  sales  managers  of  I  he  General  Electric  Com- 
pany, held  during  the  conference  of  thai  company  at  Pitts- 
field,  Mass. 

The  many  friends  of  John  H.  Dale,  President  of  the  Dale 
Company,  New  York,  will  regret  to  hear  that  he  is  now  con- 
fined to  his  home  as  the  result  of  a  severe  a'tack  of  pneu- 
monia. The  extent  of  Mr.  Dale's  interest  and  association  with 
the  electrical  business  will  be  apprecial  d  when  it  is  known 
that  the  convention  of  the  National  Electric  Light  Associa- 
tion which  has  been  held  during  the  past  week  at  Atlantic 
City  will  be  the  first  he  has  failed  to  attend  in  nineteen  years. 
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ANNUAL    PICNIC    OF    THE    ELECTRICAL 
CONTRACTORS. 

On  May  29th  all  of  the  San  Fran- 
cisco Electrical  Contractors  with 
their  numerous  friends  and  fami- 
lies journeyed  to  Fairfax  Park,  a 
beautiful  spot  across  the  bay  from 
San  Francisco,  where  the  entire 
day  and  part  of  the  nigh!  was  spent 
in  an  old-fashioned  picnic  with 
dancing,  baseball  matches  and 
various  contests  of  skill  partici- 
pated in  by  man  and  woman  and 
child. 

The  morning  was  given  up  to 
general  visiting  and  renewing  of 
old  friendships  and  the  making  of 
new.  The  real  inn  began  in  the 
afternoon  when  the  music  arrived 
and  the  dancing  was  started  in  the 
outdoor  pavilion. 

During  the  morning  a  baseball 
game  between  the  Oakland  and 
San  Francisco  contractors  attrac*ed  a  greal  deal  of  atten- 
tion and  was  won  bj  the  Oakland  contingent  bj  a  score  of 
13  to  S.  In  the  afternoon  a  picked  nine  from  both  teams 
of  the  contractors  played  a  picked  nine  of  electrical  jo 
with  disastrous  results  to  the  latter,  the  score  being  _'s  to  7 
in  favor  of  the  contractors.  The  jobbers'  team  was  made  up 
entirely  of  captains  and  every  captain  was  a  star  of  the  first 
magnitude.  Their  class  of  play  was.  however,  of  too  high 
a  grade  for  the  contractors  to  understand  and  the  eon 
tractors  went  right  along  and  played  old  fashioned  hall  and 
won. 

Chester  A.  Sayles  of  the  John  R.  Cole  Company  umpired 
io  i  he  entire  satisfaction  ol  every  one  Inn  the  losers. 


<  'liester    \.  Snj  le», 
I  he    1  niirire. 


PICNIC   NOTES. 


"Jack"    Heyer    of    ih,.    San    Francisco    ('in 

pai  i  menl   was  one  of  the  guests. 


Electrical   De- 


Following  the  picnic  a  small  and  select   party  had  a  very 
merry  supper  ai   Sanguinetti's. 


<  c>\.  Pitcher  for  the  Contractor*. 

"Bob"  Martland  and  Peter  Murman,  former  contractors, 
were  present,  just  as  if  nothing  had  ever  happened. 

There  was  no  hammer-  hrowing  conies'  and  rumors  that 
such  a  contest  was  won  by  John  R.  Cole  are.  therefore,  un- 
true. 


,•* 


Cox.  Second   Base  for  Contractors,  at  Bat  and  Captain 
Loughborough,  Jobber,  Catching. 


Jenkins,  Contractor,  Catching.      Captain    Hickox,   Jobbers, 
at    Bat. 


'I'!"'  entire  affair  was  a  most  enjoyable  one  and  every- 
body had  a  good  time.  The  outing  was  in  charm,  of  the  fol- 
lowing joint  committee  and  its  members  are  entitled  to  great 
credil    for   the         i  with   which   the   program   was   carried 

W.  S.  Hanbridge,  C    E.   Wiggin,   P.   Decker,  L.  R.   Boyn 
ton,  W.  W.  Hainscom. 


The  Oakland  ball  players  were  fortunate  in  having  a  fair 
rooter  on  the  grounds  who  certainly  did  a  great  deal  to  win 
the  game  for  them.  She  had  a  first-class  "rooting  voice"  and 
her  "Go  it.  you  Gene!"  could  be  heard  for  miles. 

F.  H.  Poss  looked  nattj  and  attractive  in  a  blue  suit  with 
stripes  running  up  ami  down  and  a  straw*  sailor  hat.     He  was 
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entered    for   the    middle-weight    woman's    race,    but    the    com- 
mittee barred  him  at  (lie  last  minute. 

For  a  few  minutes  it  looked  as  if  there  would  he  no  ball 
game.  Captain  Goodwin  of  the  jobbers  made  a  protest  against 
the  contractors  playing  with  spiked  shoes,  but  after  talking 
it  over  with  Captain  Woodward — also  of  l  he  jobbers — it  was 
decided  to  waive  the   point. 


John  G.  Sutton  and   Geo.  A.  Cole   Discussing  the   Proper  Chan* 
nets  for  the  Distribution  of  Electrical  Supplies. 

During  an  intermission  in  the  dancing,  R.  D.  Holabird 
was  called  upon  for  a  song  and  gracefully  responded  by  sing- 
ing "Dearie."  Mr.  Holabird  is  the  possessor  of  a  romantic 
tenor  voice  of  great  rang.-,  particularly  adapted  to  picnics. 
He  was  accompanied  on  the  piano  by  Herr  Frosch. 
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Finish     of     Women  s     Race. 

During    iln1   afternoon    sonic   verj    exciting   running    races 
took  place  wiih  the  following  results: 

Men's    Heavyweight — Carlson   first,    Butte  and   Collins  tie, 

second. 

Women's     Middleweight-  Mis      T.     W.     Wesl      first,     Mrs. 
Booth  second. 


Men's  Lightweight,  J.  H.  Scott  first,  W.  Hums  second. 

Women's  Lightweight — Miss  Clair  Steinbring  first,  Miss 
Ida  Finklestein  second. 

Boys — Ross  West. 

Girls — Emma  Reimann  first,  .Madeline  Steinbring  and 
.Marion  Wiggins  tie,  second. 

Baby  Hoys — Robert  Martland  Jr.  first,  Edwin  G.  Davis 
second. 

Every  one  in  attendance  received  a  numbered  ticket  en 
entering  the  gate  and  during  the  afternoon  the  duplicates  wit.' 
drawn  from  a  hat  in  the  Dancing  Pavilion.  There  were 
eleven  ga  e  prizes  and  the  winning  numbers  were  as  follows: 

L5,  137,   119,  448,   177,   It;::,    169,  500,  97,   13,  405. 

Tlie  holders  of  these  numbers  are  requested  in  notify 
W.  W.  Hanscom,  Grant  Building,  San  Francisco,  to  thai  effect. 


TRADE    NOTES. 
The  San  Francisco  office  of  the  I'aiatnne  Painl   Company 
has  been  moved  from  tin    Merchants'  Exchange  Building  to  ::i 
First  Street. 

The  additions  to  the  Hawthorne.  111.,  plant  of  the  Western 
Electric  Company  are  being  pushed  ahead  and  will  lie  com 
plete  this  summer.  These  additions  and  improvements  allow 
for  a  considerable  expansion  tor  the  telephone  end  of  the 
company's  business. 

The  Dean  Electric  Company  of  Elyria,  Ohio,  report  the 
sale  lo  the  Wcsi  Shore  Telephone  Company,  Lemoyne,  Pa.,  of 
a  .juo-line  common  battery  multiple  exchange  complete.  The 
eider  includes  power  and  terminal  apparatus  and  will  be 
i nst tilled   immediately. 

Al  the  West  Allis  Works  of  the  AHiS-Chalmers  Company 
there  is  great  activity  in  the  gas  engine  building  line,  as  a 
result  of  recent  orders  crowding  close  upon  others  received 
since  the  first  of  the  year,  the  units  for  which  are  now  being 

assembled  for  shipment. 

The  Western  Electric  Works  of  Portland,  Ore.,  is  carrying 
on  its  business  in  part  of  the  new  brick  building  which  is 
rapidly  taking  the  place  of  the  ancient  frame  structure  al 
Sixth  and  Ankeny,  and  will  move  into  their  former  loca'ion 
as  soon  as  the  building  is  completed 

In  our  issue  of  May  29th  we  included  an  item  in  reference. 
to  sales  of  the  Allis-Chalmers  Company  during  March  and 
April  of  this  year  in  which  we  ei'ed  the  aggregate  of  appa 
ratus  as  61,985  h.  p.  We  desire  to  correct  these  figures  and 
to  call  attention  to  the  fad  thai  the  aggregate  ol  sa'es 
reached  the  enormous  capacitj    of  161,985  h.  p. 

L.  E.  Baker,  formerly  with  the  American  Steel  iV-  Wire 
Company,  and  J.  E.  Shedden    formerly  with  the  Bradley  Engi 

neering  Company,  have  fori I  a   partnership  and  will  ac    a 

engineers'  agents  for  handling  mining,  sawmill  and  irrigating 
machinery  at  Spokane,  Wash.  The  firm  is  also  acting  as 
consulting  engineers  and  designers  of  complefe  plan  s.  Later 
a  machinery  business  will  be  established  and  a  stock  carried. 
The  company  has  opened  up  offices  al  615  Jamieson  Building. 

The  Hliss  Electric  Company,  Inc.,  operating  the  Tungsten 
Guarantee  Company,  has  been  organized  for  the  transaction 
of  business  al  215  University  Street,  Seattle,  Wash.,  capital- 
ized at  $25,000,  wiih  the  object  of  conducting  a  general  eleel  i  i 
supply,  fixture  and  specially  business.  Their  place  of  busi- 
ness is  located  in  the  center  of  the  retail  district  of  Sea'tle 
and'ii  is  their  intention  to  cover  the  entire  Northwest  terri- 
tory. The  organization  of  ibis  company  was  promoted  by 
[•'  rj.  Hliss  who  for  the  past  two  and  a 'ball  wars  has  been 
associated  with  the  Seattle-Tacoma  Powi  i  Companj  al  Seattle 
as  Purchasing  Agent  and  previous  to  bis  connection  with  thai 

pany  was  with  the  Idaho  Consolidated   Power  Companj   of 

Pocatello,  Idaho. 
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MAYOR    WILL    OPEN    MACHINERY    EXHIBIT. 

National   Association,  Stationary   Engineers,  to  Conduct  Show 

at   Convention. 

\A  i  iir  Taj  lor  is  to  press  the  button 
which  will  set  in  operation  the  machinerj 
in  the  exhibition  to  be  held  in  the  Audi 
torium  the  week  of  June  Itth  in  connec- 
tion with  the  sixih  annual  Sta  e  con- 
vention of  iti''  National  Association  of 
Hiiiary  Engineers.  Dr.  Under  will 
deliver    the    invocation    al    -    o'clock    the    afternoon    of    the 


details  of  the  smoker  and  reunion  to  be  held  there  on 
June  10th. 

The  convention  committee  reports  matters  concerning  the 
big  convention  and  mechanics'  fair  to  be  opened  at  the 
Auditorium  June  14th  to  be  progressing  finely.  The  near 
approach  of  the  opening  date  brings  a  vasl  number  of  details 
for  attention,  bul  the  energy  and  care  displayed  by  the  com- 
mittee of  arrangements  is  sufficient  assurance  that  everything 
will  he  in  order  for  a  prompt  and  succ  ssful  opening  of  the 
exhibition. 

Under  educational  topics,  Bro  Maher  gave  an  interesting 
explanation  of  alternating  current   apparatus,  particularly  as 


Fred   J.    Fischer,    National    President. 

opening  day.  and  then  .Mayor  Taylor  will  start  the  machinery 
The  machinerj    manufact  irers  and   merchants  are   mani 
ng  much  interest  in  the  coming  exhibition  and  are  eagerlj 
n   the   Auditorium   for  their  exhibits.     Of  the 
square   feet    available,  more   Hum    11,000   has   been   sold 
;<\u\   paid    for,   while  the  demands   that    are   still   being  made 
Lte   that    the   entire   floor  space   will   be   filled   before  the 
of  the  i  xhibition. 
Flags,  bunting  and  streamers  will  be  used  to  decorate  the 
interior  of  the  building,  and   hundreds  of  incandescent   lights 
will   add   to  the  brilliancy  of  the  scene  at   night.     A   band  of 
twenty  musicians  will  play  afternoon  and  evening  throughout 
the  week. 

convention  to  be  held  in  connection  with  the  exhibit 

will  last  three  days.     H.  D.  Saville.  the  State  president,  has 

arranged    for   the   presence   of   Fred   J.    Fischer,   the   national 

dent,    at   the    convention.      There    will    be    a    number   of 

•    prominent  engineers  and  professors  each  evening. 

lie. 


\r         i 
iPfe 

\ 

Jgg  If* 

: 

& 

II.    ii.   Saville,   State    President, 

regards   "frequency"   and    its    bearing   on    the   application    oi 

alternating  currents  ol  diffen  I  to  power  systems 

Bro.   Bonne;  on   the  question  of  determining   the 

horsepower  of  gas  •  and  the  power  required  to  drive 

air  and  ammonia  compressors. 

A.  T    PEERY,  Secretary. 


in   Francisco  No.    1,  N.    \     s     E.,   held 

upied  disposing  of  business  inci- 

tll    at    134    Fulton    street    and 


THE    CALIFORNIA    STATE    ASSOCIATION,    N.    A.    S.    E. 
The  California  State  Association  was  formed  in  response 
to  a  desire  of  the   Engineers  of  the  Sfate  to  meet    tbgethei 

exchange    ideas    and    promote    their    general      welfare     on     a 
broader  basis  than   they  had   before  enjoyi   I 

The  great  underlying  purpose  of  the  X.  A.  S.  E.  is  the 
education  of  its  members  in  the  science  of  steam  engineer- 
ing and  its  allied  industries,  and  the  inculcation  of  'hose 
things  which  tend  to  elevate  the  individual  as  men  and  citi- 
zens. 

The  first  convi  ntion  was  held  in  this  city  "in  1904,  and 
since  that  time  San  Francisco  has  been  destroyed  and  re- 
built and  the  better  to  show  to  delegates  and  visitors  the 
marvelous  progress  that  has  been  made  in  the  rebuilding  of 
the  city  a  mechanical  exhibit  similar  to  the  old  Mechanics' 
Fair  has  been  arranged  in  the  Auditorium  at  Page  and  Fill- 
more streets,  which  will  be  open  to  the  public  during  con 
Mntion  week,  June  14th  to  19th.  inclusive. 

The  local  committee  and  members  have  worked  tirelessly 
for  the  success  of  this  event  and  their  motto  is,  BOOST  the 
X    A    S.   E.,  BOOST  for  SAX  FRANCISCO. 
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A   NEW    FLAT   IRON. 

The  General  Elec  tic  Company  lias  latelj  brought  out  a 
new  flat  iron,  the  heating  unit  of  which  is  new  both  in  ma- 
terial,  construction    and    shape. 

The  resistance  metal  used  is  named  by  its  patentees, 
"Calorite,"  and  is  capable  of  withstanding  oxidation  to  a 
point  several  hundred  degrees  hotter  than  any  metal  pre 
viously  used  in  heating  devices,  its  melting  point  being 
2370  degrees  F.  The  resistance  oi  "Calorite"  is  twice  that 
of  nickel-silver  and  seventy-three  times  that  of  copper  and 
it  is  this  high  specific  resistance  which  enables  it  to  be  used 
in  a  single  thin  grid-layer  or  leaf.  In  the  majority  of  de- 
signs,   the    heat     must    either    pass    through     two    or    more 


G.  K.    l-'lulirmi — Top   nl    Iron. 

layers  of  heat  insulation  or  radiate  through  an  insulating 
air  space,  'the  "Calorite"  leaf  unit  has  such  close  thermal 
relation  to  the  working  surface  of  the  iron  that  it  cannot 
overheat.  This  construction  obviouslj  precludes  the  use 
of  any  auxiliary  protec  ive  device  to  insure  the  life  ol  the 
healing   unit. 

In   the  new   iron  the  hem    is  evenly  distributed  over  the 

entile    working    surface.       A    scorch     proof    shows    that     this    is 

practically  as  well  as  theoretically  true.  The  toe,  the  heel 
ami    both    sides    are    In  ttted    equally    providing    for    efficien 

.toning   in   any  direction. 


I 


(i   E.    I   l:ili — llaxe  of   Iron. 

The  construction  of  the  iron  is  very  simple  and  rugged. 
The  body  is  of  two  hard  gray  cast  iron  plates  held  tog 
by  two  heavy  steel  bolts.  The  thin  leaf  unit  is  firmly  clamped 
between  these  plates  and  separa'ed  from  them  only  by  a 
sheet  of  clear  amber  mica  two  thousandths  of  an  inch  thick 
which   provides  the   necessary   insulation. 

The  shell  cover,  held  by  one  bolt,  carries  a  well  made 
handle  riveted  to  it,  a  continuous  air  jacket  being  formed 
between  this  shell  cover  and  the  working  part  of  the  iron. 
This  insulating  air  jacket  not  only  covers  the  top  of  the 
Iron  but  the  sides  and  ends  as  well,  and  the  use  of  the  ob- 
jectional   asbestos   is   eliminated 

The  attachments  are  of  the  most  approved  design  and 
are  made  of  unbreakable  material,  the  use  of  porcelain 
being  entirely  avoided.  The  leaf  unit  flat  iron  will  be  equipped 
with  plain  attaching  plug,  with  combination  indicating  switch 
plug  or  with   permanently  attached   cord,  if  desired. 


The  few  parts  of  the  new  General  Electric  iron  are  read- 
ilj  interchanegable  and  the  iron  can  be  completely  disassem 
l.led   by   removing  three  holts. 


The  new  leal  unit  iron  is  available  in  the  five-pound,  or 
150  ».iii  size,  and  the  six-pound,  or  550  watt  size.  The  iron 
is    finished    in    highly    polished    nickel 


WESTINGHOUSE      TYPE      DA      ALTERNATING      CURRENT 
MOTORS. 

The    advenl     of    thoroughlj     prac  ical    and    satisfactory 

mall    electric    motors    is    revolutionizing    the    me'hods    eon 

Meed    with   modern    living      Shrewd    inventors   woe   first    to 

ei     the   possibilities   for  these   wonderful   little   labor  savers 

ami   have  alreadj    applied   them   to  machines   for   pBrforming 

many  tasks  formerlj   done  laboriously  by  hand.     Almost  any 

p -       hat   must    be  performed  repeafedlj    with  little  or  no 

variation  can  be  done  successfully  ami  much  more  econom- 
ically by  a  motor  driven  mechanical  device  than  by  any  other 
means.  Electric  motors  in  small  sizes  are  rapidly  passing 
from  the  class  of  luxuries  into  the  class  of  necessities,  and 
ii  is  safe  to  say  that  within  a  few  years  small  mo'or  drive] 
machines  will  be  doing  the  larger  part  of  the  routine  work 
in  homes,  hotels,  restaurants,  offices,  stores,  shops,  fac- 
tories, etc. 


WestingthouMC    Type    I).  V.    Motor, 

Gi  ai  convenience  is  chief  among  the  advantages  nl 
Westinghouse  type  DA  motors.  They  can  be  located  in  til 
most  any  place  where  alternating  current  is  supplied  for  elec- 
tric lights  and  can  be  sfarted  and  stopped  as  simply  as  turn- 
ing an  electric  light  on  or  off.  A  small  motor  driven  device 
can  be  located  with  sole  reference  to  the  convenience  of  the 
wo:  k.  the  light,  ventilation,  etc.,  and  with  little  regard  to  he 
source  of  power.  An  ordinary  flexible  lamp  cord  wi'b  a  con- 
nection plug  serves  to  conduct  the  motor  current  for  the 
smaller  sizes  from  any  convenient  lamp  soCKet,  and  the 
whole  device,  even  while  operating,  can  be  moved  about  the 
room,   .i      in    case  of  carpet  cleaners. 
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Perfect  safetj  to  the  operator,  to  the  motor  and  to  the 
material  being  handled  or  the  work  being  done  is  assured. 
All  conducting  parts  are  effectual!}  covered  so  thai  electric 
shock  is  practically  impossible.  All  moving  parts,  excepl  a 
portion  of  the  shaft  necessary  for  driving,  arc  so  covered 
and  protected  ilia:  clothing  or  material  cannot  be  injured. 
The  motors  are  clean  and  free  from  oil  throwing  or  dripping, 
and  the  work  is  not  soiled.  Thej  are  so  extremely  simple 
that  i  most    inexperienced   person   ran  operate   them 

sliilly   and   safely. 

Economy  is  also  a  consideration  in  favor  of  small  motor 
operated  devices.  Most  pi  ople  arc  surprised  tit  the  ex- 
tremely low  cost  of  operating  a  small  Westinghouse  motor. 
.Many  devices,  which  do  more  work  than  a  full  .mown  person 
can  do  by  hand,  can  he  motor  operated  at  a  cost  of  not  over 
one  half  cent  an  hour  Moreover,  current  is  taken  only  while 
the  motor  is  operating,  and  the  expense  stops  completed 
:  he  tor  s\\  itch  is  opened. 

The  question  ot  economy  also  extends  to  economy  of 
space,  which  is  sometimes  an  important  matter.  Motor  op- 
erated devices  occupy  minimum  space,  and  the  oat  put  of  a 
crowded  shop  or  factory  can  be  materially  increased  by  sub- 
stituting them  for  older  methods  of  driving.  This  substitu- 
tion can  often  be  made  in  preference  to  enlarging  the  space. 

In  inan\  a  modern  home  the  small  motor  litis  solved  the 
servani  problem  either  by  making  it  possible  to  do  without  a 
servant  or  bj  making  the  work  so  pleasant  and  agreeable 
that   good    servants   are   glad    to    remain    indefinitely.     Small 


Builine 


'oligliing  anil   Grinding    Motor. 


motors  do  the  hard  work,  such  as  turning  the  washing  ma- 
chine and  wringer,  g  the  carpet  cleaner,  floor  pol- 
isher, dish  washer,  buffing  and  polishing  wheels,  etc.  The 
sewing  machine,  a  necessity  in  every  household  and  formerlj 
so  trying  to  the  strength  of  many  housekeepers,  can  be  op- 
erated with  perfect  satisfaction  bj  a  motor,  and  with  prac- 
tically no  effort  on  the  par'  of  the  operator  excepl  to  guide 
he    cli 

The  office   man   and    banker   have   demonstrated    to   their 

entire    satisfaction    that    motor    driven    machines    will    make 

mimeograph    copies,    fold    the    letters,    seal    and    address   the 

envelopes    stick   the   stamps,   etc.,   much   quicker   and   at    less 

than   it   can   be  done  by   any  other   process,  while  at    the 

same    time    registering   the    number   of   stamps    used.      Other 

machines   will    assort    coins   of   different    sizes,    wrap   them   in 

packages  of  a  given  numbei   each,  and  stamp  the  correct  de- 

■  alien  and  amount  on  the  outside  of  the  package.     Mo  or 

driven  adding  machim  s  also  conduce  to  speed  and  accuracy. 

Perhaps   one   ot    the   most    import;  all    the    services 

nail   motors   is  thai   in  which  they  add  to  human 

niperai  ure.     Moor  driven  ventilating 

ing    rooms    mot  e    comfortable    in 

sumn  iting  cool  air  and  in  winter  by  distributing 

warm  use  in  connection  with  the  hot  air 

so  much  used  in  modert  a  considerable 


savins  in  the  cost  of  fuel  can  he  effec  ed,  and  the  temperature 

throughout    the   rooms  can    he  equalized. 

Westinghouse  type  DA  motors  for  single-phase  alternating 
current  circuits  tire  extremely  simple  to  operate.  They  tire 
started  and  stopped  by  simply  closing  and  opening  tin  ordi- 
nary knife  or  snap  switch.  An  occasional  oiling  is  all  the 
attention  required  undei  ordinarj   operating  conditions  during 

v  lee. 

These  motors  are  bllill  ill  capacities  ranging  from  one 
twentieth  to  one  fourth  horse-power,  voltage  ll11  and  220,  and 


Motor    Generator    tor    Charging    Storage    llatterieit,    Ringing 

Hells.    Etc. 

frequencies  -'•">.  40,  50  and  00  cycles;  some  capacities  are  also 
built  for  133  c   i 

These   ratings  ate   lor  continuous  service.     The   speed   is 

nearlj    constant,   that    of  the   several   sizes   ranging    be 

tween   the   limits.    1200  and  3400   revolu'ions   per  minute.     Bj 

ntervention  of  suitable  sears  or   pulleys  the   motors  cai 

be    adapted    to    almost    any    service    requiring    power    within 

their   capacities. 


NEW    CATALOGUES. 
Fairbanks,  Morse  &  Co.  have   just   issued  a  general  cata- 
covering   the   complete    line   of   goods   carried    by    that 

concern. 

The  Benjamin  Electric  Manufacturing  Company,  151  New 
Montgomerj  street.  San  Fram  co  announce  tha  new  Tung 
sten  Bulletin  No.  1.  dated  .lime  1st  is  just  off  the  press  and 
ready  for  distribution.  It  contains  the  latesi  Benjamin  designs 
in  Tungsten  fixtures  and  is  a  condensed  reference  book  id  ran 
value    for    prac'ical    in-dooi    ami    out-door    lighting    purpo 

Copies   will   be  mailed   on   application. 

The  Western  Electric  Companj  is  distributing  in  pamphlel 
form  a   reprint   from  the  June,   1907,  is  ue  of  "Power"  of  tin 

article  b.\  i".  (1  Gaesche  with  the  tile  'First  Kateau  Re- 
generator Installed  in  America."  It  covers  in  detail  descrip- 
tion and  test  of  the  Kateau  tow -pressure  turbine  s\stem  in- 
Stalled  at  the  works  of  the  International  Harvester  Company, 
Chicago,  Ilk.  together  wilt  illustrations,  diagrams  and  data  of 
value. 

The  Westinghouse  Company's  publishing  department   has 

1  a  very  tasty  little  booklet  entitled  "The  Mis 
sion  of  the  Westinghouse  Electric  Toaster  Stove."  It  is  :;"x4" 
in  size,  uniquely  hound  in  covers  made  in  imitation  oi  toasted 
1  The  reading  matter  tells  in  a  narrative  way  of  the 
great  convenience  of  this  little  device  and  offers  numerous 
suggestions  as  to  its  use  for  the  busy  man  and  woman  in  the 
handling  of  the  food  problem. 

The  Ball  and  Wood  Company  of  Elizabethport,  X.  J.,  have 

just  issued  .a  very  handsomely  printed  1 ■huie  descriptive  of 

the  Rateau-Smoot  Turbine  and  Generators  which  should  be 
found  of  steal  interest  to  engineers  and  others  concerned  in 
development  in  the  field  ot  power  production.  Besides  being 
an  excellent  example  of  the  printer's  art.  it  contains  informa- 
lion  of  great  value,  including  illustrations  of  the  apparatus  oi 
which  it  treats,  pressure  diasiams  and  outline  diagrams  show- 
ing the  details  of  construction. 
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VOICE    VIBRATIONS. 

The  volume  of  transmission  produced  by  any  transmitter 
is  largely  dependenl  upon  the  diaphragm  area  that  is  exposed 
in  the  sound  waves.  Another  factor  is  how  great  a  propor- 
tion of  the  diaphragm  is  allowed  to  vibrate  freelj 

In  all  solid  back  transmitters  heretofore  manufactured, 
the  diaphragm  is  insulated  from  the  transmitter  front  by 
a  soft  rubber  gasket.  When  new.  this  gasket  allows  the 
diaphragm  to  vibrate  freely  throughout,  its  entire  surface. 
But,  unfortunately,  no  sofl  rubber  has  been  produced  that 
will  not,  to  a  greater  or  less  extent,  harden  with  age.  There- 
fore, as  soon  as  this  hardening  takes  place  the  vibrating 
area  is  limited   to  that   portion  not  enclosed  by  the  gasket. 

This   surface   is   indicated   by   A.   in   Fig.    1 


subscriber    is    listening,    to    two-thirds    the    amount    required 
while   talking. 

This  feature  is  of  special  advantage  in  local  battery  serv 
ice  where  the  voice  current  is  furnished  by  dry  cells.  Even 
poor  dry  batteries  will  last  longer  and  give  a  greater  volume 
of    transmission,    during    their   entire    life. 

By  again  referring  to  Fig.  2,  it  will  be  noted  that  an 
arrow  points  to  a  line  in  the  cross  sectional  drawing  rep- 
resenting a  thin  moisture  proof  disk.  This  part  s<al^  the 
front  of  the  transmitter  and  renders  it  absolutely  moisture 
proof.  This  advantage  is  effected  without  decreasing  the 
volume  of  transmission  in  any  way.  In  fact,  this  feature 
serves  to  increase  the  sensitiveness  of  the  diaphragm  itself 

It   should   be  noted   that    till   of  the   parts  in   what    is  gen 


ELECTRODE 
CUP 


EDGE  OF  DIAPHRAGM 
TURNED  OVER  TO  FORM 
SUPPORT 


Trl.N  MOl5TuBtPR0OF  D|3C. 


Pig.    2. 


Furthermore,  the  hardening  of  the  gasket  contracts  the 
rubber  and  throws  the  entire  diaphragm  out  of  adjustment. 
This  deterioration  often  produces  such  a  serious  change  that 
the  surface  of  the  electrode  button  does  all  the  work  that 
should  be  taken  up  by  the  entire  diaphragm  area.  Then  the 
deterioration  of  the  gasket  has  a  dampening  effect  upon  the 
surface    \. 

To  eliminate  these  opportunities  for  trouble.  Win.  \Y. 
Dean,  of  the  Dean  Electric  Company,  Elyria,  O.,  conceived 
the  scheme  of  curling  the  edge  of  the  diaphragm  anil  insu- 
lating this  part  from  the  frame  by  a  strip  of  oiled  muslin. 
This  material  is  as  s'able  as  steel  anil  will  stand  tin  insula- 
tion     lest      nt"      111, (Hill      VllltS. 

This  produces  the  permanent  vibrating  surface  B,  Fig.  1, 
and  since  the  voice  vibrations  strike  the  entire  area,  the 
volume  of  transmission  is  increased  in   proportion. 

Another  advantage  of  the  substitution  of  muslin  lor  rub- 
ber is  the  tact  that  the  original  adjustment  remains  perma- 
nent, since  the  muslin  is  practically  indestructible.  It  is  as 
permanent  as  the  metal  parts  that  compose  the  balance  of 
the  instrument 

In  Fig.  2  and  also  in  the  right-hand  portion  of  Fig.  1 
if  will  be  noticed  that  the  newer  diaphragm  is  cupped 
toward  the  front.  This  is  done  primarily  to  prevent  any 
packing  of  the  carbon   particles  in  the  electrode  cup. 

In  operation  these  carbon  granules  become  heated,  and 
the  heat  is  radiated  into  the  diaphragm,  which  must  expand. 
Because  of  the  cupping  of  this  diaphragm,  it  is  impossible  for 
it  to  expand  in  any  other  way  than  toward  the  mouthpiece 
of  the  instrument.  This  separates  the  front  and  back  but- 
tons of  the  electrode  cup  and  absolutely  prevents  "packing." 

This  brings  us  to  another  point  of  excellence  of  the  newer 
pat i era  as  perfected  by  Mr.  Dean:  the  new  transmitter  is 
self-regulating.  It  always  gets  the  proper  amount  of  current 
to  give  the  highest  grade  of  transmission  regardless  of  the 
length  of  line  of  the  voltage  of  the  system.  Furthermore, 
the   consum [it ion   of   power   is   reduced   during   the   time   the 


erally  known  as  the  Dean  Indestructible  Transmitter  are 
constructed  from  non-deteriorating  materials.  The  bridge 
holding  the  insulated  terminals  and  the  electrode  button,  is 
made  of  special  pressed  steel.  A  cast  bridge  is  liable  to 
shrinkage  and  breakage.  The  mouthpiece  is  also  of  steel 
drawn  from  cold  metal.  This  is  one  of  the  latest  Dean  im- 
provements   that    lias   jusi     been    marketed. 

Possibly  the  most  interesting  feature  of  the  new  pattern 
is  its  simplicity.  A  comparison  between  it  and  the  instru- 
ments manufactured  before  the  introduction  of  competition  in 
the  telephone  business,  indicates  how  valuable  competition 
has  been  to  the  industry  at  large.  Headers  familiar  with  early 
telephone  work  will  remember  the  comparatively  clumsy 
diaphragms  that  seemed  to  be  constructed  for  no  other  pur- 
pose than  to  "buckle."  Later  on  I  lie  adoption  of  carbon 
granule  electrode  chambers  seemed  conducive  to  very  poor 
results  through  "parking."  The  absolute  elimination  of  such 
difficulties  and  the  many  other  advantages  of  competition  are 
very  gratifying  indications  of  the  advance  in  the  art  of  manu- 
facturing telephone  equipment. 


GAS    EXPOSITION    IN    OAKLAND. 

A  very  interesting  exposition  has  been  held  during  the 
past,  two  weeks  in  the  Arcade  Building,  corner  Twentieth 
street  and  San  Pablo  avenue,  Oakland,  under  the  auspices  of 
the  Oakland  Gas,  Light  and   Heat  Company. 

The  exposition  included  everj  device  used  in  lighting. 
cooking  and  heating  by  gas,  demonstrations  being  given 
during  the  exposition  together  with  cooking  lessons  by  experts 
in  the  handling  of  the  gas  range. 

The  booth  of  the  Welshach  Company  was  particularly 
effective,  as  it  included  a  complete  installation  of  their 
various  forms  of  mantle  lights  with  a  variety  of  designs  in 
glassware  and  an  actual  demonstration  of  the  consumption 
of  gas  with  the  Welsbach  light  as  compared  with  the  old  type 
of  open  burner. 
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INCORPORATIONS. 
WALLA    WALLA,    WASH.— Washington    Traction 
$3,500,000;   Gilberl   Hunt  and  others. 

PORTLAND,  ORE.  inland  On  gon  Electric  Railroad  Coin 
[.any.  $10,000,000;    Mark   W.  Gill  and  others. 

SPOKANE,  WASH,  Mosso-Berrj  Electrical  Companj  of 
Spokane,  $10,000,  bj  II.  L.  Tinling,  T.  P.  Mosso,  F.  O.  Berry, 
and  T.  A.  Allen 

SAN  PRANCISOO,  CAL. — Articles  of  incorporation  of  the 
Company  of  Santa  Clara  have  been  Bled.     The 

corporation   is  capitalized   at    $1,E The   direi 

li.  O.  Druffel,  Henrj   P.  Eberhard,  and  Nichi  tlen. 

NORTH    YAKIMA,    WASH.     The    Eagle   Valley    Develop- 
menl  Companj   is  the  name  of  a  corporation  organized  to  do 
mining,    milling,    irrigation,    man'. 
struct   waterworks,  pumping  stations,  light  and  power  plains, 

tc,   with  capita]  stock  of  $40, I,  bj    Owen  Jones,   Many   V. 

Bonniwell  and  Reuben  L.  Gari 

SAN    FRANCISCO,    CAL.      Vrticles    of    Incorporation 
the  Win  Power  Company  have  been  Bled.     The  companj    will 
deal   in  electricity,  gas  and   water  power.     The  din 
.!.  M.  Agar,  Ferdinand  Butterfleld  and  Mr.  Lotspeich,  the  flrsl 
two  "i  san  Francisco  and  the  lasl  named  ol   Downieville.   The 
corporation  is  capitalized  a    $499,800,  of  which  $30t 
subscribed. 

SALT    LAKE   CITY.    UTAH— The    tndependenl    Elei 
Companj    of  this  city,  to  deal  generally  in  electric  supplies; 

capitalization,  $20,000,  divided   into  2 shares  of  $10  each. 

Joseph  F.  Smith.  Jr.,  president;    Heber  C.   [verson,  vice-presl- 
i.en   ,i.    Haddock,    secretary;    E.    chandler,    treasurer; 

Oscar   ('..    Hemenway.   George    C.    Smith.    W.    N.    Williams   and 
R.   S.   Siddoway,  additional  directors. 


FINANCIAL. 
ROSEBURG,  ORE.   -The  Citj  Council'has  sold  the  $35,000 
bond  issue  in  Douglas  County  Bank,  at  par. 

McMlNNVILLE,    ORE       \    special    election    will    be    held 

this  week  for  the  voting  of  the  $30, I  additional   water  and 

light  bonds. 

PORTALES,  X.   .M— An  election   for  a  $7-".. mm  bond   Is 
for  municipal   water  and   electric   light    plants   was   cat  tied    by 
a  large  majority. 

LOS     ANGELES,    CAL-  ders    of    the     Alan. 

Water  Company  have  voted  to  issue  bonds  in  the  amount  of 
$200,000  preliminary  to  enlarging  the  system. 

SUNNYSIDE.    WASH  election    on    Saturday    to 

decide  whether  bonds  should   be  issued    tel    the  expense 

of  water  works  and  othei  improvements  the  vote  stood  8  to  1 
in   favor  of  the  bonds. 

UNION,  ORE.— The  Council   1,  ed  an  ordinance  au- 

thorizing the  issuance  of  bonds  in  the  sum  of  $25,000  for  put- 
ting in  an  electric  light  piant,  and  calling  an  election  on  Au- 
gust  16  to  vote  on  the  proposition. 

COVINA,  CAL  ovina   Vallej    Gas   Company,  under 

re-organized   ma  has   succeeded   in   selling  bonds   to 

the  extent  of  $50,( and   will   immediately    begin   operations 

in  extending  lini  dora    and 

NORTH  YAKIMA.  WASH.— The  sum  of  $70, '  has  been 

subscribed  by  the  people  of  this  county  toward  assisting  the 
Yakima  Valley  Trai  i  nding  its  elec- 

tric lines  into  various  valleys  around  the  city. 


HILLSBORO,   OKI-:.— The   Citj    Council    has   accepted    the 
offer  of  a  companj  of  capitalists  for  ihe  purchase  ol  the  < - i i  > 
water  and  light   plan    for  $15,500  and  a  25-year  franchise       . 
granted.    C.  E.  Lytle  of  this  city  is  one  of  the  promob 

TUCSON,    ARIZ.     A    company    headed    bj    John    Mets    of 

Tucson   has  purcha  il   oiling    inten    I    In    water  works 

ni   hi    Benson   and    has    purchased   also    the    Benson    gas 

works      The   companj    will    soon    install   an   electric   lighting 

plant. 

PALO     ALTO,    CAL— The     Palo     AltO     bond    election     last 

week,    which    involved        yeral    propositions    to    increase    the 
bonded   dele    of   the     own.    resulted    in    the    passage  ol 

iitions  and  th<  defeal  of  four.  The  one  thai  carried 
by  the  largest  vote  was  the  proposition  to  acquire  and  con 
struct  an  automatic  lire. alarm  system  at  a  cost  of  $3,500 
The  other  two  successful  proposals  were,  lirst,  lo  i    tablish  a 

n  stree    lighting  system  at  a  i  (3,500,  and  second,   to 

expend  $7. nun  in  constructing  a   water-tank   foi    the  municipal 
and  lighting  plant. 

MADERA,  CAL.  The  municipal  water  and  sewer  bonds 
have  been  sold  bj  the  city  trustees  to  G  <!.  Blymeyer  «v-  Co., 
of  San  Francisco,  at  a  premium  ol  $7350     James  1 1     \dams  & 

ol    Los  Angeles  bid  $7434,   bul    their   bid  conditional 

upon   everything    being   correct    and   subjec     to     he   api 
of  their  attorney.     The  advertisement   called  for  an  uncondi 
tional  bid  and  as  Blymeyer  &  Co.'s  bid  complied  with  the  n 
they    were   given    I  lie    bonds.      The    Other    bidder      were: 
N.   W.    Hals  j    ,y-    i'ii,   -i       .  I     C    Wilson,   sewer   bonds, 

07.50;   Barroll  &  Co..  $6,705;  W.  It.  Staais  &  Co.,  $6,604. 


TRANSPORTATION. 
ESTACADA,  OR1        I        Portland  Railway,  Light  &  Powei 

Company   has  decided   to  ereel    a   new  depot    here. 

WALLA     WALLA,     WASH       Tin      CountJ      Commissi!  mi 

will,  on  June  8th,  hear  the  petition  of  the  Walla  Walla  Vallej 
Traction  Company  for  the  construction  and  maintenance  of 
an  electric  line  on  Yellow  Hawk  avenue. 

LOS    ANGELES,    CAL.— The    Citj     Council    has    passed 

Ordinance  No.  208,  granting  to  M.  J.  Nolan  a  franchise  for  the 
construction    and    maintenance    of    an    electric    railway    along 

a  portion  of  Washington  streel  in  this  county. 

SAX   BERNARDINO,  CAL- The  City   Council,  on   reques 
of  Attorney  J.  W.  Stephenson  in  the  matter  of  a  franchisi     o 
an  electric    railway    into    the    X.    W.    residence   district,    was 
laid   over   two   or   three    weeks   to   give   the   traction    people   an 
opportunity  to  meet   with  the  petitioners 

Los  ANGELES,  CAL— The  city  Council  has  passed  Or- 

dinanci     206   granting  to  P.  Janss   the  right   to  const  met   and 

period  of  20  years  to  maintain  a  single  or  double  track 

railway  along  Stephenson  avenue   and   Whittle,    Head    in   the 

county  of  Los  Angeles. 

TACOMA,  WASH. — Dibble  A:  Hawthorne,  railway  contrac 
tors.  Bank  of  Commerce  Building,  Tacoma,  have  been  awarded 
the  contract  for  double  tracking  and  relaying  the  tracks  of 
the  Pacific  Traction  Company  for  the  sine;  cat   lines  on  paved 

ets  in  this  city.     The  cost  will  be  $45,000. 

FRESNO,  CAL. — There  was  only  one  tender  offering  a 
cash  bonus  for  the  advertised  franchise  of  the  Hanford-Fresno 
and  Summit  Lake  Interurban  Railway  covering  connecting 
links  across  the  county  roads  on  the  proposed  line  of  the 
electric  road.  That  bid  was  F.  S.  Granger's  and  the  franchise 
was  granted  lo  him. 
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CITY  OF  MEXICO,  HEX- Locating  Engineer  A.  V.  Nes- 
bitt  of  the  Dr.  P.  S.  Pearson's  railroad,  and  other  interests,  has 
left  Mexico  City  for  Amecameca,  where  he  will  meet  a  party 
of  engineers  to  make  final  surveys  for  a  proposed  electric 
railroad   from   Mexico  City  to  Pueblo. 

MEDFORD,  OKI-;— II.  11.  Harris  of  the  Butte  Falls  Lum- 
ber Company  will  leave  for  Portland  and  the  East  next  week, 
when  he  will  order  materials  for  the  construction  of  the  pro 
posed  electric  line  of  the  company  from  Medford  to  JSntte 
Palls.    The  survey  is  completed  and  work  is  to  begin  at  once. 

TACOMA,  WASH.— The  Paeilie  Traction  Companj 
periment  of  laying  street  ear  rails  on  the  concrete  base  of  the 
street  paving  has  tailed  to  work  and  the  track  on  the  paved 
streets  is  now  being  torn  up  by  Dibble  and  Hawthorne  to  pul 
in  lies.  The  experiment  cosl  $25,000  and  the  track  has  been 
down  less  than  I  wo  years. 

ASTORIA,  ORE.— The  Astoria  Electric  Company  has 
elected  the  following  directors:     E.  C.  Mitchell,  S.  S.  Gordon. 

G.    C.    Flavel.    R.    ('.    I'rael.   artin    Foard.    F.    C.    Sykos    and    .1.    II 

Mortimer,  I*:.  G.  Mitchell  was  elected  president;  s  s  Gordon, 
vice-president  and  h  F.  McGeer,  secretary.  The  mattei  ol 
extending  the  service  and  improving  and  overhauling  the  sys- 
tem was  decided  on.    The  line  will  be  i  xtended  to  near  Ham 

i ni   mill   and   ihe  whole  system   placed   in   first-class  condi 

lion,    over  $40,000  will  be  spenl 

PORTLAND,    ORE.-    Several    hundred    thousand    dollars 

will   be  expended    by    the   Oregon    Electric   C panj    on    its 

present  lines  and  on  extensions  during  the  year,  officials  of 
the  constructing,  operating  and  engineering  departments  of 
the  road  are  making  a  tour  over  the  lines,  preparatorj  to 
laying  oul  the  work  to  be  undertaken.  Members  of  the  party 
were  not  inclined  to  talk,  Inn  enough  could  be  learned  to 
make  it  apparent  thai  the  expenditure  of  a  large  sum  of 
i ley,  probabl]   $1,000,000  or  more,  was  assured. 

SACRAMENTO,  CAL. — Actual  construe:  ion  work  was  com 
in. 'no '.!  by  the  Sacramento  and  Sierra  Railway  this  week  at 
orangevale,  Sacramento  County,  when  20  teams  with  plow 
and  scrapers  were  pul  to  work  under  the  direction  of  En 
gineer  Graham.  More  teams  will  be  pul  to  work 
al  thai  point  and  at  other  points  between  Sacramento 
and  Lake  Tahoe  in  a  tew  days,  and  the  work  now  started 
will  continue  until  the  railroad  is  completed  through  the  tim- 
ber belt  in  El  Dorado  County,  which  it  is  being  built  to  tap. 
The  road  is  financed  bj  C.  A.  Smith  and  other  millionaire  lum- 
bermen, and  it  lias  been  making  all  iis  preliminary  arrange 
moms  quietly  and  systematically.  Land  has  been  acquired 
in  Sacramento  for  the  location  of  factories  at  which 
i  lie  materials  from  the  forests  of  yellow  pine  and  sugar  pine 
in  the  Sierra  will  be  worked  up  into  various  finished  products. 


TRANSMISSION. 
WENATCHEE    WASH. — The  Council  has  granted  a  fran- 
chise to  the  Entiat  Power  Company.    Power  must   be  deli  I 
in  the  city  by  December,  1909. 

SPRINGFIELD,  ORE. — The  McKenzie  Valley  Irrigation  & 
Lower  Company  was  granted  a  franchise  to  furnish  electric 
power  and  light  for  a  period  of  50  years. 

BELLINGHAM,  WASH.— The  Skagit  Power  Company  has 

been  granted  a  .".n  year  franchise  by  the  government  and  will 
erect  a  60,000  h.  p.  plant  in  the  reserve  on  the  Skagit  River. 

OROVILLE,  WASH. — A.  M.  Dewey  has  started  a  crew  of 
surveyors  to  laying  out  ;  site  for  a  power  house,  dam  and 
canal.  The  site  is  on  the  Similkameen  River  seven  miles 
northwest  of  here  and  3000  horsepower  will  he  developed 

SUMPTER,  ORE. — The  Fremont  Power  Company  is  pre- 
paring to  raise  its  Olive  lake  dam  25  feet,  which  will  clearly 
double  the  capacity   of   the   reservoir.     Work   will   commence 


as  soon  as  conditions  ai  thai  altitude  will  permit.  Right  of 
way  for  the  transmission  lines  will  be  cleared  ihis  summer. 

LOS  ANGELES,  CAL.— The  Copper  Queen  Mining  Com 
pany  is  preparing  to  double  the  capacity  of  the  electric  planl 
al  its  mines  mar  Copper  Creek,  Ariz.  Another  300  horse- 
power engine   will   be  ins  ailed. 

RED  BLUFF,  CAL.— County  Surveyor  \V.  F.  Liming  lias 
filed  on  i'i. iiiiii  inches  of  the  water  in  .Mill  Creek  to  be  di- 
verted in  township  27,  North,  Range  2  Fast  and  used  to  gen- 
i  rate  electric  power.  The  ditch  will  be  20  feet  wide  on  top 
and  14  feet  on  the  bottom  and  six  loot  deep.  The  flume  will 
be   L2   feet  wide  with  sides   seven   feet   high. 

HAWTHORNE,  NEV. — An  electric  power  project  has  been 
financed  by  leading  men  of  this  camp  and  a  syndicate  has  al 
•  adj  purchased  a  chain  of  lakes  emptying  into  Lavining  and 
Hush  creeks,  near  Mono  Lake.  Cal..  30  miles  from  Howie.  The 
■Anil,  in  constructing  a  power  plant  will  be  rushed.  .1.  S.  Cain. 
Johnnie  Miller,  J    E.  Adams  and  others  of  SI.   Louis  are  behind 

I  lie    project. 

FRESNO,  CAL. — A.  G.  Wishon,  with  a  parly  of  engineers, 

including  A.  E.  Halch.  F.  S.  Newman,  William  Storrow  and 
in  lie,  s    from    I  be   southern    pari    of   Ihe  State,   have   gone    lo   tile 

mountains  to  inspeel  ihe  site  of  proposed  improvements  ami 
enlargements  of  ihe  proposed  improvements  of  the  power 
plain  on  i  be  San  Joaquin.  The  proposed  enlargements  include 
the  construction  of  a  huge  dam,  anil  a  great  increase  of  the 
plant. 

SANTA  BARBARA,  CAL.— The  Board  of  Public  Works  is 
receiving  sealed  bids  tor  two  6-inch  rough  square  casing  sewer- 
age pumps  fitted  wiib  two-passage  sewerage  impellors, 
two  la  horsepower  L200  revolutions  per  minute  60-cycle  Gen- 
eral Electric  induction  motor  220  volts,  2  automatic  starting 
compensators  for  :t-phase  system  of  General  Electric  Com 
pany,  each  compensator  being  accompanied  with  single  pole 
lloai  switch  copper  ball  float  with  extended  road,  pulleys  and 
chain. 

SACRAMENTO,  CAL.— The  Sacramento  Valley  Power 
Company  has  been  organized  to  take  over  the  property  of  the 
Northern  Light  anil  Shasia  Power  Companies,  consisting  of 
piani  on  South  Cow  ('leek  (2000  horsepower)  and  plant  on 
Snow  Creek  (1000  horsepower),  with  transmission  lines  ex- 
tending to  Redding.  Shasta  County,  California.  Additional 
water  rights  tin, nun  undeveloped  horsepower  for  the  system) 
have  been  purchased  and  plans  are  now  being  prepared  to 
extend  the  transmission  lines. 

SAN  FRANCISCO.  CAL.— W.  II.  Dohrmann,  formerly  aud- 
itor of  the  Hotel  Si  Francis,  returned  last  week  from  Chi- 
huahua, Mexico,  where  he  is  general  manager  of  a  large 
powei  system,  on  bis  way  to  New  York  to  confer  with  ex- 
perts upon  the  best  way  of  increasing  the  capacity  of  the  dif- 
ferent plants  under  his  control.  At  present  the  three  plants 
of  which  Dohrmann  has  charge  are  producing  about  2,000 
kilowatts  of  electricity,  but  he  says  that  the  country  is  devel- 
oping so  rapidly  and  there  is  such  a  demand  at  present  for 
power  that  he  can  find  sale  for  twice  that  amount  of  energy 
in  a  very  short   time. 

SAN  FRANCISCO,  CAL.— Louis  T.  Samuels  and  Louis 
Friedlander  have  leased  the  building  to  be  erected  on  the 
north  line  of  Sutter  street,  68  feel  w.-sl  of  Stockton,  to  the 
Metropolitan  Light  and  Power  Company  for  five  years  on  pri- 
vate te,rins.  This  section  seems  to  be  particularly  favored 
by  the  public  service  corporations.  There  are  now  in  the 
immediate  neighborhood  the  San  Francisco  Gas  and  Electric 
Company,  Spring  Valley  Water  Company,  City  Electric  Com- 
pany, Pacific  States  Telephone  &  Telegraph  Company,  Metro- 
polian Light  and  Power  Company,  Home  Telephone  Company 
and  Pacific  Gas  and  Electric  Company. 
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ILLUMINATION. 
UPLAND,  CAL. — .1.  R.  Anderson  lias  secured  a  franchise 
Cor  a  gas  plant. 

KAMLOOPS,  B.  C.  -The  proposition  to  install  an  elec  ric 
light  plant  was  carried  ai  the  recent  election. 

AUBURN,  CAL. — Win.  Mayer  contemplates  installing  an 
electric  plant  for  lighting  and  other  domestic  purposes. 

SEATTLE,  WASH.— The  Council  lias  passed  a  resolu- 
tion   providing   for   the    installation   of  cluster    lights    along 

I   Mien    and    Pike    si  | 

LAFAYETTE,  ORE.— The  Citj  Council  lias  granted  a 
franchise  to  the  Lafayette  Lighl  &  Water  Co.  to  supply  this 
place  with  <  lectric  lights. 

DOWNEY,  CAIi     .1.  R.  Gordon,  proprietor  of  the  Downey 

Light,   Power  and   Water  Company,   will   commence   work   at 
mice  on  extension  of  his  line  to  Rivera. 

EL  CENTRO,  CAL  Work  Is  to  be  begun  nexl  week  on 
the  planl  of  the  Imperial  Valley  Gas  Company,  which  is  to 
be  located  here.    W.  P.  Holt  is  backing  the  enterprise. 

REDWOOD  CITY.  CAL— The  United  Gas  &  Electric  Com 
pany  lias  been  granted  permission  to  laj   gas  mains  on  I 
1  in  sire,  t  from  Jefferson  to  Madison  and  on  Madison  Street  to 
the  county  mad 

l.os  ANGELES,  CAL.— The  Board  of  Public  works  is 
receiving  sealed  bids  for  furnishing  the  city  four  20  horse 
power  and  four  10  horsepower  direct  current  motors  in  ac- 
cordance with  specification  No.  7::  on  file  with  the  hoard. 

HERMISTON,    ORE     -The    City    Council    is    considerin 
proposition   from   the    Rose   City    Electric   Construction    i 
panj  of  Portland,  for  a  20-year  franchise  for  an  electric  light 
and  power  plant   in  this  city   to  cost    in   the  neighborhoo 

$15,000. 

l.os     ANGELES,     CAL.     The    .lanss     Investment     Com- 
pany intends  to  furnish  electricity  for  lighting  purposes  in  the 
section  just  east  of  Indiana  street.     The  company  is  now  sup 
plying   residents   of   this   section    with    water   and    plans   ti 
the    surplus    power    developed    at     its    water    plant    to 

eleel  ricity. 

CENTRAL  CITY,  NEB.— A  move  is  on  foot  to  submit  the 
question  of  voting  bonds  for  a  municipal  electric  lighting 
plant  in  Central  City,  and  there  is  every  indication  that  the 
measure  will  carry.  The  town  is  at  present  lighted  by  a 
gasoline  plant,  which  gives  good  service,  hut  there  is  a 
demand  for  electric  lights. 

CHEHALIS,  WASH.— The  MacArthur  (las  and  Power 
Companj  is  the  name  of  the  company  that  will  be  formed  in 
Tenino  during  the  week  for  the  purpose  of  developing  the 
gas  apparatus  .MacArthur  has  invented  to  manufacture  gas. 
It  is  the  intention  of  the  company  to  put  in  a  big  plant  in 
Tenino  to  manufacture  the  machinery  necessary  for  installing 
plants  of  this  kind. 

HOLLY,  COLO— An  electric  lighting  system  of  the  latest 
pa  tern  with  arc  lights  and  numerous  incandescents  will  be 
installed  in  Holly  in  the  next  thirty  days.  The  City  Council 
so  amend,  and  the  order  for  all  the  material,  amounting  to 
nearly  $5000,  was  given  to  the  Western  Electric  Company. 
The  generator  will  he  applied  to  the  water  pump  from  tin' 
works,  consequently  Holly's  electric  light  supply  will 
he  a  most,  inexpensive  luxury. 

MOrXTAINIIOMK,  IDAHO.— Seymour  II.  P.ell  has  arn 
from  Portland  and  has  purchased  the  local  electric  light  plant 
ii  riff's  sale.  He  states  that  the  plant  will  he  fully  re- 
paired and  placed  in  running  order  at  one,..  An  expert  arma- 
ture winder  will  go  over  the  plant  carefully  and  if  the  pr> 
machinery  cannot  he  put  in  first  class  condition,  a  new  one 
will  In    ordered  and  shipped  at  one 


WATERWORKS. 
LEAVENWORTH,  WASH      The  Tumwater  Light  .v.-  Water 
Company   will   build  a   powet    hue  to   Peshastin  for  pumping 
purposes. 

SAN    DIEGO,  CAL      The  c nil  has  ad id  ordinances 

providing    tor    the    laying    of    water    pipes    in    Hamilton    ami 
Siate  streets. 

COTTONWOOD,  IDAHO.  \  contracl  has  b  en  lei  to  the 
Fairbanks,  Morse  Company  by  the  Cottonwood  Water  Company 

tor    a    pumping    planl    and    6, feel    of    water    pipe. 

LOS     ANGELES,    CAL.— The   Council    has   authorized    the 
Board  of   Public   Works  to   purchase  a   steam   shovel   :,,  cost 
tot   acqueducl   work  on  the  Owens  River  system. 

LOS  ANGELES,  CAL  The  Board  of  Public  Works  is  re- 
ceiving sealed  bids  for  furnishing  materials  and  supplies  con 
sisting   of   steel    ribs    for    tunnel    forms    in    accordance    with 

■  ilicntion  No,    168B  on  file  with  the  Heard. 

CHICO,  CAL  I'll-  Chico  Water  Suppj  Companj  has  re 
cognized  the  growth  of  Chico  and  the  demand  tor  increased 

service      Work   has  been  started  on  a  weii  at   the  corner  of 

Fourth  and  LoCUSt  streets.  South  Chico.  iii  supplj  better  serv- 
ice in  that   suburb. 

5TERINGTON,    NEV.-  F.    W.    Fairbanks    returned    from 
o  to  San  Fa  isl    week  with  the  news  that  the  city 

ol  Yerington  was  practically  assured  oi  a  water  system.  A 
companj    I  mized  in   Reno  with  .1.   E.  Gigno'ux  as 

president,  II.  W.  Huskey,  vice-president  and  secretary,  and 
Fred  Stadtmuller,  treasurer.  The  company  will  build  water 
works  here. 

OAKLAND,  CAL.— The  Niles  Wale,-  Company  has  asked 
for  permission  to  lay  a  water  pipe  in  the  streets  of  Xiles, 
beginning  near  Vallej  Hills  and  ending  al  the  western  end 
Ol  the  town.  The  Spring  Vallej  Water  Company  has  asked 
to    withdraw    its   application   and    bonds   filed    in   October,    Pius. 

for    permission    to    lay    a    pipe    line    along    the    countj    road 

from  Pleasanton  to  Siinol.  on  the  ground  that  it  had  in. Mb 
arrangements  for  a  private  right  oi 


OIL. 
SACRAMENTO,  CAL       \    branch  plain  of  the   Union  Oil 
Company  to  distribute  not  only  foi  Northern  California  but  for 
tin    stale  of  Nevada  is  io  be  established  in  Sacramento.    The 

company  has  purchased  eight  acres  in  the  soul  hern  limits  of 
the  city  ami  will  erect  works  there  it  also  plans  to  operate 
its  own  line  of  river  steai  ween  here  and  San  Francisco, 

B  VKERSFIELD,  CAL  \  large  number  of  prominent  inde- 
pendent oil  producers  attended  the  stockholders  meeting  of 
the  Kern  River  ami  Coalinga  Indi  pi  ndi  nl  Oil  Agencies  last 
week  and  ratified  the  proposition  formulated  recently  to  build 
a  pipe  line  from  Bakersfield  and  Cot  o  tide  water.    L.  P. 

Si.  Clair,  president  of  the  Independent  Producers'  Agency; 
S.  W.  Morsehear,  president  of  the  Coalinga  Agency;  H.  II. 
Welsh  of  Fresno  and   M.  V.   McQuigg  of  Los  Angeles,   who  are 

members  of  the  ag  xecutive   committee,    wen.   given 

■  to  go  ahead  with  the  work.  The  securing  of  right  of 
way,  making  surveys,  etc.,  will  begin  forthwith,  and  il  is  ex- 
pected to  begin  work  by  August  1,  1909.  The  estimated  cosl 
of  the  pipe  line  is  $3,000, and  the  independent  Transpor- 
tation Company,  with  a  capital  of  $10, of  which  $7,500, 

will  lie  paid   in.  will  probably   be  organized  a-    once.     By 

the  contract  with  the  Associated,  which  the  Independents  now 
lie  Associated  handles  daily  16,000  barrels  of  oil,  leaving 
a  surplus  of  S.000  barrels  of  crude  oil.  By  contracl  the  Asso 
ciated  lias  to  store  the  Kern  River  surplus  in  its  storage 
lanks.  while  at  Coalinga  no  provision  is  made  for  the  surplus. 
The  agencies  therefore  voted  to  have  steel  storage  tanks  built 
at  Coalinga  for  this  surplus,  which  is  estimated  at  3,500  bar- 
rels daily.  These  tanks,  costing  hundreds  of  thousands  of  dol- 
lars will  later  he  taken  over  by  the  new    pipe  line  company. 


Classified  List  of  Advertisers, 

and   Material  They  a<e 

Prepared  to  Furnish. 


There  16  a  Cour*  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
tent of  his  competitors.  It  ie 
composed  of  the  it  buyii 

public  the  consumer —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
good*.  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 
Lamp   Adapters 

LAmericNin  Ever  Readj  '  'o. 
Benjamin   Electric  Mfg.  Co. 
Bryant    Electric    Co. 
I 'ale  Co. 

General     Electric     Co. 
Hubhell,     Harvey. 
Perkins  Elec.  SwtchMfg.Co. 

(HUMS. 

BurKlur    Alnriiin 

Edwards  &   Co. 
Electric  Goods  Mfg.   Co. 
Par  trick,  Carte  r&WilklnsCo. 
Stanley     &    Patterson,     Inc. 
Western    Electric    Co. 
Fire   AlnrniK 
Ei]  wards  &   Co. 
Partrick.Carter&WilkinsCo. 
Western     Electric    Co. 
Wilier    Alarms 
Par  trick,  Cart  er&WilkinsCo. 
ANCHORS 

Johns-Manville   Co..   H.   W.. 

"J.     W." 
Kierulff,    B.     F.    Jr.    &    Co.. 

"I  lulibard." 
Klein    &    Sons,    Mathias. 

ANNUNCIATORS 


« Edwards  &  Co. 
Elec.        Goods       Mfg.       Co., 
"Ross."       "Rivol,"  >    "Per- 
fect,"   "Noxall." 
Patrick,    Carter    &    Wilkins 
Co.,   "King.'' 
I   Standard    Elec.    Works.    "C. 

&    S." 
I   Stanley    &    Patterson.     Inc. 

i  Telephone  &   Elec.Equip.Co. 
"Holtzer-Cabot    &    Co." 
Western   Electric  Co. 


VIOIS. 


Cross    ArniH 

American    Cross    Arm    Co. 
"Walworth    &    Neville." 

California    Pole     &     Piling 
Co. 

Kierulff.    B.    F.,    Jr.    &    Co. 

Walworth     &    Neville    Mfg. 
Co. 

■Western  Electric  Co..  "Wal- 
worth   &    Neville." 

Ma**t  Arms 

Elec.    Appliance    Co.,    "Cut- 
ter." 

Ft.   Wayne    Electrical   Wks 

Kierulff.    B.    F..    Jr.    &    Co., 
"Cutter." 

Western   Elec.  Co..   "Fletch- 
er." 

Desk    Phone    Arms 

Dean    Electric    Co. 

Electric        Appliance 
"Earn." 

Kierulff.    B.    F..    Jr.    &     Co., 
"Sterling." 
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JOMN  A.  ROLLING'S  SONS  CO. 

Main  Office  and  Works.  TRENTON,  N.  J. 

ROEBLING 

WEATHERPROOF 
AND  BARE 
COPPER 
WIRE 

LOOK   FOR    THE  ROEBLING    SEAL   ON    EVERY    BUNDLE 
SAN  fRANCISCO.  624  folsom  Street  PORTIAND.  11  first  Street 

10S  ANGEIFS.  Market  and  Alameda  St  SEATTlt,  900  first  Ave.  Soulh 


\^                ^^ 

AMERICAN  CROSS-ARM CO 

ASK 
/fs^YOUR  DEALERX\ 

WALWORTf?V^fNEVI  LLE 
**  CBOSS-ARMSW 

CHICAGO 

/-^ 

\. 

"The    Paint  That  Won't  Come  Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office  :     1 18-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 

Because    it    is    the    Best 
It  is  the  Cheapesl 

i  RUBEROID  ROOFING 

BONESTELL  &  CO.,  Agents 


118  first  Street. 


San  francisco 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL     KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


THE 


^ 


SURFACE 
SWITCH.. 


The  only  dust  and 
moisture  proof 
indicating  switch  on 
the  market 


The  Arrow  Electric  Co. 


HARTFORD,   CONN 


PELTON-FflANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of    any    capacity    contracted    for   and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

101  1    MONADNOCK  BLDG   .    SAN  FRANCISCO    CAL 

84    WEST    ST..     NEW    YORK    CITY 


OUR    SPECIALTIES    FOR    ELECTRICAL   USE 

Bfc  INSULATING  TAPE 
&  rC  ELECTRICAL  COMPO 

"t^^  "Electrical  Insulation" 

THE   PARAfFINE   PAINT   CO.,   San  Francisco 


DUN  CAIN 

TRANSfORMERS  and  METERS 

are  of  the  highest  grade 


LARGE   STOCK   CARRIED    IN    SAN  FRANCISCO 

G.  A.  Wl  LBUR 

61   SECOND  ST.,         SAN  FRANCISCO 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Mugo    Rcisingcr 

1  1     Broadway    --    New  York 
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INDEX  TO  ADVERTISEMENTS 


Aluminum  Co.  of  America    - . 
Pittsburgh.    Pa. 

San      Fl  aiT'lS.   <  I,      .Mom.mI 

ick   Bldg. 
Los       Angeles,      Pacific 
Kleclric   Bldg. 
Seattle,     Colroan     Bl.Ig. 

Americaa  Circular  Loom  Co.-  _  I  I 
Boston,     15    Milk. 
S.in    Francisco.  770   Fol- 

Seattle,    Lowman    Bldg. 
American  Cross-Arm  Co.  7 

i  Ihicago,     Heyworth 

Bldg. 
American  Ever  Ready  Co.  i 

San   Francisco,  755  Fol- 

som 

LOB     Angeles,     1038     S. 

Main. 

Amencan  Transformer  Co. 
Newark,  N.  J. 

Arrow  Electric  Co.  7 

Hai  t  ((ml,  '  'min. 

Aylsworth  Agencies  Co. 

San   Francisco,  165  Sec- 
ond St. 

B 

Belden  Manufactunng  Co.  4 

Chicago,     194    Michigan 

St. 
Benjamin  Elec.  Mfg.  Co. 

Chicago,  40  W.  Jackson 

Bvd. 

San   Francisco,    151    New 

Montgomery. 
Blake  Signal  and  Mfg.  Co. 

Boston.   246  Summer. 

Bonestell  &  Co 7 

San  Francisco,  118  First. 

Bossert  Elec.  Construction  Co..  I  I 
Utica.  N.  Y. 

San   Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The I 

New    York,    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n  i 

San    Francisco,    44    See- 
on. 1   St. 

Bryan-Marsh  Co 

i  lakland,  Cal..  12th   and 
Clay. 

Bryant  Electric  Co. 
Bridgeport,   Conn. 
San  Francisco.  609  Mis- 
sion. 


Cal.  Inc.  Lamp  Co.  I 

San  Francisci  >  "  ■ 

California  Pole  and  Piling  Co. 
Francisco,    800-S04 
Fife   Building. 

Chase  Shawmut  Co.        ..     II 

Newburyport,  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Chicago  Fuse  Wire  &  Mfg.  Co.  _ 
Chicago,  170  So.  Clin- 
ton St. 

Cutter  Company,  The     10 

Philadelphia.    Pa. 

San   Fr 

som. 

tie     Lowman    Bldg. 

D 

Dale  Company,  The  ...  II 

New  York,  352  W.    I 
San   Francisco,  770  Fol- 
som. 

tie     Lowman    Bldg. 


Dean  Electric  Co. 
Elyria,   Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.  1 2 
Chicago,  Postal    Bldg. 
San    F  r  a  n  c  i  s  c  o,    301 
Front. 

Los  Angeles.   355   E.    2d. 

Dietert-  Swenson  Co 4 

San     Francisco,    80    Te- 
hama. 

Duncan  Elec.  Mfg.  Co.  7 

Lafayette,    Indiana. 
San    Francisco,    61    Sec- 
ond. 

D.  &  W.  Fuse  Co...  5 

Pi  ov  Idence.  R.  I. 

E 

Edwards  &  Co.,  4 

New     York,     1  10th     and 
Exterior   Sis. 

Electric  Appliance  Co. _  I 

Sari    Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co. 
Boston,   M 

San   Francisco,   165  Sec- 
ond St. 

Electric  Storage  Battery  Co.    . .    5 

Philadelphia. 

Sati    Francisco,    Crocker 

F 

Fori  Wayne  Elec.   Works  24 

Fort    Wayne.   Ind. 
s.i n   Francisco,  804  Mis 

S  1  o  1 1 

G 

General  Electric    Co.  16 

Schenectady,  N".  Y. 
San      Francisco.      Union 
Trust  Bldg. 

I  iOS     A  n  g  e  1  e  s.     Delta 
Bldg. 

Seattle    Colman    Bldg 
Portland,     W  o  i  c  e  ster 
Bldg. 

Goeriz  Co..  O.  C. 

Francisco,  61  Fre- 
mont   St. 

Gould  Storage  Battery  Co. 
New     York,     317     Fifth 

San  Atlas 

Bldg. 

H 

Habirshaw  Wire  Co 

New    York.    25S    Broad- 
way. 

Henshaw,   Bulkley  &  Co.    5 

I  "rancisco.  219  Spear. 
Oakland,  5th  &  Franklin. 
Los  Angeles.  262  S.  Los 
Angeles. 

Holophane  Company,   The 
New    York.    227    Fulton. 
San   Francisco.  151  New 
Montgomery. 

Hubbell,  Harvey,  Inc.  _  _  .9 

Bridgeport,  Conn. 
San  Francisco.  770   Fol- 
som. 
Seattle,    Lowman    Bldg. 

Hughes  &  Co..   E.  C. .  3 

San    Fran  ■    Fol- 

si  tm. 

Hunt,  Mirk  &  Co. .    6 

San   Francisco.  141  Sec- 
ond St. 

I 

Indiana  Rubber  &c  Ins.  Wire  Co.    I 
Jonesboro.   Indiana. 


Partrick  Carter  &  Wilkins  Co.  9    Standard  Und.  Cable  Co. 


.   9 


Jacobson,    J.  C. 

Napa    i    i 
Johns-Manville  Co.,   H.   W.__ 

New  York.  100  William. 

San   Francisco.  159  New 

ivTontgomery. 

Los  Angeles.  203   E.  5th. 

-.    i  til.  .   576   1st  Av.  So. 

K 


Kellogg  Sw'b'd  &   Supply  Co. 

'  'hi. 'a  gi  .. 

San  Francisco.  88  First. 
K.erulff,  B.  F.  Jr.  &Co.  9 

I.  Angeles.      120      S. 

Los   Angeles. 
San  Francisco,  133  New 
Montgomery. 
Seattle,    406    Central 
Bldg. 

Klein,  Mathias  &  Sons  .   2 

i  'hicago,     95     W.     V  a  n 

Riir.n 

Kranlz  Mfg.  Co.,  H. 

Brooklyn,  N.  Y..  160  7th. 
s.in  [.'rancisco.  155  New 
Montgomery    St. 


Philadelphia.     22d     and 
Wood. 
Pass  &  Seymour,  Inc. 
Solvay,  N.   Y. 

Pelton  Water  Wheel  Co.,The     7 
San        Francisco,        1 095 

Monad :k    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.The 
Bridgeport     '  'mm. 
San    Francisco,   609  Mis- 
sion 


San     Francisco,     Shreve 

ui.ig. 

Los     Angeles,     Union 
Trust   Bldg. 

Seattle   Office.    Lowman 
Bldg. 

Stanley  &   Patterson,  Inc. 

New    York,    23    Murray 

St. 

Sa ii  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 


Locke  Insulator  Mfg.  Co...        4 
Victor,  N.   Y. 
San    Francisco.    Monad- 
nock  Bldg. 

Los    A  n  %  e  1  e  s.    Pacific 
Electrical    Bldg. 

.t  tie.  Colman   Bldg. 

M 

Mead  Cycle  Co.       ..  15 

i  hi,  ago    III. 

Moore,  C.  C.  &  Co..   Inc.  3 

San   Francisco,  99  First. 

Los     Angeles.     Trust 

Bldg 

Se  .  t '  le,    M  a  t  a  a  I    Life 

Bldg. 

Portland,    W.  lis    Fargo 

Bldg. 

N 

New  York  Insl'ld  Wire  Co.      10 
New    York,    lit    Liberty. 
San   Francisco.    770  Fol- 
soin 
Seattle,    Lowman    Bldg. 

o 

Ohio  Brass  Co.  

Mansfield.   Ohio. 
San    Francisco.    Monad- 
nock   Bldg. 

Los  Angeles.  Pac.   Elec. 
trie    Bldg. 
Seattle.    Colman    Bldg. 

Okonite  Co 

New    York.    253    Broad- 
way. 

Otis  &  Squires- . 

Pan  Fran,  isc     15:  S        VI 
inery 


Pacific  Elec.  &  Mfg.  Co.  4 

Francisco,    80    Te- 
hama. 


Phillips  Insulated  Wire  Co I 

Pawtucket,  R.  I. 

Pierson,  Roeding  &  Co.  4 

San    Francisco,    Monad- 
nock  Bldg. 

Los  Angeles.  Pac.  Elec- 
tric  Bldg. 
Seattle.  Colman  Bldg. 

R 

Reisinger.   Hugo  7 

New     York.     II     Broad- 
way. 

Robb-Mumford  Boiler  Co.  2 

Sou  i  h        Fl  aniingham, 
Mass. 
Sa  n     Francj   co,    60    Na- 

loina. 

Roebling's,  John  A.  Sons  Co..    7 
San   Francisco,  624   Fol- 
som 

Los    Angeles,    Market  & 
Alameda. 

P.,.  Hand,   91    First. 
Seattle.    900    1st   Av.    So. 


Safety  InsTt'd  Wire&  Cable  Co.  2 
I  '.i  j  onne,  N.  J. 
San    Franci  sco    i  1  1    Bal- 
boa  Bldg. 

Schaw-Batcher  Co.  Pipe  Wks  5 
Sacramento.  Cal..  211  J. 
Sa  n   Francisco,  356  Mar- 
io t. 

Sears,  Henry  D.  24 

Bos  ton,   131   State. 

Simplex  Elect'l  Co.,  The  3 

Boston.  110  State. 
San       Francisco,       6  12 

I  I  o  w  a  I  1 1 . 

Los     Angeles.    Security 

Bldg. 

Seattle,    Alaska    Bldg. 

Portland.   Couch    Bldg 

Simplex  Electric  Heating  Co. 
<  Iambi  i  ige,     Mass. 
San        Francisco,       6  12 
Howard. 

Los     Angeles.     Security 
Bldg. 

Seattle,    Alaska    Bldg. 
Poi  Hand,  Couch  Bldg, 

Skinner  Engine  Co. . .  5 

Krie,    Pennsylvania. 

Southern  Engineer  4 

Ulanta,     Georgia. 

Southern  Pacific  Co.  24 

San    Francisco,    Flood 
Bldg. 


Star  Porcelain  Co. 
Trenton.  N.   J. 

Sterling  Electric  Company 
San  Francisco.   137   New 
Montgomery. 

Sterling  Paint  Company. 

Sa  ii       Francisco,       1  1  S 
First. 

Sunbeam  Inc.  Lamp  Co. 

Chicago,   259  S.   Clinton. 


Technical  Book  Shop  I 

San   Francisco,  60 1  Mis- 
sion, 

Tel.  &  Elec.  Equip.  Co.  .. 
San        F'rancisco,       6  12 
I  toward. 

Los     Angeles,     Security 
Bldg 

Seattle.   Alaska   Bldg. 
Portland.  Couch   Bldg. 

1  homas  and  Sons  Co.,  R. 
New    York.    227    Fulton. 
East   Liverpool.   Ohio. 

Tracy  Engineering  Co. 

i   Francisco,  461  Mar- 
ket. 

Los    Angeles,    C  e  n  t  ral 
Bldg. 


Vulcan  Elec.  Heating  Co. 
Chicago,  71  West  Jack- 
son, 


Vulcan   Iron   Works 

San   Francisco    604  Mis- 
sion. 


Pacific  Elec.   Heating  Co 

Ontario.  Cal. 
n    .,     ,,         r  ,     Sprague  Electric  Co. 

Pacific  Meter  Co.   --------    -    I         Niw  York  Citj     527 

San  Francisco.  301  Santa 

Marina   Bldg. 

Pacific  Telephn.  &  Telgrh.  Co. 
San  Francisco.  Shreve 
Bldg 


West    3  J  til    St 

San      Francisco 

Bldg. 

Seattle,    Colman    Bldg. 


531 
Atlas 


Paiste  Co..  H.  T. 

Philadelphia.    Pa. 


Standard  Elect'l  Works.  2 

!  ■     'Mission  St 


Standard  Eng.  Co...  2 

ParamnePaint  Co.     ...    7         San    Francisco,    60    Na- 

San    Francisco,    34     First.         toma  St. 


w 

Waters  &  Co.,  R.  J. 

San     Fra  in  is.  ■-,  717  Mar- 
ket   St. 

Western  Electric  Company 
San  Francisco.  680  Fol- 
som. 

Oakland,  507   I6th  St. 
Los  Angeles.  119  E.  7th. 
Seattle.    1518    1st   Av.   So. 

WestVse.  Elec.  &  Mfg.  Co.       6 
Pittsburg.  Pa. 
San    Francisco.   165  Sec- 
ond. 

Los   Angeles,    "27   South 
Main. 

Seattle.    314    C  e  n  tra  1 
Bldg. 

Portland.    Couch    Bldg. 
Spokane.    424    1st    Av. 

Westmghouse  Machine  Co 

Pittsburg,    P 
San   Francisco,   141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co.. 24 
Waverly  Park.  N.  J. 

V  v,  York    114  Libertj  St. 
San    Francisco.    418    Eu- 
genia Av. 

Wilbur,  G.  A 7 

San    Francisco.    61   Sec- 
ond St. 
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SIpi  ling    Klec.   Co. 
Western    Klec.   Co. 

ASBESTOS 

Johns-Manville    Co..    It.    W. 

V  I  TOM  111)1  II,        ACCES- 
SORIES 

American       Eveready       Co., 
"Ever    Ready." 

H  \i"|'f.i:ii:s 

Dry    Batteries 

American  Ever  Ready  Co, 
"Ever  Ready'-  and   "Cres- 
cent." 

Brooks-Follis     Elec.    Corp. 

Elec.   Appliance  Co..  "1900." 

Elec.       Goo:ls       Mfff.       Co., 
"Samson     Semi-Dry." 

Kierulff,    B.    F.,    .7r.    .V-    Co., 
"Columbia."     "Kiner." 

Sterling    Elec.    Co.,    "Bear,' 
"Sequoia." 

Standard     Electric     Works. 
"Standard." 

Stanley    &    Patterson,    Inc., 
"Exeter."     "Matchless." 

Western  Electric  Co.,  "Blue 
Bell."    "Liberty." 

Dry    Bnttery   Holders 

Brooks-Follis    Elec.     Corp 

Stanley    &    Patterson.     Inc., 
"Patterson." 

Medical    Batteries 

Partrlck.Carter&WilkinsCo 

Stanley    &    Patterson,    Inc., 


tonic.' 


"Vet- 


"Sam- 


"Electi  o 

ter." 
Wet    Batteries 

Brooks-Follis     Elec. 

Elec.  Goods  Mfg.  Co., 
sun."     "Noswas." 

Par  trick. Car  ter&WilkinsCo. 

Stanlev  &  Patterson.  Inc., 
"Gold  Medal,"  "Fara- 
day." 

Western    Electric    Co. 

Storage    Batteries 

Elec.    Storage    Battery    Co. 

Westinghouse    Machine    Co. 

BELLS 

Blectrlc  Bells 

Brooks-Follis    Elec.    Corp. 

Edwards  &  Co.,  "Rex," 
"Lungen." 

Electric  Appliance  Co.. 
"Ansonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy. "  Tyro- 
lean." 

Par  trick,  Carte  r&Wi  Ik  in  sCo. 

Stanley  &  Patterson,  Inc.. 
"Faraday."  "Columbia," 
"Liberty." 

Western  Electric  Co., 
"Hawthorne." 

Electro-Mechanical     Gonga 

Brooks-Follis     Elec.    Corp. 

Edwards    &    Co. 

Electric    Goods    Mfg.    Co. 

Par  trick,  Carter*  WilkinsCo. 

Magrneto    Bell?* 

Brooks-Follis    Elec.    Corp. 

I  '.an    Electric    Co. 

Elec.  Appliance  Co..  "Eaco." 

Electric    Goods    Mfg.    Co. 

Kierulff,  B.  F.,  Jr.  &  Co., 
"Sterling," 

Kellogg  Switchboard  & 
Supply    Co. 

Standard  Electric  Works, 
"C.    &   S." 

Western    Electric   Co. 

BOILERS 

Henshaw.   Bulkley  &  Co. 

Moore   &   Co..   Chas.    C.    "B. 
&    W." 
■Tracy      Engineering     Com- 
pany,   "Edge   Moor." 

BOXES 

Floor    and    Outlet 

IKrantz,   H„    Mfg.    Co. 

[function   Boxes 

Ki  antz    Mfg.   Co..    H. 
Wnll    Boxes 

I  Brooks-Follis    Elec.    Corp. 

Benjamin    Elec.    Mfg.    Co. 
I  Bossert    Electric    Construc- 
tion    Co.,    "Bossert." 
Chase        Shawmut  Co.. 

"Knockout." 
I  Chicago   Fuse  Wire   &   Mfg. 
Co..    "Union." 


Your  Switch  Love 

does  not  have  to  be  interfered  with  to  make  up  a  Panel  Cut-Out 

for  a  Rotary  Switch. 
These  new  Paiste 
Cut-Outs  take  the  new 
type  Single  or  Double 
Pole  Switches  of  ALL 
manufacturers.  They 
are  Paiste,  of  course; 
just  another  of  these 
specialties  that  make 
us  "the  leading  special- 
ty manufacturers." 

"Paislery  '  (monthly)  keeps    you    informed   as  to  all    new  things. 

Do  you  get  your  copy?     Let  us  know.  2 

M.  T.  PAISTE  CO.,  Philadelphia,  Pa. 


Catalog   No.   5191 


New  York 


Boston 


Chicago 


Chicago  Insulated  Wire  &  Mfg. Co. 


CHICAGO     ILL      

Factory:  Sycamore,  III 


Double  and  Triple  Braid 

Weatherproof  Wires 


THE  BEST  ON  TEST 


Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Los  Angeles 

B.  P.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.   Los  Angeles  Street,  Los  Angeles 


Tables  ^Engineering  Calculation 

Second   Edition  Revised   and   Enlarged 

By  Richard  C.  Powell 

A  judicious  assemblage  of  valuable  formulai   and 
tallies   fur  electrical,  hydraulic,  mechanical   and    civil 

engineers.  Price  $2.00,  Postage  Paid 

TECHNICAL  BOOK  SHOP 

604  MISSION  ST.,  SAN   FRANCISCO 


Wanted  and  For  Sale 


The  rate  for  iidvertisemcn's  in  this  column      •'  on   <        ■ 

words  or  less:  additional  words  ttcen's  each,  payabh  in  ad  ranee.  Remit- 
tance and  copy  should  reaclithisuffia  not  tola  than  Monday  mum  far  the 
. ct  edi  nu  issue. 

Replies  may  be  sent  in  cart  of  tin  lojrnal  of  Electricity  Power  md  Gas 
60i    '/  <sitm  Win ',  Strii  Franc  -co. 


WANTED — Back  numbers  of  the  Journnl  of  Elec- 
tricity, Toner  and  lias.  AVe  have  numerous  calls 
for  back  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
have,  'in  receipt  of  such  list  we  will  name  the  price 
we  are   willing   to   pay. 

Journal  of   Electricity,  Power  and   Gas, 

60  1    Mission    Street,    San    Francisco. 


WANTED — Men  coming  in  direct  touch  with  Steam, 
Electrical  Superintending  Engineers  and  Shop 
.'■"oremeii.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L  TURNER.  907  Atlas 
BIdg.,  San  Francisco,  Cal. 


Fine.... 

FOR    THE 

Electric  Fan 

Hubbell 
Current 
Tap 

No.  5454 

USE   A  FAN    AND    LAMP 
AT  THE  SAME  TIME 


List  Price  50  Cents 
Free  Sample 

HARVEY  HUBBELL,  Inc. 

SAN   FRANCISCO 

770  Folsom  Street 


BRIDGEPORT 
Conn. 


SEATTLE 

Lowman  Building 


Complete  Stock  Carried   in  San   Francisco. 


When  in  Doubt 
i*e  ^'Guarantee" 

SELF-SETTING 
ANNUNCIATOR 


Descriptive  Circulars  and  Price 
on  Application 


Partrick,  Carter  &  Wilkins  Co. 

Manufacturers  of  Electrical  House  Goods 
PHILADELPHIA 


Carried  in  stock  and  for  sale  by  all  leading 
supply  houses  on  the  Pacific  Coast. 


HIGH  TENSION  SWITCHES  ^AALls^PER,OR 


Built  to  Order  as  follows  : 
80,000  volt  3  Pole  1  >il  Su  it.  I 
(0,000     "3     " 
80,000     "    3  Pule  Top  Su  iti  h 
60,000     "3     

J.    C.    JACOBSON, 


SI/5.00 

I  15.00 
81 1  1 11 1 
b5.00 
Napa,    Cal. 
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ITT    CIRCUIT 
1-1  -d  BREAKERS 


"DALITE" 

The   Breaker  with  Time  Limit   Feature 


"REVERSITE" 

The    Self    Contained     Breaker    Operating    on 

REVERSE    CURRENT. 

The    Cutter    Company 

SAN  FRANCISCO 

770  Folsom  Street 


PHILADELPHIA 
PA. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried  in  San   Francisco. 


TAPE 


Is  a  small  item  with  the  purchasing  agent, 
hut  small  items  sometimes  cause  large  and 
expensive  troubles. 


GRIMSHAW    and  COMPETITION 
TAPE 

are  good  in  quality  and  must 
l>c     used    to    be    appreciated 

Write   us  direct,    if  your  supply   house  does 
not  carry  it  in  stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 

SAN   FRANCISCO 

770  Folsom  Street 

NEW  YORK,  SEATTLE. 

114  Liberty  Street  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


Cutter   Co..   The.   "Munit." 
Electric    Appliance   Co.,    "T. 

&    B." 
General    Electric   Co. 
Krantz    Mfg.    Co.,    H. 
Paiste,    II.   T.   Co. 
Pass    ,*;•    Seymour. 
Sprague    Electric  Co.,  "Unl- 

I  ■ !  s  :  I  ! . " 

Standard    Electrical   Works, 

M.    &    M." 
Stanley    &     Patterson,    Inc.. 

"Simples 
Telephone  &    Elec.Equip.Co. 

"Pral  i    Chuck    Co 

BRACKETS 

Desk    Telephone    Brackets 

Broo&s    Foil  is     Elec.     Corp. 

Stanley  .<•  Patterson,  Inc.. 
"Tmpi  rial." 

St<  i  ling  Elec.  Co.,  "Equi- 
poise." 

Western    Electric  Co. 

Iron  Pole  Brackets 

Benicia    Iron    Works. 
Elec.     Appliance    Co.,    "Cut- 
ter." 

il       B.     F..     .Tr.     &    Co.. 
Cutter." 
i  ■'.  :    ..ii     Roeding  .>,•   ( !o. 
West. -in   Elec    Co       Fletch- 


er. 


hi  it m<:iis 


Gnu     Lighting     Humeri 

E  Iwards    *    Co. 

lElei  trie     Goo  Is     Mfg.     Co. 

"Advance." 
Western    Electi  .•■   Co.,    "Ed 

wards." 

<    \  HIM    IS 

Special    Cabinet    Work 

Krantz,     II..     Mfg.     Co 

Metal    Cabinets 

Krantz,    II..    Mfg.    Co. 

I    IBLES 

Submarine     and     Lend-Cov- 

ered 

Electric         Appliance       Co., 

"Paranite." 
General     Elect  ric    Co. 
I  [abirshaw  Win-  i  :o„  "Hab- 

i  rshaw." 
Kierulff,    B.    1\.    Jr.    x    Co 

■'National." 

I  ik. .nil,'." 
I;.. .Mings    Sons     Co.,    John 

A.,   "Tolma." 
Safetj     Ins.    Wio-    ,\-    Cable 

Co 
si  an  la  '  .1    I  rndei  ground    Ca 

I, In     On. 

Simplex       Electrical        Co.. 

"SI  mplex." 
v.  .    I  ern         Electric        Co.. 
Hawl  home." 

Paper    Insulation 

i  ,  i  i.  ii    Manufacturing    Co. 
\\     - 1  iai      Elect  tin    Co 

Tclepl'one    Cable 

i  a  an     Electric    Co. 
Kellogg     Switchboard     ami 
Supply    o.i. 

(    VRBO.VS 

\rc    I  iglit    Cnrbons 

Brnoks-Follis     Elec.    Corp. 
"Siemens." 

nger,    ling"    "Electra," 
"Nuernberg." 

I   lit!  I  IT     BRE  tKF.RS 

Cutter     Co.,     The     "I-T-E," 

"1  lalite." 
I'i     Wayne   Electric  Works. 
*  leneral    Electric    Co. 
America  n  Ever  Ready  <  'o 
Kierulff.    Jr.    &    Co.,    R.    F. 

"I  la  i  t  ma  n." 

Pacific     Electric     &     Manu- 

t  i.  luring    Co. 
>\  .     i.  ,  .,    Eli  .■.   Co.,   "I-T-E," 

"Palite." 
Westghse    Elec.   &   Mfg.   Co. 

CLAMPS 

Ground    (lumps. 

Beiden  Manufacturing  Co. 
Rossert  Electric  Const.  Co. 
Chase     -     Shawmut  Co.. 

"Shawmut." 


General     Electric    Co. 
Paiste    Co..     H.    T.    "Perma- 

Effect.' 
Thomas    *    Sons    Co.,    R. 
Weber      Elec.     Co..     H.      D. 

CLE  ITS. 

Fibre   Cleats 

Blake    Signal     &    Mfg     Co 
in  noks-  I'.illis    Elec.    Corp. 

Porcelain   Cleats 

Brooks-  Foil  is     Elec.    <  !orp. 

i  irni-i  a  I     Elect  ric    o,i 

Pass    &    Seymour 

Stan  la  nl    Ell  .'I  i  leal    Works. 
"Standard.' 

star    Porcelain    Co. 

Sears,        general        sales 
agent. 

Westi  in    Elec.    Co.,    "Thom- 
as." 

(OILS 

trmnture    and     Field    foils 

! ;.  Mini     Manufacturing    Co 
leneral     Electric    Co. 
Western         Electric         Co.. 

I  leltabeston." 
Westghse  Elec.    &    Mfg.  Co. 

Induction    toils 

Electric  Goods   Mfg.   Co. 
Kellogg     Switchboard     and 

Supplj    Oo 
Partrii  k  Carter&WilkinsCo. 
Westi  '  n     Electric    Co. 

spark   Colls 

Electric    (Ion. Is    Mfg.    Co. 

i  ;iei  to"   i '" 

COMPOl  M>s 

Boiler    Compounds 

l  ieai  bot  n     I  >i  ug     &     Chemi- 
cal   Works 

l.iln-     Man\  ill"     I'n..     II      W., 
"Magic." 

CONDI    IT 

Flexible    Conduit 

American      Circular      Loom 

'  '.•      "Circula  r    I m." 

Sprague  Electric         Co.. 

a  ;  i  ..-ii  field." 
Telephone  &   Elec  Equip.Co. 

"Flexduct." 
Rigid    Conduit 
American       Circular      Loom 

Co.,        Elei    i .  i  I  ii.-i  " 
Elec.    Applianci     Co.      'Gal 

vaducl ."     "Lorii   ited." 
Kierulff,     B.     P..    Jr.    &    Co.. 

"A  in  i-  T  i'-ali." 

Roebling's   Sons   Co.     J.    a.. 

"Xa  \  a  Ii  te." 

Sprague    Electi    i     Co        Iron 

A  i  in."  .-I 
relephone  &  Elei 

"Economy." 
I  mlergrotind     I  'oudul  I 
American     Cross     Arm     Co.. 

"Walwoi  tli    a     N".  ille." 
lohns-Manville    Co..    II      W  , 

"I-M." 
Pierson       It""  ling     &     Co.. 

"Fibi  i 
Roebling's    Sons    Co..    .1.    A.. 

"Bituminized     Fiber." 
Western    Electric   Co. 

"Walworth   &   Neville." 

t  (>\  VECTORS 

(  aide    Connectors 
America  n  Ever  I  tead ;  Co. 

"Bulldog." 
Beiden    Manufacturing   Co. 
i  Miicago    Fuse    Wire    ,1  Mfg 

On. 

Kierulff      P.     F..    Jr.    &    Co.. 

CORD 
Flexible   Hell   Cord 

Beiden    Mfg.    Co. 
Brooks-Follis    Elec.    Corp. 
i  lenera  I    Elect  ric    Co. 
Kierulff,     P..     F.,     Jr.     A      Co 

"National." 
Pierson,    Roeding       &       Co., 

Vgents,    Elec.    Cable    Co. 
Roebling's    Sons    Co..    J.    A. 
simplex     Elec.    Co. 
Western     Electric    Co. 

lamp     I  uril 

Bel  I'm     Mfg      I  !o 
Brooks-Follis     Elec.    Corp. 
Elec.   Appliance  Co.,    "Para- 
nite." 


General     Electric     Co. 

Oknn  it  e  Co.,  The,  "Oko- 
nite." 

Pan  son.  Roe  ling  &  Co., 
Agents,   Elec.  Cable  Co. 

Roebling's  Sons  Co.,  John  A. 

Safety  Ins.  Wire  and  Cable 
Co. 

Simplex     Elec.     Co. 

Standard    Und.    Cable    Co 

Westei  n  Elec.  Co.,  "Vic- 
tor." 

Telephone   Cord, 

Beiden     Manufacturing    Ca 
Brooks-Follis     Elec,    Corpj 
I  »ean    Elect  i  i"   <  Jo. 
Kellogg      Switchboard     and 

Supply    Co. 
Kierulff,    P..     P..    Jr.    &    Co., 

"Xar  ional." 
I  ■ii-rsori      Roe  ling       &       Co., 

Agents.    Elec.    Cable    Co. 
Safety    Ins.    Wire   and   Cable 

On 

Simplex    Elec.  Oo. 

vVei  tern   Eiec.  Co..  "Victor." 

CROSS     VRM    BRACES. 

Brooks-Follis     Elec.    Corp. 
Kierulrf,     B.     P..     Jr.     &     Co, 

CLUSTERS 
Fixture     Clusters 

['.•■nil  mi  ii    Elecl  ric    M  fg    '  !q 

"Anti-Night." 
Dale   Co. 

General    Electric   Co. 
i        ii  II.      Harvey,      "Hum 
hell.' 

CUT-Ol    is 

\re  Cut-Outs 

Bryant   Elecl  i  i"  Co. 

Ft.    Waj  ne    Elec.    Works. 

i  ;.-n  era]    Elec   ric    Co. 

ine leseenl   (  ut-Outs 

Bryant     Electric    Co. 
I '.   &    W,    Fuse   Co. 
General    Electric    Co. 

Pass  &  Seymour. 

Paiste  Co..   II    T.,  "Shaffer.' 

"K.    W.,"    "P.    K .."    "Tap- 

lets." 
Perkins    Elec.    Swell  Mfg  Co. 
Weber      Elec.      Co.,      II.      P. 

Sears,  general  sales  agent. 
rhse   Elec.   fc  Mfg.  Co. 

Transformer    Cut-Outs 

Bryant    Electric  Oo. 

I'.        &        W.        PUS"       On 

General    Elecl  ric   Co 
Pass  K-  Seymour 
Westghse    El"".    A    Mfg     CB 

l)V\  \MOS 

\.  C.   Dynamos 

Pt     Wayne    Elec.    Works. 
i  lenei  al     Elecl  t  ic    Co 

si  anda  nl    Engii i  ing    I  !o; 

Western     Electric    Co 
Westghse    Elec.    ,\:    Mfg     O". 

O.  C.   Dynamos 

Elecl  i  i"        Appliance        Co., 

"Colonial." 
Pt.    Wayne    Elec.    Works. 
General    Electric    Oo. 
Standard     Engineering    Co. 
Western     Electric    Co 
Westghse   Elec.   &    Mfg.   Co 

ELECTRIC    NOVELTIES 

American  Ever  1  teady  '  'o 
"Ever   Ready." 

engines 

(las    and    Gasoline    Eli'4'iues^ 

M.i oi"    ,':-    i'n.     Chas     o 
Henshaw-Bulkley    &    Co. 
Hunt.    Mirk    &    Co.,    "Wesf? 

inghouse." 
Kierulff.     P..     F  .    Jr.    ,v     CdJ 

"American    Diesel." 
Tracy     Engineering    Co. 
Westinghous  e    Mai  bine    >'<y 

Murine    Engines 

Standi  nl     Engi  neei  nig    Co.. 
"Hngberg." 

Steam    Engines 

Moore   &   Co..   Chas.    C. 
Henshaw,    Bulkley    &    Co. 
Hunt.    Mirk    &    Co..    "West- 

inghouse." 
Standard    Engi'neering    Co. 
Tracy   Engineering  Co..  The 
Westinghouse    Machine    Co. 


I 
I 


PANS 

A.  C.  Portable  Fans 

Brooks-Follis    Elec.    Corp. 

Ft.  Wayne   Elec.  Works. 

General    Electric   Co.."G.  E." 

Standard  Electric  Works, 
"Jandus." 

Western  Elec.  Co..  "Vic- 
tor."   "Emerson." 

Westghse   Elec.   &   Mfg.   Co. 

D.    C.    Portable    Fans 

Brooks-Follis    Elec.    Corp. 
Electric        Appliance        Co., 

"Colonial." 
Ft.    Wayne    Elec.    Works. 
General    Electric  Co.,"G.  E." 
Sprague   Electric  Co.'Lun- 

dell." 
Standard    Electrical   Works, 

"Jandus." 
Western  Electric         Co.. 

"Hawthorne." 
Westghse    Elec.   &    Mfg.    Co 

A.    C.    feilinj;    Fans 
Brooks-Follis    Elec.    Corp. 
Standard         Elec.        Works. 

"Jandus."     "Century  " 
Western      Elec.      Co.,    "Vic- 
tor."   "Emerson." 
Westghse  Elec.   &   Mfg.   Co. 
U.   C.    Ceilins    1'ans 
Brooks-Follis     Elec.    Corp. 
Electric        Appliance        Co.. 

"Colonial." 
General    Electric    Co. 
Sprague   Electric   Co.,  "Lun- 

dell." 
Standard         Elec.        Works, 

"Jandus." 
Western         Electric  Co.. 

"Hawthorne." 
Westghse   Elec.   &   Mfg.   Co, 
Fvlianst  Fans 
Brooks-Follis     Elec.    Corp. 
General    Electric  Co. 
Standard     Elec.     Wks..     "M. 

A.   Co." 
Western    Elec.   Co.,   "W.   E." 
Westghse    Elec.   &  Mfg.   Co. 

FIXTURES 

Oiliim.    Bracket    and    Desk 
Fixtures 

Benjamin    Elec.    Mfg.    Co. 

Dale   Co 

Marine   Fixtures 

Beniamin    Elec.    Mfg.    Co. 

Dale  Co 

Electric   Appliance  Co. 

Sterling   Electric   Co. 

Show    Cave    Fixtures 

Benjamin    Elec.    Mfg.    Co. 

Dale  Co. 

Johns-Manville   Co..   H.   W., 

"I,inolitP." 
Stage   Fixtures 
Chase-Shawmut    Co.. "Shaw - 

mut." 

FLASHLIGHT    (Poeket) 

American  Eveready  Co.. 
"Ever   Ready." 

FUSE    MATERIAL 

Fuses      and      Fit- 


Enelosed 

tiiiB-s 

Bryant    Electric   I  'o 

Chase-Shawmut  Co., "Shaw  - 
Til  ut." 

Chicago  Fuse  Wire  &  Mfg. 
Co.,    "Union." 

I  i.   &   W.    Fuse   Co. 

General     Electric     Co. 

Johns-Manville  Co..  H.  W., 
"Noark." 

Western  Elec.  Co..  "D.  & 
W.  ' 

Westghse   Elec.    &   Mfg.   Co. 

Fnse  Boxes 

Including  Service  Boxes. 
Subway  Boxes  and  Junc- 
tion Cut-Outs  for  use 
with    enclosed    fuses. 

P.   &   W.  Fuse  Co.,  "D.  &  W.' 

Johns-Manville  Co.,  H.  W.. 
"Noark." 

Fuse  Wire  and    Links. 

Chase-Shawmut    Co.,"Shaw- 

mut." 
Chicago    Fuse  Wire   &   Mfg. 

Co. 
General    Electric    Co. 
Pierson,      Roeding      &      Co., 

"Aluminum." 
Miscellaneous    Fuses 
Bryant    Electric    Co. 
(General    Electric    Co. 
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Dale  Wireless  Clusters 

GAS,  ELECTRIC  and 
COMBINATION  FIXTURES 


Desk  Portables  -:-  Lighting  Novelties 


THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 

NEW  YORK  CITY  SEATTLE 

9th    Ave.  and    13th   St.  Lowman  Building 

Complete  Stock  Carried   in  San   Francisco. 


The  Longest  Way  'Round 

Is  Not  the  Shortest  Way  Nome 


Drilling,  filing 
and  reaming 
holes  in  old- 
fashioned 
cast-iron  out- 
1  e  t  boxe;  is 
the  round- 
about way  to 
profits  on  wir- 
ing   contracts. 

There's  a 

quicker,  more  economical,  more  direct  way  to  prosperity 
lor  the  contractor  who  uses 

Bossert  Drawn  Steel  Boxes 

One  sharp  blow  with  a  hammer  drives  out  each  hermeti- 
cally sealed  plug,  leaving  smooth,  round  holes  ready  for 
pipe  or  conduit.  No  filing,  no  reaming,  no  wasted  time. 
Wiring  done  with  metal  conduits  and  Bossert  Boxes  lasts, 
and  lasts  and  lasts.  A  settling  building  would  break  a 
cast  iron  box — it  only  bends  the  Bossert.  Neither  can  it 
be  harmed  by  nails  or  spikes,  nor  destroyed  by  fire. 
Write  for  a  sample  and  see  for  yourself  that  what  we 
say  is  true. 

Bossert  Electric  Construction  Co. 

SAN  FRANCISCO 

770  Folsom  Street 


Works  and  Offices  : 

UTICA,  N.  Y. 


SEATTLE, 
Lowman   Building 


Complete  Stock  Carried   in  San   Francisco. 


"CIRCULAR  LOOM" 

WHAT  IT  IS 

"Circular  Loom"  is  a  flexible  conduit  for  electric  wires. 

"Circular  Loom"  is  tough,  strong,  non-collapsible. 

"  Circular  Loom"  is  moisture  proof  and  does  not  carry  fire. 

"Circular  Loom"  fishes  easily, 

"Circular  Loom"  will  not  stick  to  the  wires  in  it. 

"Circular  Loom"  is  unaffected  by  the  climatic  conditions. 

"Circular  Loom     is  inexpensive. 


crtCOM^ 


Order   "Circular    Loom"  through   your  dealer  and   use   it 
vnenever  wires  need  mechanical  and  electrical  protection. 

Folder  "101   Uses  for  'Circular  Loom,"  sent  on  request. 


American  Circular  Loom  Co. 
SAN   FRANCISCO 

770  Folsom  St. 
BOSTON.  45  Milk  St.  SEATTLE,  Lowman  Bide 

Complete  Stock  Carried   in  San    Francisco. 


BOSTON  CABLE  CLIP 

SIMPLEST 
STRONGEST 
j&  BEST  j& 

It  consists  merely  of  two  pieces  of  steel  wire  and  a 
strap  of  sheet  zinc,  eliminating  rivets,  pins  or  buttons 
and  consequently  breakage  from  these  sources. 


Itis  adjustable  to  different  sizes  of  cable,  the  straps 
being  furnished  in  different  lengths.  Being  wholly 
adjusted  by  hand  it  is  more  easily  and  firmly  at- 
tached than  any  form  demanding  the  use  of  pliers. 

Chase-Shawmut    Company 
SAN  FRANCISCO 


770  Folsom  Street 


NEWBURYPORT 

MASS. 


SEATTLE 
Lowman    Bldg. 


Complete  Stcck  Carried  in   San   Francisco. 


12 


JOURNAL    OF    ELECTRICITY.    POWER    AND    GAS. 


Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Klettric  Power  Transmission  Systems 

1406-8  Chronicle  Bldg.       San  Francisco,  Cal. 


C.  F.  B 


raun 

Pow  i  r  flant   Engineer 
I     N  a   ma  Strcel 

San   1    :'.'•'  i  co 


C.  L. 

Cory 

Consultin 

i  Engineer, 

803 

o04-8n5  Union  Trust  Bldg 

Edward  5. 

Cobb 

Consulting  Engineer, 

Mechanics          696-698  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete                          Los  Angeles 

Clem  A.  Copeland,  M.  E. 


tiHingand  Supervising  Electrical 
and  '     ■  neer, 

I  ,  -.   \:  -  Cal. 


Supervision   ci    Operation    and     Ir;   ov*rnen|    of 
Steam  Installations  for  Fuel  Eco..o.,.y 

R.  F.  Chevalier 

CONSt  LTINU  ENGINEER 

Sl-jm  Bolerar-d  E^  gi  e,  Offic- ard  Laboratory 

Furnace  and  Combust  en  930  Lircoln  Avei  ue 

Tests.  Reports, Estimate*.  Alameda,  Cal. 

Desic   i-       F«:el  Analyris  P'-one  Alameda  1389 


Leigh    M. 

Griffith 

MACHINE  DESIGNER 

Gas 

Engine    Design,     Development   ard    Tests. 
Auiomobiles,   Motor  Trucks,    1 1  - 

Developmei  t  o 
Aulomatt-  IV 

Inventions, 
achmery. 

1  28  North  Main  St. 

Los  Angeles, 

Cal. 

Office: 


230-231  I.  W.  Hellman  Bide. 


F.  C.  Flnkle 

Consulting  Engineer, 

Specialties  230-231 

Hydro-Electric  Power  Plants    I.W.  Hellman 
l  ion  a  ml  Domestic  Bldg. 

Water  Supplies  Los  Angeles.  Cal. 


D.C.Jackson.  C.  E.    Wm.  B.  Jackson.  ME. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute  of   Electrical 
Engineers,   American  Society  of    Mechanical 
-ers.  American  Society  of   Civil    Engi- 
neers. ENGINEERS  EXPEK1S 
Si  8  Commercial  National  Bank  Bldg. 
Chicago,  111. 


G.  C.  Noble 


C.  S.  Davidson 


Noble  &  Davidson 


Consulting  Engineers 


Tel.  Do  >c 


921  Crocker  Bldg. 

>a ij  I  rancisco 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 

Specialty,  Hydraulic  Development 

Offices 

ion  Trust  Bldg.        San  Francis. 

Bldg.  San  Diego,  Cal. 


A.  M.  Hunt 

MEM    AM    SOC.  C.  E. 
M  1  M    AM   SI  h     M.  E. 
MEM.  AM.  I.  E.  E. 

1 

trust  P.ldg.                          San  Francisco 

Te 

rphone  Kearny  257b 

Emerson  W. 

Read 

Attorney-at 

Law 

1 

>r.  California  and  Mon 

Rooms  519- 

San  Franciscc 

mery  Streets 
.Cal. 

E.  P.  Scattergood 

Consulting  Engineer 

1  Miniates,  Plans.  Supervision.  Tests  of  Ste.im 
Llectricand  Hrdraulic  Plants,   fowei  Trans- 
mission a   d  I  listributing  Sys  ti 
Standardizing  Labui 

1133-1134  Central  Elder.  Los  Angel.      I 


.Smith,  Emery  &  Co. 

Inspecting  ami  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


J.  G.  White  &  Company,  Inc. 

ENGINEERS  CON! RACTORS 

43  Exchange  Plat  e.  New  \  ork  <  il  I 

San    I  tarn  isCO  <  Hln  I 

Alaska  Commercial  Buildin 


Rudolph  W.  Van  Norden 
Consulting  Engineer 
409,  413  Union  Trust  Bldg;.. 

Salt  Francisco 
Electricity.  Hydraulics,    Power;  Deveu 
Reportsand  Evaluations 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Ji    -    I    [1 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

1 1  ■  lartmonts . 

fire  Protective    Electrical     Steam  I 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 

Alaska  Commercial  Bldg. 

San  Francisco 


TECHNICAL  BOOK  SHOP 

Subscriptions    Received  Lr   a'.l    Educational,  Electrical    and    Engineer.ng   Publications 


604  MISSION  STREET 


SAN  FRANCISCO 


DEARBORN  PREPARATIONS 


KEEP  BOILERS  CLEAN 


GETOUR  PROPOSITION 


Dearborn  Drug  and  Chemical  Works 

OFFICES,  LABORATORIES 
And  WORKS 


CHICAGO 


L  L  I  N  O  I  S 


SAN  FRANCISCO,  301   FRONT  STREET 


LOS  ANGELES,  355  E.  SECOND  STREET 


Paiste.  H.  T.  Co..  "H.  &  L. 
Weber     Elec.     Co.,     II.     l 
Sons.    Gen'l    Sales    Agent[ 

Tcl('|»llf»llC     KlINPN 

Dean  Electric  Co. 
I '.  &  W.  Fuse  Co. 
Klerulff,    P..    F..    .Ir.    &    Co, 

"Sterling." 
Standard         Elee.        Works 

■  i  louch    .^-    Seeley." 
Wes  tern    Elect  ric  Co. 

<;o\  ERNORS. 
Water- Wheel     Governor* 

Pierson,     Roeding     &     Ca 
"Lombard." 

GUARDS. 

Wirt'  Lamp  Guard*. 

Benjamin   Electric    Mfg.  Co 
"Can't     Break,"     "Protei 
talite." 
Hubbell,    Harvey 
Krantz,    11..    Mfg;    Co. 

II  IXGERS 
Cable   Hanger* 

Chase-Shawmul    <  Jo  .    "Ros 

ton." 
Kierulff,     B     F.     Jr.    &    Co. 

"Nations  l 

Stands  rd   Un  lei n  I    i'a 

ble      Co..    "Nor  Ij  ke      Sup 
port." 

Ml'  \'l'l\<;    M  VTGRI  VI,: 

Including  Clicking   I'tensm 

Soldering         Irons.         Sai 

Irons,    Etc. 
Brooks-Follls    Elec.    Corp, 
Elec.   Appliance  Co.     "Amer 

lean." 
General    F.lectric    Co. 
Johns-Manville    Co..    II.    W 

"Elect  i  "therm 
Simplex    Elec.    Heating   Co. 

"Simplex." 
Vulcan     Elec.    Heating   Co 

"Vulcan." 
Westghse   Elec.   &   Mfg.  Cc 

HOODS. 

Street     ll.o-,u 

Elec.    Appliance    Co..    "Cut 

ter." 
Ft.  Wayne    lOleo.   Works 
General    Electric   Co. 
Kierulff.    B.    F.,    Jr.    &    Co, 

"Cutter." 
Western  Elec.  Co..  "Fletcli 

er." 

INSULATORS 
GlnHN   Insulators 

Brookfield    Glass    Co 

"Brookfield." 
Elee.   Appliance  Co., 

in  gray." 
Pierson.    Roeding 

"Locke  Triple  Pet 
Roebling's    Sons    Co 

A.,  "Knowles." 
Standard  Electrical 

"Standard." 
Western   Elec.   Co..   " 

field." 

HlBh-Ten»ion     Insuiliilors. 

General    Electric   Co. 

Johns-Manville    Co..    II. 
Kierulff.    B.    F..    Jr.    &    Co 

"Ohio  Brass." 
Pass  &  Seymour. 
Pierson,    Roeding      & 

"Locke." 
Roebling's    Sons    Co.. 

A..    "Lima." 
Thomas    &    Sons    Co..    R 
Western    Elec.   Co..   "Thorn 

as." 
Porcelain    Inwulntors 

General    Electric   Co. 
Johns-Manville    Co.,    H 
■    Pass    &    Seymour 
Pierson.    Roeding      & 

"Locke." 
Standard   Electrical    Work: 

"Standard." 
Star  Porcelain  Co. 
Thomas   &   Sons   Co..   R. 
Weber    Electric    Co..    H.    I 

Sears,    gen'l    sales    agen 
Western   Elec.   Co..    "Thorn 

as." 
Wood   Knobs 
Blake   Signal    &    Mfg.    Co. 

I\S1  1    LTING      MATERIA 

Belden    Manufacturing   Cot 
Brooks-Follis     Elec.    Corps 
Kierulff.    B.    F..    Jr.    &    Co 
"Dielectric." 


mpanj 

"Hem 

v  Co 
ticoat. 
.,    Joh 

Work: 

Rrook 


w 


Co 

Joh 


Co 
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Devoted   to   the   Conversion,   Transmission  and   Distribution   of  Energy. 
SAX  FRANCISCO,   JUNE   I.1.    1909, 


Xl   UBER    24 


The    Auditorium,  •»:"!  Prnncisco.    In  this  building   the   Hechnnies'  Pair  "ill  !><■  held  during  Ui<*  m-ck  beginning  June  14th. 


NATIONAL  ASSOCIATION  STATIONARY  ENGINEERS. 


The  National  Association 
oi  Stationar}  Engineers,  whose 
California  subsidiary  associa- 
tion meets  in  annual  conven- 
tion at  San  Francisco  during 
the  coming  week,  represents 
the  highest  type  of  that  great 
body  i>i  progressive  men.  the 
steam  engineers.  The  object 
oi  the  association  is  primarily 
educative  and  incidentally  fra- 
ternal. Organized  in  1882,  it 
has  successfully  waged  a  cam- 
paign '>f  technical  enlighten- 
ment of  its  members  that  has 
been  potent  in  advancing  the 
art  nt  steam  engineering  to 
its  present  high  standard.  In  California  there  are 
eight  subordinate  associations  with  several  more  ap- 
plying  fur  admission  at  this  convention.     In   Arizona 


FHHI1  .1.   FISCHER 
National    President. 


there  are  four,  in  Colorado  six,  in  Oregon  two  and  in 
Washington  four,  which  hold  weekh  meetings  to 
hear  talks  on  all  the  varied  apparatus  comprising  a 
modern  power  plant.  It  discountenances  any  project 
disturbing  harmonious  relations  between  employer  and 
cmpli  ivee. 

With  such  laudable  purposes  in  view  the  asso 
ciation  is  worthy  of  the  active  support  of  everyone 
interested  in  steam  engineering.  Such  support  has 
been  lent  bv  main  of  the  greal  machinery  manufac- 
turers nf  the  country  who  have  prepared  exhibits  of 
late  developments  fur  the  Mechanics'  Fair  to  be  held  in 
conjunction  with  the  convention.  Their  local  repre- 
sentatives are  to  he  commended  fur  their  zeal  in  pr< 
paring  interesting  displays  in  such  a  short  time.  In 
consequence  this  fair  will  be  the  must  comprehensive 
and  complete  exhibit  of  power  m'achin  ry  ever  held  in 
the  West  and  it  merits  careful  inspection.  Aitendance 
at  the  meetings  and  fair  will  also  show  that  the  wel- 
come to  visiting  delegates  is  as  sincere  as  it   is  hearty 
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WELCOME    TO    THE     ENGINEERS. 


II.     I>.    *;,wl!.-. 


Tin-  local  members  of  the  Na 
■.  tional    Association    of    Stationary 

V^  Kimim'.-rs    have    made    ver\     mm 

^Hr  |>lct,      preparations     !nr     the     care 

^^    I  and  entertainmem  of  the  visiting 

members  of  the  order  who  will  be 

in  aiti  ndance  al   i  be  sixth  annual 

ntion  in  be  held  in  San  Fran 

■   during  the   weeh    beginning 

June   U'h. 

The  various  committees  work 
mder  the   direction   of  State 
i'  in      Saville     have     spared 
neither  effort  nor  expense  to  make 
this  the  banner  convention  in  the 
histoi  j    nf   ■  he  association. 
In  addition*  to  the  arrangements  for  th.  ntertain 

ni' in   of  the  members  and  their  families  a   most   interesting 

for  he  business  session  which, 
in  connection  with  the  machinerj  and  supply  exhibits  of  the 
Mechanics'  Fair  to  be  held  in  conjunction  with  the  convention, 

should  prove  suallj  inst  ructive. 

Through  the  medium  of  the  "Journal  of  Electricity,  Po 
and  Gas,"  President  Saville  extends  the  following  welcome  to 
the  visitors: 

7  o  thi  nd    \[(*mbc 

1  )e.\r    5  ;n    Rrothei 

The    local    committee    for    the    arrant  i     the    details 

of  our  sixth  annual  convention,  to  be  held  in  San   Francisco  dur- 
ing the   week  of  June    14ili   to   19th,   inclush  iboul    com 
pleted  their  labors,  with  the  resull   thai   tl               and  comfi 
all  those  attending  the  convention  I  for 

The  Mechanics'  Fair  which  will  be  given  in  tion  with 

the   convention    I    believe   will    well    reward   an\    person    mei 
ically  inclined  who  will   visit   and  careful]}    inspect   it.     The   full- 
est    opportunit}     will    be    arfon  the    wonderful 

ess  thai    has   been   ni.uK-   in    rearing   the   new  city,    Phoenix 
on  the  ruins  of  tin    disastet  rid  the  many   pi 

of  natural   interest    surrounding   the   ba}    and  city  will  hi'  visited. 
I    believe   tlu^   will   be    ,    real    conventi  in   which   the 

foundation    work    ol    our    institution,   the   educatioi  |   neral 

uplift   of  these   members,   will    receive   tl  o   im- 

portant  a   question   deserves,  and   in   order  that   this   may   bi 
c  implished,  curtain  da}  s  ha\  e  been 
tire  and  others  for  business,       tl    i   hope  that  evet 
as  man}   of  the  members  as  can  possibh    do  so,  will  attend  and 
ely  participate  in  all   sessions  ol   the  convention. 
The  following  program  has  been  outlined,  subject  to  cl       _ 
Monday,  June   i  ith,  8  p.    >.t  -    Opening  -  of  the   fair, 

in  which  there  will  be  an  address  of  welcome  by  the   Mayor  and 
an  invocation  by  the  Rev.   Win.   Rader.     The  fair  will  be  st 
by  the  pressing  of  a  button  by  the  Ma 

Tuesday,  June  15th,  9  \  \t. — Opening  of  the  convention. 
2  p.  m.- -Convention  111  session.  8  r  m — Lecture  on  fans  and  ven- 
tilation, by  R.   B    Guernse} .   M.  E. 

M  edncsday,  June  Kith.  9  a.  m.  Sight-seeing  trip.  8  p.  u. — 
Lecture  by  W.  F.  Durand,  engineer  of  the  Department  of 
Mechanical   Engineering,   I  dand  Stanford  Jr.   University. 

Thursday,  June  I'tlt,  9  a.  m. — Convention  in  session     After- 
od 

v.     M. — Sight-seeing    trip.     X    p.     m. — 
rty. 

1      1  onvention  in  session.    Noon — 
m — Banquet. 
Ext  and    friends    on    behalf    of    the 

1  u  ishes,  1  remain. 

1  our-    ti  ai    rnally, 

M     li    SAVILLE,  State    President. 


L65,    166. 


185. 

186. 

257, 

229. 

17::. 

l-'M. 

181,     182. 

241. 

251, 

252. 

108 

51,    255 

LIST  OF  EXHIBITORS  AT  THE  MECHANICS'  FAIR. 
We  give  below  a  complete  list  ol  the  exhibitors  with  the 
number  ol  the  boi  ths  thej  will  occupy  al  the  Mechanics'  Fair 
to  be  luid  11  the  Auditorium,  Page  and  Fillmore  streets,  San 
Francisco,  iron,  rune  14th  to  June  Huh.  inclusive,  under  the 
auspices  of  the  National  Association  of  Stationary  Engineers, 
and  in  connection  with  the  annual  convention  which  will  be 
held  during  thai   w  eek   bj    1  he  Association. 

Exhibitor.  Booth     \ ... 

Mils  Chal  lues    c. 227,    228. 

Bird-Archer    Co     265. 

Brooks   I-'. .His    Elect  rii     Corp  96      1 

Bow  ei       1:  Co  104,    105,    1"., 

Boyd   &    Moore.. . 

:  1  in  Co  12 

B>  ron   Jackson    Iron    W01  ks 100,    Ml, 

•  'allahan    1 '..  .    John      ]  23. 

'  'alit'ni  iiia    1  Compounding    Co 7. 

California  Hydraulic  Engineers.    126.     17  1, 

Co..  H.  N 191, 

'a  y  Co        1  96     19 . 

1  Crane    1  Company 134,   135, 

ops    I  ron    Works 215 

I  loak   Gas    Enj 9      !  15,    2  16,   217. 

Deal  boi  n  C 1    1    I     1 

I  "iu  .  I  ieo.    E.  &  Co  211.  212.   213  13,   244 

1  Carrlga  n    S     Haydi  n 

Co.  1. 

,1  &  Fcaris  Bra;  ins  Co.,  \\  in  80. 

th    Co  1st 

lanks   Morse     Co  198  257,     258,   -256. 

I  'ess    Sj  stein    Co.,     I  tie .'lilt 

\V      P    131 

Garlock    Packing    Co 

Co I  iti 

bei  ga'    r,,      \i  22. 

Herzog   &  Dahl  Co      201, 

&    Co 214 

m,    Rickard    &    Mc,(  Cone         250 

1  rorha  Co    

1. it  lonal   •  '11.011    Saw    Co  ....  202, 

ns-Manville  Co.  H.   W s.   9. 

17  6. 

. I. .bus. .11  Co.,    !•'.   II 132. 

,x-    Bennett   Co I 

Keystone  Chemica  I  Co  13. 

Krog-li    Mfg.   Co 

Lallj     Co L5,   16,    17.    18 

Lord    Co.,    Geo.    W 116      139 

Lukenheimer   Co I" 

. .... .94 

Mi  chanical    I  lust    Suction  1  Co.  1  09     110,    ill. 

1     in     Chas.   C.  &  Co 6     121,    180. 

Mess.  .Got!  1  1    ed    Co    248,    249 

Moorehead   Mfg.  Co 11. 

Motoi    1  204, 

Moulthi  op  &  1 10. 

New   i  ,,1  k  Belting  &  Supplj  1  Co 

PI tix   'I'",. I    and    Vali  <■   1  Co,  179. 

fie   Suctioi  Co. . .       .  137,   163. 

I'..\,  ei     Spei  ialty    Co 127. 

Plant    Rubber   &   Supply    Co 193,   263,  264. 

fie    Hardware   &    Steel    Co     ..150.    151. 

Pai  ilic   i  'oast    Rubbei    Co 133,    167. 

time    Paint    Co 128. 

Tool    ,x-   Supplj    Co 1. 

Reynolds    Third    Rail    Co.,    lm        81,    82,   83,   84,    85,   86,   87, 

90     91,    92. 
Selby   Smelting  .x-    Lead    Works.  .2. 

Simon, Is    Machinerj     Co 124,     177 

Squires    .X.-     Byrne    Co 190 

Staples   &    Pfeiffer  Co 112,     133. 

Sterling  Rubber  Co 23.    24    26. 

Superior   Cereal    Fond    Co ::  1. 

Tay    '  G     irgi      H 28,29,30,31,32,33. 

Tubbs   Cordage  Co 144.   156. 

Union     B;  ew  ing     Co 1SS. 

r.     s.     Flexible     Metalic    Tub- 
ing   Co 266. 

Wagner     Electric     Co ..129,130,170,171. 

Westinghouse   Air   Brake   Co....  IIS. 

Westinghouse    Electric    Co 116. 

Whittier  &  Coburn  Co 122. 

White  Company   (Auto) 3. 

Witt,    G.    E.    &    Co 168. 

Western   Electric  Co 136,  164. 

Western    Saddlerv    Co as.  99. 

dbury,   Geo.    E 223.  224.   225,   230.  1,   2 

Worthington.    H.    R 26.   27. 


130. 
is::. 
117. 


169. 
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HEATING  AND  VENTILATION.' 

BY   R.    B.   GUERNSEY,    M.    E. 

To  a  great  majority  of  prospective  buyers,  a 
blower  is  a  blower,  and  on  account  of  the  inexperience 
of  both  the  user  and  dealer,  the  blower  selected  is 
frequently  not  of  the  right  type  to  do  the  work  ex- 
pected of  it,  and  while  I  cannot  hope  to  give  you  a 
detailed  classification,  in  a  paper  of  this  nature,  I  have 
tried  to  cover  the  ground  along  general  lines,  and  trust 
that  the  details  most  interesting  to  you  will  be  brought 
up  for  discussion  at  the  time  of  reading,  since  this  is 
the  idea  in  publishing  the  paper  beforehand. 

There  are  five  general  types  of  the  centrifugal 
blower  and,  as  each  type  has  its  particular  field  of 
work,  we  will  start  with  a  genera]  classification  and 
application. 

The  tirM  type  is  known  as  a  volume  blower, 
usually  made  with  a  cast  iron  shell  and  steel  plate 
wheel.     The   efficient   pressure    limit    of   this   type    is 


applications  requiring  volume's  of  1500  to  28,000  cu.  ft. 
air  per  minute  at  pressures  of  from  \  _.  to  4  ozs. 


Volume     Blower    for     I  *<■    in    Comic 
Working    Machinery. 


-lion      wild      \\ I- 


4  oz.  corresponding  to  a  peripheral  velocity  of  appi 
mately  1  1,700  ft.  per  minute.  This  type  should  be  li 
for  supplying  blast  for  blacksmith  forges  or  furnaces 
burning  coal  or  coke,  and  is  used  for  various  applica- 
tions, where  volumes  ol  from  200  to  5000  cu.  ft.  per 
minute  at  from  'A  to  4  ozs.  in  pressure  are  required. 
Tins  type  is  also  made  as  an  exhauster,  and  as 
such  follows  the  same  law-  as  the  blower.  The  onh 
difference  between  a  blower  and  an  exhauster  is  that 
the  bearings  on  a  blower  are  on  either  side  of  the  shell 
and  air  is  drawn  into  the  blower  from  both  sides. 
The  exhauster  bearings  are  on  one  side,  the  wheel 
being  overhung  and  air  drawn  in  through  one  opening 
An  exhauster  can  be  used  as  a  blower  but  a  blower 
cannot  be  used  as  an  exhauster.  L'sed  for  exhausting 
fumes,  lint  from  buffing  wheels,  emery  from  emery 
wheels  and  for  drawing  shavings  from  individual  ma- 
chines in  woodworking  plants,  a  custom  being  adopted 
by  a  number  of  the  larger  mills. 

The  next  type  is  designed  along  the  same  lines, 
the  case  and  wheel  being  made  of  heavy  steel  plate. 
This  is  used  principally  for  exhausting  shavings  from 
a  series  of  woodworking  machines.     Also  used  in  other 

1  Paper    prepared    for    N.    A.    S.     E.    Convention,    San     Francisco 
.tun.-    14-19,    19HS. 


rhe   next    type,   known   as  a   pressure   blower,   is 

practically   a   continuation   of  the   volume   blower  and 

is  designed  for  maximum  pressures  of  16  ozs.  per  sq.  in. 

aiding  to  a  peripheral  velocity  of  about  22.000 

ft .  ]  ier  minute. 


Pig;.  3.     Volume  Blower  (for  Cupola  ami  oil  Purnuce  Work. 

I  sed  largeh  for  cupola  and  oil  furnace  work. 
Some  manufacturers  make  this  type  with  a  cast  iron 
shell,  although  a  steel  plate  shell  is  far  better  for  the 
reason  that  the  shell  is  under  a  heavy  strain  owing  to 
the  high  speeds,  and  a  lighl  external  jar  will  frequently 
break  the  shell  if  made  of  cast  iron. 

A  type  entirely  different  from  either  of  the  above 
is  the  disc  fan,  designed  for  handling  large  volumes  of 
air  at  low  pressures,  :4  oz.  or  under. 
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This  type  is  used  for  ventilating,  removing  fumes 

i  <r  dust  fn  mi  n » mis  and  fi  >r  \  arious  installatii  ms  where 


lit.    I.      i>is<-    I':iii    for    Handling    Large    Volumes   <>i     Vlr   :n    Low 

PrCNNU  '•»'*>. 

the  air  to  b<  handled  is  carried  but  a  short  distance  and 
at  low  \  elocities. 

The  next  type,  with  which  you  are  probably 

familiar,  is  known  as  the  steel  plate  fan. 


Fig.  ■".      Steel    Plate    Pan    for   the   Ventilation   of   Buildings, 
Min*'-.    Ete. 


This  is  virtualh   a  larg  volume  blower,  since 

the  maximum  economical  pressure  is  4  oz.  per  sq.  in., 
and  the  capacity    is  almost  unlimited.     This  is  the  type 
generally  used   for  the  ventilation  of  buildings,  mi 
etc.     To  present    these   types   in   a   comparative    form 
we  have : 

Volutin     mi  I  I  )isc   fan 

\  1  ilumi  -  !  Vi  plum 

Small         \ '  'luni.  -      4  'ressure  blow  ers  1  >r 

;  Steel  plate  exhaust 

>te-s-l   plate  fans 

pn  -sure"  is  rather  mis- 
leading, it  might  for  us  to  arrive  at  a  general 
understanding              -  term.     The  same  two  forces  are 


at   work  in  the  discharge  from  a  fan,  as  are  at  present 

in  all  mechanical  problems,  namely,  "dynamic"  and 
"static"  forces,  which  we  designate  as  "dynamic  pres- 
sure" and  "static  pressure."  One  is  always  working 
against,  the  <  alter,  with  the  result  of  practically  pro 
ducing  a  third  pressure  which  we  call  "air  velocity 
pressure."  and  which  is  represented  by  the  difference  ol 
the  first  tw<  ■  pressures. 

The  pressure  and  movement  of  the  air  is  due  en- 
tirel)    to   the   centrifugal    force    produced    by    the   air 
sliding  off   from    the    fan    blades,   and   the   centrifugal 
ti  >rce  is  in  direi  I  ratio  to  the  square  of  the  revolutions. 
\\  ith  a  fan  wheel  of  given  proportions  the  centrifugal 
force  holds  a   direct    ratio  to  the   peripheral    velocity. 
It   is  quite  evident   that    when   the  term  "pressure" 
:-  used  as  applied  to  the  centrifugal  fan  that  the  term 
-     velocit)     and    that    it    is    a    kinetic    and    not    a 
itial   pressure.     This  is  a  distinction   that   is  fre- 
quently overlooked   1>\    engineers  and   in   man)    cases 
■  :   d  in  a  practical  failure  ol  the  apparatus, 
[f  \  on  will  alw  ays  remember  in  dealing  with  work 
lis  nature,  that   a  cubic   foot  of  air  ha-   it-  greatest 
it)    .u    the    in-taut    of   leaving    the    fan    tips   and 
can  not  regain  this  velocit)   again     always  decreasing 
due  to  o\  ercoming  friction,  you  will  not  make  the  em  >r 
so  frequently  made,  of  decreasing  pipe  sizes  in  order 
1  lie  pressure." 
A  good  rule  to  follow    is  to  increase  the  diameter 
deli\  er\   .  >r  -net  ii  in    fi  ■•.   1  ai  h   too  ft.  in 

til  over  tl'.e  diameter  of  the  inlet  or  outlet  of  the 
fan.  a-  the  case  may  he. 

l-or  example,  we  want  to  delivet  1000  cu.  ft.  of  air 
per  minute  through  a  pipe  80  1  El  long.  I  or  this  we 
would  use  a  fan  with  a  ~-in.  outlet.  By  the  above  rule 
a  pipe  11  iii.  in  diameter  would  he  the  proper  size. 
The  reason  for  tin-  is  that  a  long  run  of  pipe  offers 
able  resistance  to  the  flow  of  air.  therein  1  ul 
ting  clow  apacit)   of  the  fan,  and  as  this  resist 

arice  varies  as  the  square  of  the  velocity,  it  is  evident 
that   by  increasing  the  area  of  the  duct,   we  decrease 
city,  therefore  the  resistance,  and  increase  the 
the  fan. 
The' capacit)  of  an)   fan  varies  directl)  as  the  ratio 
in-;  or  expre  sed  differentl)    a-   the  ratio 
of  resist;  -atio  of  opening  in  the  discharge  as 

ith  the  total  discharge  area.  \-  an  ex- 
ample, a  given  fan  when  running  at  200  turns  will 
handle  jo, 1 100  cu.  ft.  of  air  per  minute  requiring  5  It.  p. 
onditions  such  that  the  inlet  and  outlet  are 
1  stricted.  We  now  place  50  1  ft.  of  galvanized  pipe- 
on  the  outlet,  and  made  the  same  size.  The  fan  run- 
ning at  200  revolutions  will  deliver  at  the  end  of  this 
pipe  approximately  15,000  cu.  ft.,  and  since  for  all 
practical  applications  the  h.  p.  also  varies  directly  as 
tlte  capacity,  or  blast  opening,  the  h.  p.  required  will  be 

:"      5  =  3.75. 

You  can  easily  see  why  it  would  he  impossible  for 
manufacturers  to  publish  capacity  tables  that  would 
he  reliable  under  all  conditions.     The  more  conserva- 

manufacturers  rate  their  fans  on  about  j$  per  cent 
blast  opening,  and  issue  catalogue  tables  on  this  basis, 
which  is  a  very  safe  figure,  while  others  persist  in 
rating   on    the    basis   of    100   per   cent   opening.      This 

aints  for  the  wide  discrepancies  in  the  capacity 
and  h.  p.  for  a  given  size  fan  as  catalogued  by  different 
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manufacturers.  Air  varies  from  4  parts  CO=  to  80  part-  per    io, < 

In   order   that   you   may   have   some   idea  of   what  depending' on  where  it  is  taken  from, 

you  are  buying,  the  following  data  will  enable  an\    of  Basing  our   calculations   on    the   assumption    thai 

you  in  check  up  the  size  of  fan  that  you  will  require,  the  average  city  air  contains  4'j  cu.  ft.  CO=  per  10,000 

We  will  assume  that  20.000  en.  ft.  of  air  per  min-  cu.   ft.  air.  ami   that   the   limit   allowed   in   a   room   is  8 

ute  are  required  for  ventilation.     A  pressure  of     _>  oz.  parts,  we  have — 

per  sq.  in.  is  ample  velocity  for  this  class  of  work,  and  is  r                          -. 

sufficient  to  overcome  the   friction  in  a  series  of  duct-  y\         10000    I  -^—  ' h   .6  I 

under  any  normal  condition.     V\'e  know   b\    experience  L     l'11""1               J 

that   a   peripheral    velocity   of  4120   ft.   per   minute    is  [As  per  report  dated  March  [6,  1882,  of  a  commis- 

inside  the  noiseless  limit   and  at  j~?  per  cent  opening  sion  appointed  to  examine  public  schools  in  District  of 

will  produce  a  static  pressure  of  '  _»  oz.  Columbia.  1 

The  blast  opening  m"  equivalent  area  of  the  fan  is 

until  b\   multiplying  the  diameter  of  the  wheel  by  the  ~  x  '- 

peripheral   width  divided  by  a  constant,  expressed  as  I  hen  -         -  +  .6  — cu.  ft.  CO;  liberated  in  room 

10.000  in   1   hr. 

I  )  xW 

— — —         I'd.  Area.     (    bemg  determined  from  experi-  Tins  value  divided  by  Q  and  multiplied  b\    10.000 

gives  the  proportion  of  C<  •■  in  n »,i >oi  1  parts  of  air  in  the 

mental  tests  and  varying  with  different  percentages  of      1 11.  and  this  should  equal  M,  the  standard  of  purit) 

openings.     In  tin-  case  it  is  2.8  for  75  per  cent  opening,  desired. 

Blast  area  multiplied  1>\  peripheral  velocity  must  equal  1 ,  1,000 

the  capacit)   of  the  fan.  Q  = =  ,_,„_,   CUi  [t    per  hr 

,,        .        ^o. ,  M-E          8-4/3 

I  herefi  ire               =  4.85        blast  area.  .         ,              ... 

4120  y  =   CU.  It.  to  be  supplied  to  each  person. 

.,                                      ..                   ......  E  =  cu,  ft.  of  O  >-•  in  each  10,000  cu.  ft.  admitted. 

\\  e  now   assume  a  diameter  oi   wheel  m  tin-  case  .,                                    t  ....    ,,              , 

.M  =  max.  amount  of  CO.  that  each    to.ooj  cu.  ft. 
i'   leet. 

can  contain. 

(1  =  en.  ft.  ('(  >.•  exhaled  per  person  per  hr. 

p.85  = 

o  While   this   appears  to   be   a   very    flexible   rule,    1 

believe  it   a   far  better  and  more  certain  basis  to  work 

4.85  \  2.8  x  12  (,n  than  the  common  method  of  assuming  a  periodical 

w                                     -Jj'f  air    change,    and    inasmuch    as    the    maximum    seating 

11  capacity   of  any   room  or  building  can   be  easily  esti- 

llie   whee]   W(,„|(|   tilerefore  |>e  (l  ft.  Ml  diameter,  mated,  the  rule  can  always  be  used,  with  the  one  excep- 

j;1,    in.   peripheral    width,  ami   would   be  housed   in   a  n"n   "f  stores,    where   people   are  constantly   going    in 

and  out. 

4 '  -'"  For  this  class  of  building  the   quantity   of  air   is 

■V"-     '-"    fan,    would    run    at-                     -    219    r.    p    111.  determined    by    the    air    change    method— usually    four 

6x3.1416  times   an   hour   for   low    ceiling,   two   or   three   times   an 

hmir   for   high,   depending  on    the   amount   of  exposed 

21 1,000  x  5.2  x  .866  ,-            ,.             ,    ,-       .,               ...        ,-     ■        -,.,             . 

....                        '                              ,   ,       ,       ,  surface.     So   much    tor  the   quantitv   ot   air.       I  he   next 

and    would   require-                              —  =  6.8  brake   h.   p.  ■    ,                               ,,  ■           c          ,',      r       ,     ,,                   , 

1  step  is  how  to  convey  this  air  trom  the  Ian  to  the  se\  era  I 

•vv          '  "^  outlet-.     Again   we  have  no  fixed  rule.     The  simplest 

We   will   now    take   up  the  application  of  the   fan.  method    is   to   figure   on    a    velocity    basis,   and    a-    the 

Probably  the  first  problem  that  confronts  the  engi-  distributing  main-  of  practically  all   installations  con- 

neer  in  laving  out  a  heating  and.  ventilating  system  is  sist  "'  ducts-  or  horizontal   run-  and  fine-  or  vertical 

what    amount    of    air    will    be    required    for    complete  risers,  we  can  figure  on  the  following  basis : 

ventilation.      I  nfortunately  there  is  not  a  fixed  stand  Alain  duct-  woo  to  12110  f.p   m. 

ard    for  basing  our  calculation-,  although  the  present  Branch  ducts                   .1,001,,  1000 

day    standard    seems    to    be    based    on    the    amount    of  Flues  400  to    600 

money   that   the  owner    will    pay    for   the   system,   and  Register  faces   200  to     iko 

after  this   amount    is   decided    upon    a    system    is   then  ,,-,-,,                              ,  •                 ,            ,            •,,  , 

,     •         ,  .                         .     ,,          c  W  hi'e  these  are  not  arbitrary  values,  thev  will  be 

designed  to  approximate  these  figures.  .                                                   ...      -                       .- 

,,            ■.       ,    ,■           ,,     .  ,,    '    ,  ,       ,       r  tound  to  work  out  very  well  111  practice.     It  is  well  to 

I  he  writer  believes  that  the  old  rule  of  ?o  c.  f.  in.  ,          ,                     -,                         •       ,         ,            , 

,  •  ,    •          •            „             ,              ,  '     ,      ,  ,-  remember,    however,    that    more    mistakes    ha\  e    been 

per  person,  which  is  universally  used  as  a  standard  lor  ....            .           , 

,       ,         ,-,   ,                               ',                               ,  made  by  tryins;  to  drive  the  air  too  tast,  than  were  evet 

school  ventilation,  is  a  verv  sate  one  to  use  under  am  ,-,■.'. 

,           ,.,■           -p,  •       ".,,         11,1                ,       ■  '  made  bv  having;  it  move  too  slowlv. 

normal  condition.      M11-  will  probably  have  to  lie  in-  -                     .          .                    - 

,                 .                  ,.-                      ',                  ...  I  he   proper   size   o|    duet.   Hue   oi    register    lace    is 

creased  20  to  25  ]>er  c  :nt   tor  rooms  where  smoking  is  '      ' 

permitted,  and  20  per  vent  for  hospitals.  a.  p.  m. 

Ventilation   is  a  process  of  dilution  of  the  impure  arrived  at  by  the  formula—          — x  144-=  free  area  in 

air  in  a  room  by  the  admission  of  fresh  air.  and  a  room  V 

i-  properly  ventilated  in  the  opinion  of  hygienists  when  square  inches. 

the  dilution  is  such  that  the  O  '    ("carbonic  acid)  in  the  TTot  air  registers  are  usually  placed  8  ft.  from  the 

air  doe-  not  exceed  6  to  8  part-  by  volume  in   10,000.  floor,  vent  registers  at  the  floor  line.     In  rooms  where 
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smoking  is  permitted,  a  vent  face  should  be  placed  near 
the  ceiling  in  addition  I"  the  floor  face.  This  allows 
the  smoke  to  be  taken  out  without  drawing  il  back  to 
the  floor  line. 

\  simple  arrangement  is  to  have  both  venl  dam- 
pers operated  bj  one  cord  and  as  one  is  closed  the 
other  i-  opened.  The  average  register  face  has  aboul 
i  3  of  the  inside  area  obstructed  and  it  is  therefore 
good  practice  to  add  50  per  cent  to  the  free  area  to 
determine  the  total  area  required  in  the  register. 

Vent   registers,   lines  and   ducts   should   have   the 
-aine    area    as    the    heat    lines    and    registers,    and    if    a 
single   fan  system  is  installed  they  had  better  he  de 
signed  m  per  cen    greater. 

This  is  on  the  same  principle  as  filling  a  barrel 
with  water.  This  barrel  has  a  2-inch  pipe  under  10 
poiimK  pressure  supplying  it  with  water,  which  can 
flow  freely  through  a  2-inch  bung  hole.  One  would 
perhaps  think  that  (he  water  would  flow  out  as  fasl 
as  it  flows  in— nevertheless  you  can  till  the  barn 
overflowing  If  the  vent  tines  are  amph  large  the 
results  obtained  in  reducing  the  percentage  of  carbon 
dioxide  (CO)  will  be  far  belter  and  the  system  will 
work  easier. 

1),>  no1  attempl  to  ventilate  a  building  without 
heating  the  incoming  air.  You  would  not  think  of 
blowing  cohl  air  into  a  room  and.  for  the  same  reasons, 
do  not  draw  the  hot  air  out,  expecting  the  room  to 
remain  comfortable,  unless  1 1 1  <  ng  air  is  war 

I  have  noticed  buildings  heated  throughout  with  direct 
radiation,  with  a  big  exhaust  fan  installed  capabli 
changing  the  air  three  to  six  times  an  hour,  and  the 
occupants  have  wondered  why  thev  could  not  keep  the 
rooms  warm,  (old  air  must  leak  in  to  replace  the  ait- 
exhausted,  and  if  air  is  allowed  (,.  leak  in  through  a 
dozen  different  places,  it  is  impossible  to  prevent  drafts 
in  the  room.  The  plenum  or  pressure  system  is  the 
better  waj  to  ventilate,  and  if  properly  installed  there 
is  absolutely  no  necessit)  for  installing  direel  radiation 
in  rooms  heated  by  this  system.  This  suggests  another 
much  discus-  t— single  versus  double  fan   sys- 

tem. 

The  ideal  system  is  necessarily  the  combined 
plenum  and  exhaust  s_\stem.  on  account  of  its  flexi- 
bility and  positive  operation.  However,  if  finances 
will  not  warrant  a  layoul  of  this  nature,  by  all  means 
eliminate  the  exhaust  fan,  and  no1  the  plenum  fan. 
I  might  add  here  that  a  perfect  fan  system  must  in- 
clude some  system  of  temperature  regulation.  It 
should  he  positive  in  its  action  and  -.1  sensitive 
in  its  control  that  it  will  hold  a  given  temperature  in 
a  room  within  1  degree  of  the  required  temperature 
The  principle  is  based  on  the  relative  expansion  of 
different  metals — in  conjunction  with  compressed  air 
for  power.  However,  the  same  rule  would  apply  here 
as  previoush  given-  better  have  a  fan  system  without 
this  control,  than  no  system  at  all. 

Toilet  and  kitchen  ventilation   is  of  sufficient  im- 
part  from  the  general   subject. 
a   class  of  buildings   such   as 
choi  ils,  etc..  where  the  toilets  are 
'me  !>r.  ivision  fi  ir  ventilation. 

l!'  P  parate    fan    for   this    work. 

P'   of  fan  and  1  innected  motor  is 


the  best  arrangement  for  one  or  two  rooms  and  this 
can  he  placed  in  the  wall,  or  a  flue  can  he  carried  to 
the  roof  and  the   fan  located  there 

Never  blow  air  into  a  toilet,  as  there  will  he 
enough  leakage  into  the  room,  sufficient  for  ventilation, 
provided  a  fan  is  installed  for  drawing  the  air  out. 
in  other  words,  a  toilel  should  he  under  a  vacuum  and 
in  >t  a  pressure. 

I'nless  a  kitchen  is  very  large  the  same  thing 
applies.  The  best  method  of  getting  smoke  and  steam 
out  of  a  kitchen  is  to  construct  hoods  over  the  ranges 
and  steam  cooking  kettles  and  collecting  the  ^'e-is  in 
these  hoods  before  they  become  diffused  through  the 
room,  and  when  exhaust  fans  of  proper  size  are  con- 
nected to  these  hoods  by  means  of  G.  I.  pipes,  a 
positive   removal    of   these    ^;ms    is    assured.      These 

h Is  should   nol   be   less  than  6}  ■   ft.   from  the  floor 

on  account  ^i  tendencj  to  deflect  the  heat,  making  it 
\er\   uncomfortable  to  work  under  them. 

In  very  large  kitchens  so  much  air  is  exhausted 
that  it  becomes  necessar)  to  heat  the  entering  air.  on 
account  of  cold  drafts,  and  this  is  accomplished  eithei 
by  a  regular  heating  plant,  separate  from  the  main 
plant,  or  a  branch  duct  can  he  carried  to  the  kitchen 
front  the  central  apparatus.  Always  be  certain,  "how- 
ever, that  the  exhaust  system  is  capable  of  drawing  at 
jo  per  ce:ii  more  air  out  than  is  blown  in.  thereby 
keeping  a  vacuum  in  the  kitchen  and  preventing  fumes 
fmni  working  through  the  building. 

We  can  safely  establish  the  rule  that  kitchens  or 
toilets  must  always  he  ventilated  by  an  exhaust  fan 
and  preferably  individual  fans,  although  this  is  noi 
ahs. , Pitch    necessary. 

Restaurants   and    smoking    rooms    should    always 
have   a    double    fan    system    on    account    of    the    smoke 
It   is  always  preferable  to  place  exhaust    registet 
near  the  ceilil  ssible,  in  order  to  draw   the  smoke 

out  before  it  becomes  diffused  through  the  room. 

If  possible,  locate  tin-  vent  and  hot  air  registers 
on  opposite  sides  of  the  room.  s. .  that  the  air  is  drawn 

iss  the  room  carrying  the  smoke  with  it. 

I  believe  the  average  engineer  is  not  interested  in 
the  design  of  the  fan.  heater,  coils,  etc.,  beyond  the 
point  of  getting  the  best  in  the  market  at  the  lowest 
est.  although  he  should  know  the  essential  features 
of  heating  and  ventilating  apparatus  in  order  to  choose 
the  best,  aid  I  will  endeavor  to  point  out  some  of  these 
features. 

Probably  the  most  important  part  of  an  apparatus 
is  the  heating  coil.  Quite  a  few  of  you  have  likely 
had  trouble  with  heating  coils  in  heating  and  ventilat- 
ing system  thai  von  have  installed  and.  as  there  are 
but  two  distinctive  1  v  pes  of  pipe  coils  on  the  market. 
1  will  try  and  point  out  the  advantages  of  one  type 
over  the  other.  To  start  with,  let  us  consider  some  of 
the    physical    properties    of    steam. 

(  )ne  lb.  of  steam  under  5  lb-,  gauge  pressure  has 
a  volume  of  [<  .72  cu.  ft.  and  has  a  temperature  of  227  . 
1  lb.  of  water  at  atmospheric  pressure  has  a  volume 
t66  cu.  ft.  Therefore  1  11'.  of  steam  occupies  a 
space  1200  times  greater  than  1  lb.  of  water,  under 
the  above  average  condition  in  a  heating  .'oil.  In 
heating  a  given  quantity  of  air,  by  passing  over  steam 
cofls,  from  32    to  to',     I-',  at  a  velocity  across  the  coils 
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of  iooo  ft.  per  minute  (which  would  be  a  fair  case  for 
San  Francisco  climate).  0.6  lbs.  of  steam  would  be 
condensed  per  lin.  ft.  per  hour.  With  this  rapid  rate 
of  condensation,  it  becomes  necessary  to  build  a  coil 
that  is  absolutely  positive  in  circulation,  so  that  the 
How  of  steam  is  in  one  direction  without  any  possible 
chance  of  meeting  an  opposing  pressure,  which  would 
naturally  tend  to  check  this  flow. 

The  American  Radiator  Company  has  perfected  a 
cast  iron  coil  known  as  "Vento  Radiation."  with  which 
you  are  probably  familiar. 

On  account  of  the  vento  being  made  entirely  of 
cast  iron,  it  is  free  from  liability  of  rusting  or  cor- 
roding, and  since  practically  all  pipe  coil  heaters  are 
made  oi  a  semi  or  mild  steel  pipe,  this  anti-rust  feature 
is  worthy  of  considerable  notice.  From  the  contrac- 
tors' standpoint  it  is  easier  to  handle  and  as  a  usual 
rule  costs  less  to  install  than  pipe  coils  of  equivalent 
heating  surface,  and  its  efficiency  as  a  heating  agent 
is  about  equal  to  the  average  pipe  coil.  Therefore.  1 
believe  this  type  of  coil  will  in  time  supplant  the  pipe 
coil  for  low  pressure  work,  just  as  the  cast  iron 
radiator  has  supplanted  the  pipe  radiator. 

See  that  the  fan  is  built  of  heavy  plate  well  brai  ed 
to  prevent  sides  from  vibrating,  that  the  boxes  are 
self-aligning,  ring-oiling  type  and  the  wheel  is  properl) 
balanced. 

Ulow  me  tn  make  a  suggestion  to  you  bearing  on 
the  commercial  side  of  the  heating  and  ventilating  in- 
stallation. Instead  of  specifying  sizes  of  fans,  motors, 
heating  coils,  etc.,  specify  the  amount  of  air  required 
per  minute,  the  maximum  velocity  of  fan  tips,  and  the 
temperature  desired. 

(As  stated  before,  a  peripheral  velocity  of  4120 
feet  is  always  well  inside  of  the  noiseless  limit.) 

Then  call  fur  apparatus  to  be  furnished  of  suf- 
ficient capacity  t < »  produce  these  quantities  under  a 
guarantee  sufficiently  exacting  to  prevent  fraud. 

This  insures  you  the  highest  grade  product  at  a 
minimum  cost,  for  the  reason  that  the  better  the  grade 
cif  apparatus  the  more  efficient  it  is. 

The  specifying  of  a  certain  size  fan  does  not  insure 
you  the  results  desired,  for  the  reason  that  engineers 
and  architects  are  dependent  on  fan  manufacturers  to 
a  more  or  less  extent  for  fan  performance  tables 

The  manufacturer  of  necessity  must  make  these 
tables  on  the  safe  side  and,  for  this  reason,  a  fan  some- 
times  two  sizes  smaller,  if  properly  designed,  will 
accomplish  the  desired  result--. 

Manufacturers  of  fans,  as  a  rule,  have  spent  con- 
siderable time  and  money  in  developing  laws  covering 
their  performance,  and  should  be  prepared  to  back  up 
their  figures  by  guarantees  sufficiently  strong  to  insure 
you  of  proper  results,  provided  the  selection  of  size>  is 
left  to  them. 

To  state  the  matter  more  clearly,  it  i>  just  as 
possible  to  design  a  fan  which  will  handle  a  given 
amount  of  air,  requiring  a  certain  h.  p.,  as  it  is  a  steam 
engine  to  give  a  certain  h.  p.  output  with  a  given  steam 
pressure,  and  while  it  is  nut  generally  conceded,  the 
engineering  part  of  this  business  graduated  from  the 
guessing  stage  long  ago.  It  is  true  that  local  con- 
ditions affect  the  fan  output  considerably  more  than 
the  engine,  but  it  is  possible  to  determine  the  actual 
performance  of  a  fan  to  within  yS  to  1  per  cent,  before 


its  installation,  and  this  has  been  accomplished  in 
numerous  instances  in  order  to  demonstrate  the  re- 
liability of  formulae.  However,  in  handling  the  matter 
this  wax.  you  must  insist  on  tests  being  run  after 
installation  in  order  that  you  may  be  protected. 

There  are  several  methods  used  for  testing  the 
output  of  a  fan,  the  most  common  way  being  the  use 
of  an  anemometer.  In  using  this  instrument,  care  must 
fie  exercised  in  getting  a  fair  average,  and  not  basing 
the  total  output  on  the  velocity  recorded  in  one  or  two 
positions  on  the  outlet  or  register.  With  a  4-inch 
wheel  anemometer,  j4  minute  readings  should  be  taken 
every  6  inches,  both  vertical  and  horizontal,  and  these 
readings  averaged  up.  This  result  multiplied  by  the 
total  free  area  of  the  outlet  or  register  will  give  the 
cu.  ft.  of  air  per  minute  flowing  through  the  outlet. 

For  very  accurate  readings  a  pitot  tube  is  used, 
similar  to  that  used  in  hydraulics;  which  will  give 
readings  in  inches  of  water  gauge  corresponding  to 
certain  velocities. 

This  method  is  quite  complicated,  involves  special 
apparatus  and  requires  considerable  time,  and  therefore 
i-  seldom  used  where  approximate  results  satisfy. 

You  understand,  of  course,  that  a  heating  and 
ventilating  plant  must,  of  necessity,  be  designed  to 
-nit  the  building;  hence  we  seldom  find  conditions 
twice  .dike,  and  you  can  readily  appreciate  the  im- 
possibility of  incorporating  in  a  paper  of  this  nature. 
any  but  the  broadest  of  statements.  If  I  have  gone 
into  tin'--  matter  deep  enough  to  rouse  your  curiosity 
as  tn  the  possibilities  of  the  fan  and  its  application  to 
buildings,   \  shall   feel  greatly  encouraged. 

I  believe  we  have  just  passed  from  the  luxury  into 
the  necessity  stage  in  regard  to  mechanical  ventilation, 
since  it  i-  coming  into  general  use  more  and  more,  and 
1  believe  the  engineer  should  use  every  possible  argu- 
ment in  favor  of  it.  never  losing  sight  of  the  fact  that 
a  ventilation  svstem  is  as  necessary  in  a  building  as  a 
pair  nf  lungs  in  an  animal. 


TELEPHONE    SERVICE   ON    SPECIAL    TRAIN. 

Electrically  lighted  trains  have  become  so  well 
I  nown  tn  the  traveling  public  as  to  excite  little  interest 
or  comment,  but  trains  fully  equipped  with  telephone 
service  between  ears,  and  with  a  regular  exchange,  is 
something  entirely  new  in  the  way  of  innovations, 
especially  on  the  Pacific  Coast,  where  such  an  equipped 
train  has  never  been  seen.  The  hundred  representa- 
tive Californians  who  will  go  on  the  California  Pro- 
motion  Committee's  visit  to  the  Alaska- Yukon-Pacific 
Exposition  this  week  will  travel  on  a  train  the  special 
feature  of  which  will  be  this  telephone  service. 

The  Pacific  Telephone  and  Telegraph  Company 
will  provide  the  equipment,  which  will  require  an 
expenditure  of  more  than  $1000.  and  will  have  two  of 
its  best  operators  to  work  the  exchange,  which  will  be 
in  operation  day  and  night. 

(  In  arrival  at  Seattle  the  train  will  be  parked  at 
the  exposition  grounds,  and  will  be  the  home  of  the 
members  of  the  party  while  there.  Connection  will  be 
made  with  the  Seattle  central  telephone  exchange  with 
four  nr  more  trunk  lines,  and  the  train  will  be  in  con- 
stant telephonic  communication  with  all  parts  of  that 
city  and  with  long-distance  service. 
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USING  THE  TELEPHONE  TO  FIGHT  FOREST 
FIRES. 

BY   CHARLES   I      Mill  [C  \.\. 

The  season  for  foresl   fires  is  immence. 

The  early  summer  months  with  their  clays  of  heat  ami 
drought    invariably    bring    with    them    destruction    to 
acres  and  acres  of  timber  tracts  thai  this  country 
ill  afford  tn  lose.     Dr.  VV.  J.  McGee,  the  Government's 
erosion  expert,  estimates  the  aggregate  loss  from  this 


must  be  done  to  guard  against  another  devastation 
like  thai  i  >i  191  >8,  he  argued. 

I  or  the  loss  is  not  alone  to  the  tracts  of  w led 

land  laid  waste.  The  character  of  an  entire  country- 
side is  changed  by  such  a  conflagration.  .Many  have 
passed  through  portions  of  various  States  and  seen 
the  awful  effects  of  a  foresl  fire — the  blackened  stumps 
it  leaves  behind,  the  dreary  waste  of  sterile,  unproduc- 
tive land. 


\rt-.-i   nnd    Location   of   Xational 


source,  taking  in   all   ;  arts  of  the  country,  at   no   less 

than  a  million  dollars  a  day  during  the  dn   spell.    Last 

the  fires  were  worse  than  ever.     Everybody  can 

;  the  daily  n  '  towns  wiped  out,  lives  losl 

'm(l  tl  -are  miles  of  precious   woodland 

nothing   less   than   a   public 

i    tunned   part   of  the 

's    fa     ous    message   on 

of  natui  If  the  fertility 

American    -oil    is   nol    to    suffer,    surely    something 


Xot  onh  is  timber  burned  up,  but  the  loss  of  foli- 
has  a  destructive  effect  on  the  atmosphere.  The 
development  of  streams,  upon  which  the  country  relies 
for  power,  and  which  forms  the  distinctive  feature  of 
all  American  landscapes,  is  arrested.  The  indirect  loss 
which  accrues  when  forests  are  burned  would  be  pretty 
hard  to  estimate. 

Uncle  Sam.  of  course,  knows  this,  and  it  is  in- 
teresting to  see  whal  has  alread)  been  done  to  prevent 
further   loss.      The   Governmenl    exercises    sway   onlv 
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over  the  national  forests,  principally  in  the  far  west. 
I  tere  prodigious  steps  are  being  taken  to  safeguard  the 
timber  lands  from  destruction.  Principal  among  the 
preventive  measures  is  the  use  of  the  telephone.  Al- 
ready this  common  little  instrument  has  succeeded  in 
arresting  the  progress  of  several  serious  blazes,  and  the 
experts  of  the  Department  of  Agriculture  are  eagerl) 
watching  for  more  proofs  of  its  efficiency. 

In  the  national  forests  in  [Qo8  lands  extending 
414,638  acres  were  burned  over.  The  timber  destroyed 
aggregated  232,191,000  board  feet.  There  is  food  for 
thought    in    these   figures.      As    much    lumber   as    was 

utterly  destroyed  1 ; i - 1   year  would  build   main    a  g 1 

sized  town.  Cut  into  planks  of  the  accepted  dimen- 
sion, cine  inch  thick  and  one  foot  wide,  and  laid  end 
to  end,  it  would  extend  almost  twice  around  the  earth. 
And  this,  too,  in  the  national  forests  alone — onl)  the 
thousands  oi  individual  lumbermen  whose  private  in 
uresis  suffered  could  furnish  any  information  thai 
w  ■  add  invi  >1\  e  a  real  ti  ital. 

The  Forest  Service  atlas  figures  that  in  the  year 
n/iiii--  for  every  thousand  acres  of  national  woodland, 
.92  acres  were  destroyed  by  fire.  In  the  preceding  year 
1.07.x  acres  per  moo  were  burned  over.  Hut  in  the 
past  year,  with  a  report  of  (.14,638  acres  destroyed  oul 
of  a  total  oi  [50,831,665  acres  of  government  forest 
land,  including  alienations,  it  can  he  computed  that 
J. 74  acres  out  of  every  thousand  were  wiped  out. 

hires  in  the  forests  have  their  origin  in  man) 
causes.  In  the  summer  months  dry  leaves  and  brittle 
stumps  are  prolific  sources  of  trouble.  The  leasl  spark 
thrown  into  a  pile  of  woodland  rubbish  may  start  a 
tiny  flame — the  blaze,  invisible  for  days,  perhaps,  will 
smoulder  until  suddenly  it  breaks  out  and  seizes  tree 
alter  tree. 

ft  is  possible  to  avoid  one  species  of  risk,  and  here 
New  Vork  ha-  set  a  notable  example.  The  Public 
Service  Commission  for  the  second  district  of  the 
Empire  State  has  directed  an  important  ruling  at  the 
railroads.  The  second  district  includes  all  of  the  State 
without  the  boundaries  of  the  city  of  Xew  York — and 
there  are  no  woods  in  Gotham,  unless  one  considers 
the  park  trees.  The  New  York  State  railroads  lasi 
\  ear  were  found  to  he  the  cause  of  83  serious  blazes, 
most  of  them  in  the  Adirondacks.  Sparks  from  loco- 
motives diil  the  damage.  Accordingly  the  Hughes 
commission,  alter  an  inquiry  into  the  facts,  has  ordered 
that  oil  he  burned  as  fuel  in  locomotives  on  all  roads 
traversing  the  wooded  land-  between  April  15th  and 
November   1st  of  each  year. 

The  foresters  wish  it  were  as  easy  to  regulate 
hunters,  who  cause  more  trouble  than  railroads.  New 
York  reports  that  last  year  103  fires  of  large  dimen- 
sions were  caused  by  the  carelessness  of  amateur 
sportsmen.  Fifty  thousand  acres  oi  trees  were  burned 
down.  The  hunter  who  builds  his  camp-lire  in  a  clear- 
ing and  goes  away  without  stamping  out  the  remains; 
the  man  who  knocks  the  hot  ashes  out  of  his  pipe  by 
hitting  it  against  a  tree-trunk,  and  the  one  who  throws 
his  cigar-end  off  into  the  bushes  at  his  side  little 
realize  what  follows  in  their  wake.  Probably,  if  told 
they  were  the  cause  of  the  great  conflagration  the)  see 
a    few  days  later,  they   would  be  astonished. 

Quite  a  few  of  these  tires  are  started  by  incen- 
diaries.     The  fiend  who  sets  the  torch  to  a  forest  differs 


very  little  from  his  brother,  who  explodes  a  bomb  in  a 
tenement.  Thoughtless  children  are  known  to  have 
been  the  cause  of  some  tires.  Still  a  larger  numbi 
unexplained.  What  to  do  to  check  the  spread  of  the 
flames  is  a  more  pressing  problem  to  the  government 
than   how   they   started. 

In  the  national  forests  are  about  200,000  men 
ready  to  turn  out  and  tight  the  flames  whenever  neces- 
sary. This  includes  regulars  and  volunteers  of  all  de- 
scriptions. I  luring  the  forest  tire  season  the  United 
States  Forest  Service  employs  1351  rangers  and  guards. 
Each  man  has  a  certain  beat  to  patrol.  Taking  into 
consideration  the  area  of  the  national  forests,  it  can  be 
calculated  that  each  of  these  "patrolmen"  covers  [21,- 
506  square  miles.  Quite  a  long  beat  for  a  man,  even 
1  hi  hi  irseback. 
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I  Ming    Portable    ForeHi    Telephone 

This  is  where  the  telephone  comes  in.  Portable 
telephones  are  made  expressly  for'this  purpose,  and 
with  their  aid  each  ranger  is  kept  in  touch  with  his 
entire  area.  Let  a  fire  start,  and  immediately  the  w  in  - 
ring  with  the  message  of  warning.  Strapped  to  the 
back  of  the  ranger,  the  telephone  is  an  ever-present 
and  quicker-than-lightning  messenger.  It  has  worked 
wonders  lately,  and  it  means  almost  the  only  encour- 
agement for  those  engaged  in  the  apparently  hopeless 
task  of  combating  the   forest   fires. 

[11  one  case  last  year  a  government  officer  sum- 
moned help  from  43  miles  awav  with  his  portable  in- 
strument. Aid  was  received  more  than  a  day  sooner 
than  if  a  messenger  had  been  dispatched. 

Forester    Gifford    Pinchot's    latest    report    mi    this 
subject    is  dated  June   30,    i'»oS.      During   the  year   plu- 
vious t"  that  day  3500  miles  of  telephone  hues   were 
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constructed  in  the  national  forests.  This  year's  reporl 
will  show  interesting  data.  The  work  has  been  pro- 
gressing as  rapidly  as  appropriations  would  permit, 
and  the  number  of  telephones  lias  been  greatly  in- 
creased. Alread)  this  year  2523^  miles  of  telephone 
lines  have  been  constructed. 


Governmenl  telephone  lines  have  been  limit  in 
Arizona,  California,  Montana.  Nebraska,  New  Mexico, 
<  Iklahoma,  <  Iregon,  Utah,  Washington  and  Wyoming. 
The  need  of  phones  has  not  been  underestimated  in 
the  past  and  many  miles  of  telephone  line  have  been 
constructed  in  the  national  forests.  The  headquarters 
of  many  of  the  foresl  officers  are  in  isolated  parts  of 
the  country  and  in  some  eases  it  takes  three  weeks  for 
an  answer  to  be  received  to  a  letter,  although  the  dis 
lanee  may  not  exceed  60  to  70  miles. 

To  talk  of  eliminating  foresl  fires  is  nonsense, 
everybody  knows  that.  But  if  the  success  to  which 
tlie\  may  be  fought  shows  a  greater  percentage 
through  the  use  of  the  telephone  the  Forest  Service 
will  feel  justified  in  the  expenditure  it  has  made.    With 

the  season  coming  on  fast,  the  men  in  the  v», 1-  will 

find  their  phones  more  than  useful. 

One  oi  these  portable  telephones  is  an  interesting 
instrument.  The  ease-  is  handsomely  finished  in  birch 
or  mahogany  and  is  provided  with  a  strap  to  facilitate 
handling.  It  contains  a  buzzer,  hand  generator,  switch. 
receiver  cord,  one  dry  battery,  induction  coil,  a  trans- 
mitter and  a  receh  er. 

The  transmitter  is  fastened  inside  the  case  and  the 
receiver  and  the  other  projecting  parts  are  mounted  so 
i hat  they  are  not  likely  to  be  caught  by  branches. 
The  compactness  of  the  set  make-  it   easy  to  handle. 


OBJECTS   OF  NATIONAL   IRRIGATION   CONGRESS. 

The  primary  objects  of  the  Congress  are  to  save 
the  forests,  store  the  floods,  reclaim  the  deserts  and 
make  homes  on  the  land.  It  is  purposed  to  demon- 
strate to  the  West  the  possibilities  of  this  develop- 
ment and  to  show  to  the  East  and  South  the  import- 
ance and  value  of  this  work  to  the  entire  country. 

The  economic  value  of  irrigation  whether  by  Gov- 
or  private  enterprise,  cannot  be  meas- 
ars  and  cents      It  is  a  confirmed   success 
nancial  and   commercial  viewpoints,  and  econ- 
leclare  that  the  development   of  the   Western 
ntry    will   provide   a   safety   valve   against    the   im- 
pending dangers  of  congestion  in  the  cities  of  the  East. 


WIRELESS    TELEGRAPHY    ON    BOARD    SHIP. 

BY    MAURICE   «   nil  DS. 

Even  in  these  days  of  new  discoveries  the  inven- 
tion and  application  of  wireless  telegraphy  stands  in 
the  front  rank  as  one  of  the  greatest  achievements  of 
modern  science.  Improvements  have  followed  one 
another  in  rapid  succession,  and  indeed  wireless 
electrical  transmission  has  become  the  fashionable 
theme  of  the  inventor  and  scientist.  The  great  prog- 
ress oi  Hertzian  wave  telegraph}  has  been  due  almosl 
entirely  to  the  immense  service  it  has  rendered  to  ship 
ping  generally;  the  merchant  is  no  longer  cut  off  from 
the  outside  world  during  voyages  from  continent 
to  continent;  nol  onl)  is  he  in  constant  communica- 
tion with  his  business  on  shore,  but  he  is  aide  to  enjoy 
the  luxury  of  his  daily  newspaper. 

I  lie  value  of  radio-telegraph}  to  the  shipowner 
cannot  be  overestimated;  the  position  of  a  ship  fitted 
with  the  modern  telegraph  can  be  accurately  followed 
and  her  time  of  arrival  fixed  with  far  more  certainty 
than  before  its  adoption.  Passengers  now-  travel  with 
a  greater  sense  of  security,  knowing  that  if  accidents 
should  happen  the  flashing  of  the  distress  signal,  viz: 
"SOS,"  would  bring  ships  from  all  points  of  the  com- 
pass rushing  to  the  aid  of  the  disabled  boat.  The 
recent  event  where  the  lives  of  the  passengers  and 
crew  of  the  S.S.  Republic  were  saved  by  wireless  tele- 

graph)  from  almost  certain  death,  is  still  fresh  in  the 
minds  of  everyone;  this  i^.  however,  hut  one  of  tin 
many  incidents  in  which  help  has  been  obtained 
through  this  medium,  ami  it  i~  safe  to  say  that  ere 
long  the  fog  at  sea,  which  is  so  disastrous  to  ship- 
ping, will  lose  man}  of  its  tenors  when  mariners  by 
the  aid  of  wireless  will  be  able  to  locate  the  e-.nl 
position  of  their  own  and  that  of  other  vessels  in  the 
immediate  vicinity.  The  lime  may  also  not  be  fat- 
distant  when  the  inefficient  methods  of  signaling  by 
means  of  flags  will  be  superseded  by  the  more  practical 
and  infinitely   superior  method  of  wireless  telegraphy. 

W  ith  quite  a  small  installation  a  range  of  fifty 
miles  is  easily  obtained.  At  the  present  time  there 
ate  several  more  or  less  known  systems  suitable  for 
ships,  which  have  been  thoroughly  tested  and  proved 
reliable. 

It  may  he  of  interest  before  going  further  to 
recount  a  few  of  the  early  experiments  which  were  car- 
ried out  by  Mr.  Marconi  and  others.  Trior  to  the  year 
[896,  when  Mr.  Marconi  first  brought  his  historical 
"secret  box"  to  this  country.  Sir  William  Preece,  F. 
K.  S.,  had  been  engaged  in  some  very  interesting 
and  successful  experiments  in  wireless  telegraphv 
between  Rathlin  Island  and  the  mainland.  The  dis- 
tance covered  was  approximately  two  and  a  half  miles, 
and  for  a  considerable  time  the  apparatus  was  used 
by  the  military  authorities. 

The  system  had.  however,  serious  limitations, 
which  can  easily  be  comprehended  when   it  is  under- 

st 1  that  in  order  to  signal  over  a  given  distance  it 

was  found  necessary-  to  stretch  two  telegraph  lines 
parallel  and  opposite  one  another,  each  wire  being 
equal  in  length  to  the  distance  between  the  stations. 
<  In  the  advent  of  Mr.  Marconi  in  England  further  ex- 
periments in  the  above  system  practically  ceased.  Sir 
William  I 'recce  quickly  perceived  the  enormous  ad- 
vantages   of    the    former's    apparatus    and    its    modus 
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operandi,  and  at  once  interested  himself  in  its  further 
develi  ipment. 

In  the  light  of  present-day  knowledge  one  is  apt 
lo  forget  the  work  of  the  pioneers,  but  it  is  a  generally 
recognized  fact  that  but  for  the  kindly  assistance  of 
Preece,  not  only  personally,  but  also  officially,  Mar- 
coni's system  would  not  have  held  the  position  it  does 
to-day,   either  technically   or  commercially. 

The  most  important  of  Marconi's  early  experi- 
ments were  those  carried  out  between  Bournemouth 
and  the  Needles,  a  distance  of  ten  miles.  These  took 
place  in  the  year  [898,  and  it  is  interesting  to  note  that 
in  these  tests  the  signalling  speed  was  something  be- 
tween three  and  tour  words  per  minute.  Subsequent- 
ly these  stations  were  removed  to  Poole  and  St.  Cather- 
ine's   I  '1  'int    respectively. 

In  1899  Marconi  established  wireless  communi- 
cation aero--,  the  Channel,  between  the  South  Foreland 
Lighthouse  and  Wimereux,  near  Boulogne,  and  at 
this  time  public  excitement  aboul  the  new  method 
of  telegraphy    was  at    its   zenith. 

On  Dec.  [2,  [901,  Marconi  received  signals  across 
the  Atlantic  at  St.  John's.  Newfoundland,  from  a  large 
station  at  Poldhu,  in  Cornwall.  This  station  was 
principally  designed,  so  far  as  the  plant  was  concern- 
ed, by  Dr.  I.  \.  Fleming,  M.  A..  F.R.S.,  whose  con 
tributions  to  electrical  science  are  well  known. 

Ii  would  not  be  fair  in  passing  to  omit  mention 
oi  the  experiments  carried  out  in  1003  by  Dr.  Lee  de 
Forest  between  Holyhead  and  Howth  Point,  in  Ire- 
land. Although  the  distance  covered  was  compara- 
tively short,  considerable  significance  can  be  attached 
to  these  tests,  since  the}  demonstrated  a  very  imporl 
ant  fact,  viz.— the  possibility  of  two  wireless  stations 
of  approximately  equal  power  operating  simultaneous- 
ly without  in  any  degree  interfering  with  one  another 
since  within  two  or  three  miles  of  the  Holyhead  station 
a  Marconi  installation  was  also  exchanging  messages 
with    Atlantic   liners  carrying  wireless   installations. 

Mention  should  also  be  made  of  more  recent 
work,  but  as  space  is  limited,  the  writer  will  content 
himself  by  giving  results  obtained  during  [908  by  the 
Amalgamated  Radio  Telegraph  Company  at  theii 
••adio  station  at  Cullercoats,  near  Newcastle. 

I'.\  mean-  of  their  latest  ami  most  perfected  type 
of  recorder,  signals  have  been  received  at  the  above 
station  from  Lyngby,  in  Denmark,  and  printed  at  the 
rate  of   100  words  per  minute. 

in  referring  to  the  early  work,  the  object  has  been 
to  show  how  this  system  of  communication  has  been 
improved  from  a  technical  point  of  view,  and  it  is 
•low  to  be  shown  what  enormous  advantages  are  to  be 
gained  from  equipping  vessels  with  this  means  of 
signalling. 

Unfortunately,  through  the  desire  of  interested 
parties  to  advertise  particular  systems  of  radio-tele- 
graphy,  the  public  have  from  time  to  time  been  ap- 
prised, through  the  medium  of  the  daily  press.  1  f 
extraordinary  feats.  1  r  better  freaks,  of  communica- 
tion which  may  have  occurred  from  time  to  time  but 
cannot  be  repeated,  and  is  thus  led  into  believing 
that  vast  improvements  and  developments  are  going 
to  be  made — beliefs  which  unfortunately  have  rarely. 
if  ever,  been  realized  by  actual  results. 

This  method  of  disguised  advertisement  has  done 


much  harm  to  ibis  particular  branch  of  science,  since 
the  investing  public  quickly  tire — and  rightly  so — of 
hearing  promises  which  have  so  persistently  been 
unfulfilled,  and  the  capitalist  at  the  present  time  con- 
sequently regards  with  great  skepticism  any  new  and 
genuine  s\  stem  or  improvement  which  may  be 
brought  out  by  some  workers  or  inventors  of  un- 
known public  repute,  but  who  nevertheless  possess 
great  scientific  attainments. 

Nothing  succeeds  like  success  is  the  old  adage; 
but  how  is  success  to  be  attained  unless  facilities  are 
granted  by  those  who  can  afford  them?  A  very  prac- 
tical instance  of  the  very  apathetic  attitude  of  certain 
classes  of  English  shipowners  is  afforded  by  the  fol- 
lowing: About  three  years  ago  it  was  the  writer's 
privilege  to  present  a  scheme  to  two  or  three  com- 
panies owning  large  fleets  of  fishing  vessels,  for  equip- 
ping some  of  their  vessels  with  installations  of  wireless 
telegraphy  apparatus.  Among  one  of  the  advantages 
placed  before  them  was  the  not  inconsiderable  one  of 
adjusting  the  arrival  of  the  fleet  in  port  when  the 
market  prices  were  high.  To  be  brief,  nothing  came 
of  the  scheme,  but  it  is  interesting  to  note  that  our 
neighbors  the  Germans  have  recently  adopted  prac- 
tically  the  same  idea,  and  a  number  of  their  North 
Sea  fishing  vessels  are  fitted  with  installations  which 
appear  to  give  every  satisfaction,  and  answer  the  pur- 
pose  for  which  they  were  required. 

In  order  to  give  the  reader  better  information 
regarding  the  actual  possibilities  of  radio-telegraphy, 
a  few  facts  concerning  the  apparatus  employed  and 
its    capabilities    may    be   of   interest. 

To  commence  with,  the  distance  over  which  signals 
can  he  transmitted  and  received  depends  on  several 
factors.  The  most  important  of  these  is  the  power 
used  in  the  transmitter.  The  greater  the  power,  the 
greater  the  distance.  The  distance,  however,  does 
not  increase  in  direct  ratio  to  the  power  employed. 

Modern  vessels  of  even  quite  small  tonnage  have 
electric  light  installations  on  board,  and  where  this  is 
the  ea-e.  the  telegraphic  power  may  be  obtained  di- 
rectly from  this  source.  The  normal  power  allowed 
for  vessels  under  the  regulations  laid  down  in  the 
International  Convention  of  Radio-telegraphy,  is  one 
kilowatt  or  roughly  1  1-3  h.  p.  This  power  is  sufficient 
cover  under  all  circumstances,  with  one  exception, 
a  distance  of  _>oo  miles.  At  times,  this  distance  would 
be  far  exceeded,  but  we  are  not  dealing  with  possibil- 
ities but  actual  facts.  For  distances  less  than  the 
above,  say  too  miles.  y2  h.  p.  is  ample,  and  normally 
considerably  less  than  this  can  be  employed.  These 
figures  are.  of  course,  applicable  only  to  communica- 
tions over  sea  and  not  over  land. 

Other  factors  which  determine  the  signalling  dis- 
tance are — atmospheric  conditions,  daylight  effects, 
and  the  receiving  appliances  employed.  Regarding 
atmospheric  conditions  the  distance  is  immensely  in- 
creased when  a  fog  or  sea  mist  is  present — a  fact,  it 
should  be  noted,  of  a  most  advantageous  character. 
Wind  and  rain  make  little  or  no  difference  to  the 
transmission,  although  the  latter  may  sometimes  re- 
duce the  range  owing  to  want  of  care  on  the  part  of 
the  operator  using  the  apparatus  in  the  supervision 
of  the  plant  and  maintaining  the  proper  degree  of 
insulation   of  the  radiating  wire,   or  antenna,   as   it   is 


184 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


;  Vol.  XXII- No.  24 


technically  named.  The  influence  of  strong  sunlight 
is  to  reduce  the  signalling  distance,  but  this  is  to  some 
extent  nullified  b)  the  increase  due  to  darkness.  The 
reader  should  hear  in  mind,  however,  thai  the  above 
figures  represent  the  minimum  distances  under  all 
these  conditions. 

Coming  now  to  the  apparatus  itself,  this  can  be 
divided  into  two  classes — that  used  for  transmitting 
and    that    used    for   receiving. 

In  the  present  state  of  the  art  it  is  nut  possibly 
to  send  and  receive  messages  at  the  same  moment. 

When  the  transmitter  is  in  operation  the  receiver 
is  temporarilj  disconnected  and  vice  versa. 

Transmitters    again     can     Ik-     divided     into    two 
elapses  — those  which  can   inter-communicate   with   all 
receiving  apparatus  adjusted  to  respond  easil)  to  them, 
and  those  which  only  affect   instruments   \er\    delicate 
ly   adjusted   to   them. 

The  former  are  termed  spark  transmitters  and  the 
latter  are  transmitters. 

For  shipwork,  the  spark  apparatus  is  undoubtedly 
the  sup   fior,  both  from  a  technical  and  practical  stand 
point,    since    it    is    obvious    that    inter-communication 
with  all  oilier  stations  is  1 1 ■  > t  ouK   desirable  hut  abso 
iutely    essential    if    the    safety    of    the    \  essel     is    to    he 
assured. 

Hence,  since  the  object  of  this  article  is  to  deal 
with  radio-telegraphy  on  ships  principally,  only  the 
spark    form  of  transmitter   will   he  discussed. 

This  pan  of  the  installation  is  the  most  compli- 
cated; that  is.  if  any  of  it  can  he  called  complicated  as 
compared  with  the  other  machinery  now  in  usi 
modern  ships.  For  small  plants  a  battery  of  accumu 
lators,  consisting  of  eight  to  ten  cells,  charged  from 
the  electric  light  installation,  and  connected  to  the 
sparking  instrument,  technically  called  an  induction 
coil,  cannot  he  much  improved  upon.  I'>\  the  use  of 
accumulators,  placed  in  a  part  of  the  ship  which  would 
he  least  likely  to  sustain  damage  either  by  collision 
or  storm,  there  is  always  a  store  of  energy  available 
for  signalling  in  the  event  of  the  machinery  in  the 
engine-room  being  disabled.  The  provision  of  such 
auxiliary  source  of  energy  should  he  insisted  upon  by 
owners  contemplating  the  equipment  of  their  vessels. 

For  large  powers,  from  '  _.  h.p.  and  upwards,  a 
small  rotary-converter  is  employed. 

This  machine  is  used  in  conjunction  with  a  slight- 
ly different  form  of  sparking  instrument;  in  fact,  the 
converter  generates  alternating  current  and  supplies 
an  ordinary  high-tension  step-Up  static  transformer. 
This  converter  may  be  housed  in  any  convenient  coi- 
ner, either  on  deck  or  just  below,  and  is  normally 
driven  by  current  from  the  lighting  installation,  or  in 
the  case  of  failure  due  to  accident,  hv  current  from 
accumulators,  or  in  other  cases,  and  if  preferred,  by  a 
small  petrol  or  oil  engine. 

There  is  another  method  of  obtaining  high-tension 
electric  energy,  which,  although  up  to  the  present  not 
in  practical  use.  would  appear  to  have  advantages 
over  existing  methods  so  far  as  first  cost  and  sim- 
y  are  concerned.  It  consists  of  forcing  steam 
essure  of  from  75  lb.  to  100  lb.  per  square 
inch  through  specially  constructed  nozzles,  the  vapour 
subsequently  passing  through  a  well-insulated  metal 
tank  or  box.  in  which  a  few  metal  points  are  inserted. 


Owing  to  the  friction  of  the  particles  of  water 
through  the  nozzles,  electricity  is  generated  in  con 
siderable  quantities  and  the  tank  or  box  becomes 
powerfully  charged.  This  apparatus  has  been  much 
improved  recently,  and  the  writer  has  witnessed  p 
sures  of  1.0.1 « 10  volts  to  [00,000  volts  so  generated  and 
registered  by  a   Kelvin  electrostatic  voltmeter. 

I'\  the  use  of  this  apparatus  all  converters,  trans- 
formers, etc..  can  he  dispensed  with  and  the  energy 
taken  direct  to  the  aerial  conductor  or  other  capacity. 
linn-  is  also  a  further  advantage  with  this  form  of 
generator,  in  that  there  is  absolutely  nothing  to  gel 
out  of  order  and  an)  marine  engineer  can  effect  the 
occasional   renewal  of  the  special    friction   pieces  of  the 

111  »zzles. 

To  return  to  the  transmitters  employed  at  the 
present  time,  the  energ}  from  the  induction  coil  or 
high-tension  transformer  is  led  into  a  condenser. 
This  condenser  generall}  takes  the  form  of  a  number 
of  la  \  din  jars  arranged  in  series  or  parallel  according 
to  the  different  systems.  The  use  of  this  form  of  con- 
denser is  to  he  deprecated  for  two  reasons.  the 
first  is  the  rapid  deterioration  of  the  metal  surfaces 
owing  to  the  formation  of  nitric  acid  when  they  ad 
use;  and  the  second  is  the  large  amount  of  space 
which  is  occupied.  Very  compact  serviceable  oil  con- 
densers can  he  now  obtained,  and  give  little  or  no 
trouble. 

It  is  tlie  discharge  of  the  condenser  which  gives 
rise  to  the  Hertzian  waves  which  are  radiated  into 
space  from  the  aerial  or  antenna.  Tin-  latter  consists 
of  from  one  to  four  or  more  conductors  suspended 
from  or  between  the  masts  of  the  vessel;  these  .1 
conductors  should  he  preferably  of  phosphor-bronze 
wires  on  account  of  its  strength  and  durability. 

In  order  to  set  lip  the  waves  or  oscillations  which 
radiate  from  the  antenna,  and  which,  as  said,  are  gen 
crated  by  the  condenser  discharge,  eithei  one  or  the 
other  of  two  types  of  instruments  are  generally  em- 
ployed. 1  hie  is  called  an  oscillation  transformer  and 
the  other  a  1  [elix. 

The  Helix  instrument  is  the  more  efficient,  hut 
the  former  offers  certain  advantages,  especially  when 
the  primary  powi  1  eeds  half  a  kilowatt.  The  Helix 
has  the  advantage  of  simplicity  and  immunity  from 
breakdown,  whilst  the  transformer  is  more  costly  to 
manufacture,  more  complicated,  and  is  more  liable  .0 
cause  trouble  through  breakdown,  although  it  should 
lie  mentioned  that  this  latter  is  an  extremely  rare 
occurrence. 

\  spark  gap.  preferably  enclosed  by  some  well- 
insulating  and  non-hydroscopic  material,  is  also  an 
essential. 

IWo  diagrams,  Figs,  t  and  j.  show  the  complete 
transmitter  connections  of  two  plants,  using  appa- 
ratus as  described. 

Diagram  fig.  I  shows  the  arrangement  of  appa- 
ratus suitable  for  working  up  to  a  minimum  distance 
of  100  miles,  whilst  Fig.  2  represents  a  more  powerful 
installation  for  working  up  to  200  miles. 

Tt  may  be  of  interest  to  give  here  a  brief  explana- 
tion of  the  generation  of  the  oscillations  which  can 
operate  suitable  receivers  over  such  great  distances. 
If  the  reader  will  consider  the  case  of  a  simple  pen- 
dulum   capable    of    swinging    to    and    fro.    or,    in    othe 
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words,  performing  a  series  of  oscillations,  and  will 
assume  this  pendulum  to  be  held  some  distance  from 
its  vertical  axis,  and  then  suddenly  released,  it  will 
Ik-  noticed  lai  the  pendulum  oscillates  and  finally 
comes  to  rest,  (b)  it  oscillates  at  a  certain  definite 
rate,  (c)  that  the  rate  or  frequency  of  oscillation  is  not 
affected  by  the  amplitude  of  each  swing.  As  is  well 
known,  the  rate  of  oscillation  is  determined  by  the 
weight  of  the  bob  and  the  length  of  the  pendulum  or 
the  distance  from  the  pivot  or  point  of  suspension  to 
the  center  of  the  weight. 

To   consider   the   electrical   equivalent.      The   con- 
denser corresponds  to  the   weight,   and   the   length  of 


I  Ik.    I 


the  wire  between  it  and  the  spark  yap  to  the  distance. 
Owing  to  this  yap.  the  induction  cod  or  transformer 
is  enabled  to  charge  the  condenser  up  to  a  certain 
point — determined  by  the  distance  separating  the  two 
electrodes — when  suddenly  the  strain  becomes  too 
great,  and  a  spark  is  produced.  Now,  it  is  at  this  point 
that  the  oscillations  are  created,  since  the  condenser 
in  discharging  does  so  in  the  same  manner  as  the  pen- 
dulum, viz..  in  an  oscillatory  manner. 

<  In  all  vessels  other  than  those  of  the  Navy,  the 
size  of  the  condenser  and  the  length  of  wire  in  it- 
circuit  must  lie  such  that  oscillations  occur  at  a  fre- 
quency of  1.000,000  per  second,  at  which  frequencj 
tin-  antenna  will  radiate  a  wave  of  approximately  iooo 
feet   or  300  meters  length.     This   is  a   standard   wave 
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length  for  vessels,  and  they  must  be  able  to  produce  it. 
They  may  in  addition  be  able  to  obtain  any  other  wave 
length  not  exceedii  g  2000  feet  or  600  meters,  but  the 
300-meter  standard  must  be  adhered  to,  except  in  the 
cases  of  small  vessels,  when  special  waves  may  be 
allowed. 

The  object  of  thus  standardizing  wave-lengths  is. 
primarily  to  enable  all  vessels  of  any  nationality  and 
carrying    such    rece  ving   apparatus    capable    of   being 


operated    by    "spark"     transmitters     to     readily    tnter- 
C(  imimmicate. 

With  regard  to  the  receiving  apparatus,  there  is 
little  to  be  said.  For  practical  radio-telegraphy,  only 
those  types  of  receivers  which  employ  telephones 
worn  by  the  operate  r  are  of  am-  value.  ( )f  these  there 
are  several  types  available,  but  only  two  stand  out 
well  to  the  front  oi  others.  They  are  known  as  the 
electrolytic  and  the  magnetic  types  respectively. 

The  former  is  by  far  the  more  sensitive,  and  is 
very  reliable  in  the  hands  of  a  careful  operator;  but 
the  latter  is  absolutely  "fool  proof."  A  good  up-to- 
date  installation  should  include  both  types  of  these 
receivers. 

There  are  several  recording  receivers  also  on  the 
market,  but.  although  possessing  certain  advantages 
over  the  telephonic  type,  they  ire  generally  unreliable 
in  their  action,  more  or  less  complicated  to  adjust, 
and  expensive;  moreover,  the  speed  of  signaling  with 
them  averages  only  about  12  words  per  minute, 
whereas  with  the  telephonic  type  speeds  of  2^  to  30 
per  minute  or  even  more  can  be  obtained  ;  in  fact,  with 
telephonic  receivers  the  speed  is  limited  only  accord- 
ing to  the  ability  0.  the  operators. 

Radia-telegraphy  plays  a  most  important  part  in 
the  working  of  llis  .Majesty's  Navy.  Practically  all 
men-of-war  are  fitted  with  apparatus  designed  in  part 
by  Mr.  .Marconi  and  by  (apt.  Jackson,  R.  \\,  the  latter 
being  one  of  the  early  experimenters.  Constant  com- 
munication is  maintained  throughout  the  different 
fleets,  orders  are  given,  and  maneuvers  executed  from 
instructions  radiated   from  the  flagship. 

The  Admiralty  building  at  Whitehall  is  equipped 
with  a  long-distance  installation,  and  from  its  antenna 
messages  from  ships  at  sea  are  both  sent  ami  received. 
I'>\  this  means  the  progress  of  maneuvers  ami  latest 
information  is  obtained  by  headquarters.  Some  of  the 
largest  and  more  recent  types  of  vessels  have  very 
powerful  in  tallations  with  a  range  of  several  hundred 
miles. 

It  is  sometimes  argued  that  the  comparatively 
simple  manner  in  which  messages  can  be  tapped 
would  be  disastrous  during  time  of  war.  as  the  enemy 
would  be  able  to  receive  signals  intended  for  our  own 
ships.  This  disadvantage  is  easily  nullified  when 
.secret  codes  are  used,  and  as  a  matter  of  fact  it  would 
be  possible  to  cause  considerable  confusion  amongst 
the  opposing  fleet  if  information  likely  to  lead  them 
astray  were  transmitted. 

Dealing   now    with    the    commercial    side,    most    of 
the    large    liners    have    installations    and    are    open    for 
public    correspondence,    and    telegrams    can    be    dis 
patched  to  and  from  the  coast  or  other  vessels. 

When  a  ship  station  has  traffic  for  shore  the 
operator  waits  until  the  coast  station  required  is  near- 
est to  the  ship;  he  then  signals  the  call  of  that  place. 
(  >n  the  reply  being  received  the  boat  indicates  the 
number  of  miles  she  is  from  the  coast  station,  her 
bearing,  course,  speed,  and  the  number  of  words  to 
be  transmitted;  this  information  is  supplied  so  a-  0 
enable  the  shore,  in  cases  where  two  or  more  vessels 
require  to  communicate  at  the  same  time,  to  give 
preference  to  the  boat  whose  position,  etc..  shows  that 
she  will  lie  the  first  to  pass  out  of  range.  After  a 
telegram  has  been   received  by  the  coast  station  it  is 
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then  retransmitted  over  the  landlines  to  the  office  of 
destination. 

The  rules  for  acceptance  of  radio  tele-rams  are 
somewhat  similar  to  those  adopted  by  the  British 
Postoffice.  The  cosl  of  the  message  is  made  up  of  the 
ship  station  charge,  the  coasl  station  charge,  and  the 
fee  for  transmission  over  the  landlines.  Money-order 
(.1  reply-paid  telegrams  are  not  allowed. 

Tress  messages  containing  the  latest  information 
from  the  outside  world  are  sent  daily  from  certain 
shore  stations  and  are  read  ly  ships  within  range, 
which  in  their  turn  retransmit  to  other  vessels  in  reach 
of  their  apparatus;  the  news  received  is  then  printed 
in  the  form  of  a  newspaper  and  sold  on  board. 

The  operator  requires  to  be  a  man  with  consider 
able  technical  knowledge  as  well  as  a  skilled  telegra 
phist :  he  cannot  take  charge  of  a  ship  station  unless 
he  holds  the  Postmaster-General's  certificate,  which  is 
-ranted    when   an   examination    in   sending,   receiving, 
and  practical  wireless  telegraphy  has  been  passed. 

The  rules  for  working  were  framed  at  the  Berlin 
Conference  of  the  International  Radio  Telegraph  I  on 
vention,  for  the  purpose  of  arranging  regulations,  etc., 
whereby  it  is  possible  for  ships  of  all  nations  to  in 
communicate. 

Before  a  ship  registered  in  the  United  Kingdom 
can  be  installed  with  apparatus  a  license  must  first  be 
obtained  from  the  Postmaster-General,  and  certain 
restrictions  are  laid  down  as  to  power,  wave  length, 
etc.  These  stations  must  be  opened  from  time  to  time 
to  inspection  by  government  officials.  Vessels  fitted 
are  compelled  to  interchange  telegrams  with  all  coast 
stations,  but  are  not  bound  to  communicate  with  other 
ships  except  in  cases  of  distress,  when  such  distress 
signals  take  priority  over  all  others.  Next  in  import- 
ance to  these  conn-  Admiralty  messages.  Coast  and 
ship  stations  are  required  to  suspend  all  other  com- 
munication when  requested  to  do  so  by  the  naval 
authorities. 

An  official  list  giving  all  information  as  to  call 
signal,  wave  lengths,  system  used,  normal  range, 
hours  of  service,  etc..  is  published  by  the  International 
Telegraph  Bureau  at  Berne,  and  all  stations  are  re- 
quired ti  i  possess  a  o  >p}  . 

Idle  Postmaster-General  has  power  to  cancel  the 
license  of  any  British  ship  failing  to  comply  with  the 
regulations  laid  down,  or  in  the  case  of  a  foreign  ship 
te>  authorize  coast  stations  in  the  United  Kingdom  to 
i  efuse  ci  immunication. 

Some  description  of  the  action  and  construction  of 
both  the  electrolytic  and  magnetic  receivers  may  he  of 
interest  The  construction  of  the  former  is  as  follows 
A  fine  sjlass  tube  about  2  cm.  in  length  and  1  mm.  bore 
has  one  of  its  ends  drawn  out  to  a  point.  Sealed  in 
this  point,  and  securely  fastened  to  a  thicker  wire 
inside  the  tube  is  a  tine  platinum  wire  .02  mm. 
diameter. 

The  outside  projecting  portion  of  this  wire,  after 
the  glass  has  been  sealed  upon  it.  is  subsequently 
broken  oft",  leaving  only  the  cross-section  exposed. 
bicker  wire  inside  the  tube  is  attached  to  a  stout 
liich  slides  easily  through  a  brass  collar 
which  in  turn  forms  a  convenient  support  for  holding 
the  point  in  position. 

Other  parts  of  the  instrument    include  a  delicate 


potentiometer,  three  small  dry  batteries,  a  pair  of 
delicate  telephones,  and  a  small  cup  containing  a 
solution  of  caustic  potash  or  dilute  sulphuric  acid. 

The  sensitiveness  of  the  receiver  depends  to  a 
very  great  extenl  on  the  telephone  resistance,  which 
should  be  as  high  as  possible,  generall)  of  the  order 
.  >f  5000  1. 1  Oooo  ohms  the  pair. 

Iln-  point  dips  into  the  solution  contained  in  the 
CUp,  and  is  polarized  by  the  dry  battery,  a  film  of 
oxygen  gas  being  produced  on  the  tine  platinum  wire 
expo-,  d 

On  the  arrival  of  the  oscillation  energy  produced 

by  a  spark  transmitter,  the  film  of  -.is  i^  heated  and 
the  resistance  is  reduced;  more  current  therefore  can 
How   through   the   telephone,   and    a   click   or   buzz    is 
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produced.     The  connections  of  this  receiver  are  shown 
in   Fig.    v 

The  usual   form  of  magnetic  detector  consists  of 

ndless  rope  of  silk-covered  iron  wire  which  passes 
around  two  pulleys  about  four  inches  in  diamter,  and 
kept  in  continuous  motion  by  clockwork.  This  rope 
passes  through  a  small  glass  tube  upon  which  are 
wound  a  few  turns  in  one  layer  of  tine  silk-covered 
copper    wire.      Over   this   and    on    a    small   bobbin   is  a 

rid  winding  of  much  finer  wire,  this  being  con- 
nected t'  >  the  telephi  'lies. 

Two  horseshoe  magnets  with  their  like  poles 
adjacent  and  opposite  the  secondary  bobbin  complete 
the  instrument.  The  action  is  very  simple,  being  clue 
to  the  fact  that  high-frequencj  oscillations  tend  to 
reduce  tin-  "hysteria"  of  iron,  consequently,  since 
tlie  magnetic  field  is  normally  constant  about  the 
=econdary  winding,  any  oscillations  in  the  primary 
cause  a  change  in  this  state  and  secondary  momentary 
currents  are  induced  which  in  turn  actuate  the  tele- 
phones. 

There  is  another  very  practical  type  oi  magnetic 
detector,  which  has  been  recently  devised  and  promises 
to  far  exceed  in  sensitiveness  the  moving  rope  kind. 
but  as  it  is  not  yet  commercially  launched,  the  writer 
prefers  to  reserve  further  details  for  the  moment. 
It  can  be  mentioned,  however,  that  the  instrument  has 
proved   itself  very  applicable  to  wireless  telephony. 

In  practice  it  is  found  necessary  that  all  vessels 
should  be  provided  with  a  suitable  receiving  tuning 
device.  Just  as  it  is  possible  to  adjust  the  transmitter 
to  radiate  a  wave  of  predetermined  length,  so  it  is 
possible  to  make  the  receiver  respond  to  any  given 
wave,  and  that  wave  only,  within  certain  limits. 

(  if  tuning  devices  there  are  a  great  number.  They 
consist  essentially  of  adjustable  inductances  and  con- 
densers, arranged  in  various  ways. 

Perhaps  the  best  at  the  present  time  is  the  latest 
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.Marcor''  device,  which  is  the  outcome  of  many  years' 
study  and  experience.  Fig.  4  shows  a  magnetic  de- 
tector  coupled  to  such  a  tuner,  and  it  may  be  men- 
tinned  that  very  accurate  results  can  be  obtained  with 
it.  The  advantage  of  having  Mich  a  device  is  obvious. 
since  once  communication  is  established  with  a  station, 
a  rapid  adjustment  of  the  tuner  brings  the  signals  in 
much  louder;  at  the  same  time  any  other  stations  in 
close  proximity,  working  on  a  wave  length  differing 
only  by  perhaps  100  feet  or  200  feet  from  the  trans- 
mitting station's  wave,  can  be  readily  cut  out. 

(  )f  other  similar  apparatus,  mention  can  be  made 
of  the   he   Forest   three-coil  tuner  and  the  variometer. 


IB.     I 


This  latter  device  is  really  one  of  the  best  types,  since 
all  sliding  contacts  are  dispensed  with.  A  simple 
movement  of  two  superimposed  windings  in  respect 
to  their  inductive  relation  to  each  other  is  all  that  is 
required  to  attune  the  receiver  to  the  transmitter. 
The  correct  position  is  found  to  the  minutest  fraction 
of  a  degree  in  a  few  seconds.  Furthermore,  cheapness 
is  another  important   factor  in  its  favor. 

There  is  one  other  piece  of  apparatus  which  it 
has  been  made  compulson  to  have  on  board,  and  that 
is  a  wave-meter  or  measurer.  These  instruments  are 
of  various  types,  but  can  be  made  up  in  a  very  portable 
form.  As  their  name  suggests,  they  are  used  to 
measure  accurately  the  wave  length  transmitted  and 
at  times  receh  ed. 

Having  thus  mentioned  and  described  all  the  prin- 
cipal aoparatus  necessary  for  a  complete  installation 
for  a  vessel,  it  now  remains  to  summarize  a  few 
general  points  both  as  regards  telegraphic  working, 
initial  and  maintenance  costs,  etc. 

It  >,pas  stated  in  an  earlier  part  of  this  article  that 
certain  distances  could  be  covered  subject  to  one 
exception.  That  exception  is  when  communication  is 
desired  during  severe  atmospheric  disturbances,  such 
;is  thunderstorms.  Just  as  these  storms  play  havoc 
with  ordinary  telegraph  and  telephone  lines,  rendering 
not  only  the  circuits  unworkable,  but  at  times  danger- 
ous to  the  operators,  so  do  such  storms  render  radio- 
telegraphic  apparatus  useless  for  the  time  being.  It 
should,  how'ever.  be  noted  that  the  antenna  forms  a 
verv  efficient  protection  to  other  parts  of  the  vessel 
when  lightning  is  present,  provided  it  is  well  earthed 
on  the  ship's  hull,  and  since  it  is  always  arranged  so 
as  to  be  out  of  reach  of  passengers,  no  personal  harm 
from  this  source  has  ever  been  known  to  occur. 

A  question  the  writer  has  had  asked  him  several 
limes  is,  "Does  the  apparatus  affect  the  compasses  at 


all?"  The  reply  is  in  the  negative,  provided  the  trans- 
mitting apparatus  is  placed  about  to  feet  or  20  feet 
from  tile  instruments  in  question. 

It  is  hardly  within  the  scope  of  this  article  to  deal 
with  such  questions  as  those  of  costs,  since  so  many 
factors  have  to  be  taken  into  consideration,  but  a  few 
approximate  figures  may  be  useful  as  a  guide  to  those 
unacquainted  with  this  class  of  apparatus. 

A  complete  installation  capable  of  working  over 
a  distance  of  one  hundred  miles  or  more  should  not 
exceed  £70  to  £80,  and  for  a  greater  distance,  say 
up  to  200  miles,  from  £120  to  £130.  In  addition  to 
this  there  is  the  cost  of  installation,  depending  on  the 
part  of  the  world  in  which  the  vessel  is  situated. 
i  he  depreciation  on  the  plant  is  quite  small,  the  chief 
item  being  the  outside  gear,  including  the  antenna, 
insulators,  ropes,  etc.,  which  must  be  renewed  from 
lime  to  rime,  say  once  a  year.  Five  to  six  pounds  should 
cover  everything  for  the  short-distance  plant,  and  from 
£lO-£l5  on  the  other.  Xext  comes  the  vexed  ques- 
tion of  -he  operator.  That  the  apparatus  requires  to 
be  ham'led  with  care  and  intelligence  is  undeniable; 
furthermore  the  operator  must  be  able  to  send  and 
receive  nessages  by  the  .Morse  code  at  an  average 
speed  o  twenty  words  per  minute;  but  these  facts  do 
not  nee  ssitate  the  employment  of  a  special  man  solely 
lor  the  mrpose  of  telegraphing.  It  is  quite  possible 
lor  a  n  smber  of  a  crew  to  be  trained  in  two  or  three 
month-  and  obtain  the  government  certificate,  and  the 
signaling-  could  be  made  one  of  his  duties  at  a  com- 
paratively slight  increase  of  salary. 

Berore  concluding  this  article  a  few  words  on  the 
advent  >f  commercial  wireless  telephony-  may  be  given. 
That  this  form  of  communication  will  eventually  solve 
the  qualified  operator  difficulty  is  unquestionable,  but 
up  to  'he  present  no  great  advancements  have  been 
made  *rom  a  practical  point  of  view.  Experienced 
engineers  have  been  able  to  hold  telephonic  commu- 
nicatioi  over  distances  varying  from  50  miles  to  300 
miles,  but  unreliability  renders  the  commercial  adop- 
tion of  the  system  impossible. 

Th-.t  radio-telephony  will  shortly  be  within  prac- 
tical pi  iitics  the  writer  is  confident,  since  the  pro- 
duction of  the  necessary  oscillation  energy  is  being 
accomplished  by  means  of  special  dynamos  or  alter- 
nators, which  are  capable  of  giving  frequencies  of 
240,000  per  second.  It  is  only  owing  to  small  mechan- 
ical difficulties  which  present  themselves  that  these 
generators  are  not  yet  on  the  mapket,  but  that  these 
difficul'ies  will  be  overcome  in  the  near  future  is 
unquestionable.  Radio-telephony  will  then  be  as 
simple  p.s  ordinary  telephony  is  at  the  present  time. 

In  conclusion,  it  is  hoped  that  considerable  en- 
couragement will  be  extended  by  ship  owners  to  this 
branch  -of  electrical  science  which  can  serve  them  so 
well  ani  which  has  already  shown  itself  worthy  to  be 
classed  imong  the  great  discoveries  of  the  nineteenth 
century. 


Electric  crop  forcing  is  to  be  investigated  and 
financed  by  the  recently  organized  Agricultural  Elec- 
tric Discharge  Company  of  London. 


Electric  control  of  guns  on  battleships,  the  inven- 
tion of  Rear  Admiral  Sir  Percy  Scott,  is  being  tested 
by  the  British  Navy. 
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A  STUDY   OF  THE   EFFECT  OF  SULPHUR   IN 

ILLUMINATING   GAS   ON    THE 

AIR   IN    ROOMS. 

Mr.  Arthur   D.   Little,  chemical   expert  and  engi 

neer,    Boston,    Mass.,   has    recently    completed   an    ex 

haustive  series  of  experiments  to  determine  the  effecl 

of  sulphur  in  illuminating  gas  upon  the  air  in  r ns. 

in  an  ordinarj   dwelling  house  a  single  room  was  set 
apart  for  the  experiments  and  apparatus  was  provided 
to   determine   the   amounl    oi    gas   burned    within    the' 
room,  tin.'  amount  of  sulphur  originally   contained   in 
ga  .  the  amounl  of  sulphur  present  in  the  air  oi  the 
room,   its   rate   01    disappearance   and    its   effect    upon 
objects    and    human    beings.     The    occasion    oi    these 
tests  was  primanlj   to  determine  whether  a  reasonable 
amount  oi  sulphur  in  excess  of  20  grains  per  100  cubic 
feet,  which  is  the  p.esent   Massachusetts  limit,  would 
prove  in  an)    wa)    objectionable.     It    was  shown   that 
under  the  existing  limitations  a  special  hardship  was 
imposed  upon  the  gas  producer  because  of  the  increas- 
ing difficult)   "t  securing  coal  so  low   in  sulphur  as  to 
make  possible  the  manufacture  of  gas  containing  nol 
over  _'ii  grains  of  sulphur  to  the  one  hundred   cubic 
Feet.     Mr.    Little   has   traced   oul    and   presented    in 
very  comprehensive  report  the  conditions  which  origi 
nally    prompted    stringenl    sulphur    limitations.     It    is 
his  opinion  that  for  the  mosl  part  these  were  without 
justification,    and    thai    the    liability    of    danger    from 
sulphur   gases    has    been    greatl)    misunderstood    and 
exaggerated.     Also   that    the   removal    oi    sulphur   re 
strictions  From  gas  or  an  increase  in  the  amount  per- 
missible will  cause  no  inconvenience,  is  attested  to  b) 
the    fact    that    the    gas   authorities    and    examiners    ol 
London    unanimous!)    report    that    the   removal  of  re 
strictions    in    that    city,    to    such    an    extent    that    oxide 
purification  alone  is  now  used,  has  occasioned  no  com- 
plaints and  has  pp  ived  to  he  s, ,  thon  >ughl)  satisfactor) 
that    it    has    since   been    greatl)    extended    throughout 
England.     It  is  also  a  noteworthy  fact  that  the  inhab- 
itants   of    ..ther    districts     in     this    country     free     from 
sulphur  regulations  (and  hut  a  surprisingly  small  per- 
centage  oi    the    countr)     has   an)    such     regulations] 
do  not  appear  to  make  any  complaints  that  would  indi- 
cate inconvenience  from  sulphur  in  gas. 

The  report  shows  that   sulphur  gases   formed   by 
the  combustion  of  illuminating  gas  are  removed  from 
the  air  of  rooms  in  three  ways:      By  the  changing  air 
in   the  ordinal")    course  of  ventilation,  by   condensation 
along  with    water   vapors  on   the  cold    walls   and    win 
dows.  and  through  absorption  by  the  alkaline  constit- 
uents of  the  walK  and  ceilings.     It   was  very   clearly 
demonstrated  that  other  conditions  being  the  same  it 
is  only    within   narrow   limits   that   an    increase   in    the 
amount   of  sulphur  in   the   gas  or  of  the  rate  at    which 
gas  is  burned  causes  a  relative  increase  in  the  sulphur 
to  he    found   in   the   atmosphere   of   the   room.      When 
the     sulphur    present     in    this     atmosphere     increases 
markedly,    the    more     rapid     is     the    reaction    between 
>f  the   walls  and  ceilings  and   the  sulphur 
rhat    is    to    say.    the    plaster   lakes   up   the    sul- 
ater  rapidity.     Calculation,   h'ow- 
r    .  if    an    1  irdinary    ceiling 
nrb   sulphur  gases    from   20  grains 
gas  burning  25  feet  pei   da)   during  the  probable  exist- 
ence  of  a  house.      It    is   therefore   evident    that    in   the 


ordinan    dwelling  the  piaster  serves  automatically   to 

prevent  a  material  increase  of  the  sulphur  in  the  air. 
even  though  there  he  a  great  increase  in  that  contained 
in  the  gas.  The  relation  of  this  fact  t..  the  hygienic 
conditions  must  he  manifest.  In  fact  it  was  shown 
that  the  outside  atmosphere  contained  at  times  one- 
third  to  .ne  fourth  as  much  sulphur  as  ma)  he  found 
in  an  ordinal)  gas  lighted  room.  In  a  well  ventilated 
room  with  one  or  more  occupants  it  was  shown  that 
the  lighting  of  the  N;h  would  cause  such  a  small  rise 
in  the  sulphur  present  as  to  in  no  way  become  mam 
fesl  to  th  In  fact  it   was  shown  that  the  sul- 

phur  would   have   to   he   increased    many    times   that    oi 
tin   ordinal  v   i..om  before  the  senses  would  be  able  to 

detect    it. 

A  careful  search  through  many  of  the  largei 
works  on  physiology  and  physiological  chemistr) 
faded  to  discover  any  information  on  the  physiological 
effects  of  sulphur  dioxide.  In  man)  of  the  lists  that 
arbon  dii  ixidi  irbon  mi  >w  ixide,  methane 
and  chlorine  among  the  poisonous  gases,  no  mention 
was  made  of  sulphur  dioxide.  The  sulphur  g-as  com 
monk  mentioned  as  being  poisonous  was  hydrogen 
sulphide.  The  most  definite  statement  found  regain- 
ing sulphur  dioxide  simply  stated  that  "sulphur  diox- 
ide  in   large  amounts   is  toxic." 

When  the  concentration  of  sulphuric  acid  in  the 
atmosphere  rises  to  about  four  parts  per  million  in 
the  air  it  is  claimed  that  the  gas  can  be  perceived, 
not  b)  the  smell,  but  as  some  describe  it.  by  the  taste. 
At  live  parts  per  million,  gas  can  he  distinctly  smelled. 
In  concentrations  above  this  it  produces  more  or  less 
irritation  of  the  nose  and  throat,  and  might  therefore 
have  a  deleterious  effect  on  the  membranes  of  the  air 
passages. 

In  of    the    experiments    conducted     by     Mr. 

Little  diil  the  sulphur  dioxide  exceed  0.8  part  per  mil- 
lion even  under  the  most  restricted  ventilation,  and 
when  L;as  containing  36  grains  of  sulphur  was  used. 
It  becomes  evident  therefore  that  in  any  room  where 
people  would  live,  on  account  of  the  carbon  dioxide 
content,  the  sulphur  dioxide  from  burning  gas  would 
never  reach  a  point   where     it    would  he  harmful. 

Even  under  the  most  restricted  conditions  ,,f  ven- 
tilation it  was  shown  that  the  burning  of  gas  purified 
hv  oxide  alone  would  not  give  rise  to  any  odors  ,.t 
sulphur  gases,  and  it  was  evident  that  any  depressing 
effect  was  .hie  to  the  large  amount  of  carbonic  acid 
liberated  by  the  gas.  In  fact  when  a  great  excess  of 
sulphur  in  the  form  of  dioxide  was  artificially  intro 
duced  into  the  room  in  addition  to  that  liberated  hv  the 
burning  ;,ras  no  odor  of  sulphur  i;;e^  was  noticeable. 
It  was  determined  as  regards  the  vitiation  ..1  the  air 
hv  carbonic  acid  that  one  man  had  about  the  same 
effecl  a-  oas  hi, ruin-  at  the  rate  of  five  cubic  feet  per 
hour.  Even  when  the  ventilation  in  a  room  was  re- 
stricted as  much  as  possible  the  air  changed  1.8  times 
per  hour  hv  diffusion  through  the  plaster  and  walls. 
When  the  ventilation  was  rendered  favorable  for  reg- 
ular living  conditions,  the  rate  of  change  of  air  was 
several  times  greater  than  the  figure  just  given.  The 
influence  of  such  rapid  changes  of  air  in  a  room  in 
augmenting  the  absorptive  effect  of  the  plaster  in 
preventing  a  high  sulphur  content   is  apparent. 

The    studx    of    humidity    conditions    made    it    evi- 
dent   that    hut    little   condensation    of    moistures    would 
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take  place  on  the  surfaces  of  articles  in  the  room, 
and  hence  that  there  would  be  little  or  no  formation 
of  sulphurous  or  sulphuric  acid,  or  of  injury  which 
might  result  from  the  presence  of  such  acids.  Metals 
exposed  within  the  room  and  also  out  of  doors  showed 
hut  little  difference  in  the  tarnishing  effect.  Xo  ap- 
preciable fading  occurred  in  the  case  of  a  large  number 
of  dyed  samples  exposed  to  the  effects  of  burning  gas 
within  the  experimental  room.  The  \  er\  small 
.'.mount  of  sulphur  actually  discharged  into  the  room 
by  the  burning  of  gas  was  shown  l>v  the  fact  that  the 
lighting  of  an  ordinary  sulphur  match  would  liberate 
as  much  sulphur  into  the  room  as  ordinarily  would 
be  liberated  by  20  grains  burning  for  22  minutes. 

All  ot  the  experiments  pointed  \  erv  clear!)  to 
the  fact  that  no  injurious  effects  would  result  from  the 
burning  of  gas  containing  an  amount  of  sulphur 
materially  in  excess  of  Jo  -ram-,  and  it  was  tinalK 
shown  that  a  raising  of  the  sulphur  limitations  on  gas. 
while  productive  of  no  ill  effects,  would  make  avail- 
able for  the  gas  manufacturer  a  wider  variety  of  coa: 
and  as  a  consequence,  by  making  unnecessary  the 
wasteful  mining  methods  followed  in  taking  out  low 
sulphur  coals,  would  he  an  important  practical  step 
toward  the  conservation  of  one  of  tin-  greatest  of  out- 
natural    res,  turces. 


CURRENT  COMMENT 


NATIONAL  IRRIGATION  CONGRESS. 

The  National  Irrigation  Congress  will  hold  its 
seventeenth  session  in  Spokane,  August  9th  to  14th. 
Among  the  speakers  already  assigned  are  James  I. 
Mill,  1  hairman  of  the  Board  of  Directors  of  the  Grea 
Northern  Railway  Company;  Howard  Elliott,  Presi- 
dent of  the  Northern  Pacific  Railway  Company;  X.  \Y. 
Harris,  banker,  Chicago;  F.  'I.  Newell,  director  of  the 
Reclamation  Service;  \\  W.  Halsey,  hanker,  New 
York;  John  Barrett,  director  of  the  International  Bu- 
reau of  the  South  American  Republics;  Dr.  Georg  B 
Angell  ot  Michigan:  Gifford  Pinchot,  Chief  of  the  For- 
esl  Service;  Al\a  Adams,  former  Governor  of  (',,!- 
orado ;  United  Stan-s  Senator  Cummins  of  Iowa;  G01 
ernor  Gilchrist  of  Florida;  Governor  Mills, ,11  of  Ken- 
tucky: Governor  Paterson  of  rennessee,  and  United 
States  Senator   fines  of  Washington. 


WESTINGHOUSE    MOTOR    DEALERS'   CONVENTION. 
On  June   It   and   t5,   1909,   ;i    convention   of  the   Westing 
house  motor  dealers  is  *o  he  held  ai  the  San  Francisco  offices 
of    the    Westinghouse    Electric    <M-     Manufacturing    Company. 
The   following   papers   are   to   he    reel: 

Opening  Remarks  and  Gen   ral   Statement   as   to   Purpose 

and  Intention  of  this  Conven  ion 

By  Mr.  W.  W.  Briggs,  Manager  Westinghouse  Office 

"Motor   Applications" 

Bj    .Mr.  E.  B.  Parsons       Westinghouse  Electric  &   Mfg,   Co. 
"The  Selection  of  Motors  for  Industrial  Purposes" 

By  Mr.  R.  H.  Fenkhausen,  E.  E..  Risdon  Iron  Works.  S.  F. 
"Recent  Development:,  of  Westinghouse  Apparatus" 

.  . .  .By  Mr.  C.  E.  Heise,  Westinghouse  Electric  &  Mfg.  Co. 
"Installation  and  Operation  of  Motors  and  Transformers" 
By  Mr.  Carl  Ho'ley.  cf    he  firm  of  Holley  &  Holley,  Visalia,  Cat 
"The  Co-operation  Between  Com  racors  and  Central  Stations" 
"Auxiliary  Apparatus  Applicable  to  Motor  Installations  for 

Industrial   and   Power   Purposes" 

By  Mr.  .1.  E.  Bridges.  Del  ail  Engineer  Westinghouse  Office. 


Baseball  by  electric  light  will  soon  he  tested  at  the 
Cincinnati.  Ohio,  hall  park.  An  Eastern  inventor  has 
devised  a  system  of  illumination  which  is  to  he  given 
a  thorough  test.  Five  tall  steel  towers  have  been 
erected  and  mechanics  are  now  at  work  installing 
artificial  suns.  The  inventor  claims  the  park  will  he 
Hooded  with  such  a  strong  light  that  it  will  he  possible 
to  execute  any  play  in  baseball  that  can  he  pulled  off 
in  daylight. 

The  duty  on  tungsten  is  causing  the  Senate  con- 
siderable trouble.  In  a  discussion  on  May  2ist,  con- 
cerning the  imposition  of  a  duty  of  25  per  cent  ad 
valorem  on  tungsten,  inquiry  was  made  concerning  the 
present  price  of  tungsten.  Senator  Heyburn  said  that 
the  price  was  $400  per  ton;  Senator  Burton  said  that 
tungsten  sold  for  $900  per  ton;  Senator  Aldrich  said 
lie  had  been  informed  by  men  engaged  in  the  tungsten 
industry  that  it  sold  for  $1300  per  ton.  ami  Senator 
Nelson  ([noted  from  a  pamphlet  which  stated  that 
tungsten  ranged  in  price  front  $1200  to  $1500  per  ton 
As  a  result  oi  the  discussion  the  matter  of  duty  on 
tungsten  was  put  over  for  future  consideration. 

Tesla  is  to  signal  to  Mars,  according  to  a  two- 
column  letter  to  the  New  York  Times.  lie  believes 
that  certain  electrical  disturbances  which  he  observed 
in  the  summer  of  [889  must  have  emanated  from  Mars, 
but  that  all  doubt  in  this  regard  will  soon  be  dispelled 
lie  criticised  unfavorably  the  various  methods  that 
have  recently  been  proposed  to  convey  signals  to  Mars, 
and  offers  one  oi  his  own  which  he  states  is  simple  in 
principle,  although  perhaps  not  easj  of  execution.  This 
a  insists,  first,  of  a  circuit  properly  designed  and  ar- 
ranged, with  one  of  its  ends  connected  to  an  insulated 
terminal  at  some  height,  and  the  other  to  earth 
Inductibly  linked  with  this  is  another  circuit  in  which 
electrical  oscillations  of  great  intensity  are  set  up,  thr 
above  combination  being  known  as  the  Tesla  wireless 
transmitter.  By  a  careful  attunement  of  circuits,  and 
by  means  of  certain  methods  which  he  has  not  yet 
described,  oscillations  ot  transcending  intensity  can  be 
1  ibtained. 

The  Electrical  Contractors'  Association  of  Eng- 
land tire  l"  be  congratulated  on  having  at  hist  gained 

the  victory  in  a  long-contested  struggle.  For  years  they 
have  fought  against  municipal  trading  in  electric  wiring 
and  fitting,  and  now  they  have  the  satisfaction  of  see- 
ing a  clause  introduced  into  the  "Electric  Lighting 
Acts  Bill"  definitely  prohibiting  this  form  of  unfair 
competition.  During  the  report  stage  of  this  hill.  Lord 
Avebury  moved  an  amendment  providing  that  where 
the  undertakers  were  a  local  authority  they  might 
"through  a  contractor,  but  not  otherwise,"  provide,  let 
tor  hire,  and  fix,  repair  and  remove,  hut  should  not 
manufacture,  lamps,  meters,  electric  lines,  fuses, 
switches,  fittings,  lampholders,  motors,  and  other  fit- 
tings  for   lighting  and   motive   p er.      Now   that    the 

contractors,  by  their  persistence,  have  gained  for  the 
electrical  industry  the  statutory  recognition  of  their 
rights  as  traders  and  ratepayers,  it  remains  for  others 
to  follow  up  the  attack  and  drive  it  hard  home. 
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Tin-  efficiency  of  a  small  business  is  usually    de 
termined  by  comparing  out-go  with  income.    The  bus- 
iness    is   a    paying   venture    if   this 
Business  ratio  be  an   improper   fraction  ami 

Efficiency  is    a    losing    one    if    it    be    proper. 

Willi  a  large  business  where  this 
method  is  impracticable  or  where  the  efficiency  is  near 
unity  it  is  better  t"  find  the  losses  ami  add  them  i<> 
the  "tn  go  to  determine  tin-  income.  The  manifold 
advantages  of  the  latin-  method  has  caused  the  adop- 

t  i  < » 1 1  of  a   system  of  corporation   1 k-keeping   which 

kearny  918      will  show  win  'it  the  loss  as  well  as  the  gain  takes  place. 
essentia]  that  a  manager  know  this  and  hi-,  sue 
cess   is  often   determined   1>>    his   abilitj    to   minimize 
the  li  iss. 

There  is  probablj    no  industry  in  which  the  effi 
ciency  of  apparatus  is  more  closely   determined  than 
in  the  electrical  business  where  standards  have  been 
ited    and    the    results    of     physical     investigation 
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business  is  leading  all  others  in  the  attainment  of  uni- 
formity  in  accounting.  Such  is  true  not  only  in  central 
station,  railway,  and  telephone  practice,  but  also  in 
the  manufacturing  and  selling  end. 

The  first  requirement  in  this  arithmetical  prob- 
lem in  ratio  i-  to  reduce  to  some  common  denomi- 
nator the  many  factors  that  enter  into  it.  This 
474  nominator  depends  largel)  upon  the  character  of  the 
business  and  the  purpose  t"  which  the  figures  are  to 
be  applied;  in  traction   work  it   may  be  the  ton-mile, 

ntral  station  the  watt-hour,  and  in  telephone  prac- 
tice the  'Aire  mile  or  the  station,  and  in  general  is  some 

■■  involving  time,  space,  weight  or  wage.  These 
factors  are  as  varied  as  the  forms  of  business  enter- 
prise thai  they  comprise  and  include  much  data  which 
may  appear  extraneous.  Adopting  the  electrical  anal- 
ogy, the  efficiency  of  a  business  as  a  whole  varies 
with  good  or  had  times  much  as  that  of  an  electrical 
system  depends  upon  its  load-factor.  Internal  fric- 
tion, such  as  conflicts  between  employer  and  employee, 
have  a  great  bearing  on  business  success.  (  ompeti- 
tion  lias  main-  points  in  common   with  resistance,  and 

fit  charges  and  drayage  with  transmission  and 
distribute  in. 

Such  comparison  mighl  be  continued  indefinitely 
but  it  is  of  merefj  passing  interest.  Whereas  the 
greatest  efficiency  losses  usually  occur  in 'the  motors 
of  an  electrical  system,  so  in  a  business  it  is  upon  the 
efficiency  of  his  subordinates  that  the  manager  oi 
a  great  corporation  must  rely.  No  standardization  of 
routine  yet  devised  will  eliminate  the  personal  equa- 
tion. Yet  great  success  is  being  obtained  by  setting  a 
standard  which  gauges  a  man's  efficiency  by  his  record 
of  performance.  To  the  man  this  acts  as  an  incentive 
497  for  improvement  and  tn  the  manager  it  indicates  the 
unfit,  who  must  obe\   the  usual  law  of  survival. 
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PERSONAL. 
W.   A.   Purcell   has  been   appointed   San   Francisco   agent 
for  I.  P.  Prink  for  the  general  line  of  Prink's  reflectors. 

A.  T.  De  Forest,  Pacific  Coast  manager  of  the  American 
Steel  and  Wire  Company,  San  Francisco,  is  now  in  the  East. 

Hugo  Relsinger  of  New  York  City  has  received  from  the 
Emperor  of  Germany  the  commander's  cross  of  the  Order  of 
Ihe  Crown  of  Prussia. 

10.  Ward  Wilkins,  Secretary  of  the  Partrick,  Carter  &  Wil- 
kins  Company,  Philadelphia,  will  make  his  annual  Pacific 
Coast  trip  some  time  in  .July. 

H.  S.  Tittle  of  the  John  G.  Sutton  Company,  San  Fran- 
cisco, returned  June  7th  after  a  month's  trip  through  British 
Columbia    and    the    Northwest. 

P.  H.  Reardon  of  the  Compressed  Air  Machinery  Cum 
pany  of  San  Francisco,  left  this  week  for  New  York  City  on 
a   hip  which   will  include   Pennsylvania  and  Ohio. 

R.  B.  Daggett  of  the  San  Francisco  office  of  the  Electric 
Storage  Battery  Company  is  in  the  East  and  recently  at- 
tended the  conference  of  sales  managers  of  his  company  held 
at   Philadelphia. 

H.  C.  Rice,  vice-president  and  general  manager  of  the 
General  Incandescent  Lamp  Company.  Cleveland.  Ohio,  will 
shortly  take  a  trip  abroad  and  is  scheduled  to  sail  from  New 
York  on  June   17th. 

An  impressive  ceremony  was  conducted  off  the  port  of 
San  Francisco  on  Sunday,  .May  30th,  when  the  ashes  of  It.  I). 
Scribner,  former  local  manager  of  the  San  Francisco  office 
of  the  Allis  Chalmers  Company,  whose  death  occurred  on  April 
lib.  were  strewn  upon  the  sea  in  accordance  with  a  wish  ex- 
pressed by  Mr    Scribner  some  time  ago. 

J.  R.  Bibbins,  who  since  1902  has  been  associated  with  the 
Westinghouse  interests  at  Pittsburg,  Pa.,  recently  serving  the 
Westinghouse  Machine  Company  as  commercial  engineer,  after 
.lime  18th  will  become  associated  in  the  work  of  the  Public 
Service  Commission  of  New  York  as  assistant  to  Mr.  :  B. 
\  i  neld.  consulting  engineer  and  director  of  appraisals. 


OBITUARY. 

Irving  Loveridge,  general  superintendent  of  the  European 
interests  of  the  Western  Electric  Company,  and  also  manager 
of  the  London  house  of  that  company,  died  of  pneumonia  at 
Berlin  on  June  3d  after  an   illness  of  three  weeks. 

Mr.  Loveridge  was  a  native  of  New  York  State  and  be- 
came associated  with  the  Western  Electric  Company  on  leav- 
ing college.  He  gradually  rose  from  the  ranks  to  the  posi- 
tion of  purchasing  agent  and  then  assistant  manager  of  the 
New  York  house,  after  which  his  appointment  as  manager 
of  the  Antwerp  business  necessitated  his  locating  abroad.  He 
was  but  recently  appointed  to  the  position  he  occupied  at  the 
time  of  Ins  death. 


SALES  CONVENTION  OF  THE  ELECTRIC  STORAGE  BAT- 
TERY   COMPANY. 

The  Electric  Storage  Battery  Company  held  a  conven- 
tion of  its  sales  managers  at  the  Bellevue-Stratford  Hotel. 
Philadelphia,  on  May  27th.  28th  and  29th.  An  opening  ad- 
dress was  made  by  the  President  and  General  Manager. 
Herbert  Lloyd,  and  a  paper  was  read  by  Charles  Blizard. 
Third  Vice-President  ond  Manager  of  the  Sales  Department. 
Papers  were  also  read  by  J.  Lester'  Woodbridge,  Chief  En- 
gineer of  the  company  Carroll  Hodge,  Manager  of  Construc- 
tion;   Joseph   Appleton.   Consulting  Engineer,  and   others. 

The  following  managers  from  the  different  sales  offices 
were  present:  New  York,  Albert  Taylor;  Boston,  Frank  J. 
Stone;  Chicago.  G.  H.  Atkin;  St.  Louis,  H.  B.  Marshall;  Cleve- 
land. H.  B.  Gay;  Atlanta.  H.  H.  Seaman;  San  Francisco,  R. 
B    Daggett ;   Pennsylvania  sales.  E,  L.  Reynolds, 


NEW    CATALOGUES. 

The  H.  W.  Johns-Manville  Company  is  distributing  an  at- 
tractive booklet  with  the  title  "Two  Sides  of  the  Story."  It 
describes  J-M  Conduit  and  includes  some  illustrated  examples 
of  the  old  and  new  methods  of  conduit  installation  with  the 
resulting  saving  in  dollars  by  adopting  modern  methods. 

The  Electric  Appliance  Company  of  San  Francisco  have 
in  press  a  revised  edition  of  their  well-known  loose-leaf  price 
list  which  has  been  brought  up  to  date  and  will  be  found  of  the 
greatest  convenience  to  the  buyer  of  electrical  supplies.  The 
new  edition  of  their  general  catalogue  is  also  about  ready 
for  delivery  and  the  catalogue  and  price  list  will  be  distributed 
to  their  numerous  customers  the  latter  part  of  this  month. 

Stanley  &  Patterson,  Inc.,  New  York  City,  are  distributing 
a  pamphlet  just  issued  descriptive  of  their  line  of  wireless 
battery  material.  It  covers  the  line  thoroughly,  is  completely 
illustrated  and  treats  of  the  use  of  this  material  in  connection 
with  motor  boat,  automobile  and  general  bell  work.  In  addi- 
tion to  this  information  it  includes  rules  governing  pilots  on 
Ihe  inland  waters  and  other  data  of  great  value  to  motor  boat 
owners. 

Henry  D.  Sears  of  Boston,  Mass.,  general  sales  agent  of 
the  specialties  manufactured  by  the  Weber  Electric  Company, 
has  issued  Catalog  No.  2  describing  the  sockets,  receptacles, 
rosettes,  cut-outs,  cleats,  knobs,  insulators,  socket  rings,  etc., 
manufactured  by  the  company.  This  line  was  placed  on  the 
market  less  than  five  years  ago.  and  owing  to  its  drsign.  qual- 
ity, workmanship,  appearance,  etc.,  has  won  a  place  in  the 
front   ranks. 


TRADE    NOTES. 
rite   Standard    Electrical   Works   have   moved   from   their 
old  location  in  New  Montgomery  street  to  the  Roberts  Build- 
in;;.  i;i;tVC7l    Mission  street,  where  they  are  now   permanently 
located. 

Tie'  Standard  Underground  Cable  Company  announces 
iliat  its  general  Pacific  Coast  offices  will  be  located  in  the 
First  National  Bank  Building,  San  Francisco,  Cal.,  on  and 
after  June   19.   1909. 

The  California  Incandescent  Lamp  Company  are  now  per- 
manently located  in  their  new  quarters  at  669-671  Mission 
street,  between  Third  and  New  Montgomery,  with  a  complete 
slock  of  iucandescent  lamps,  Holophane  shades  and  reflectors 
and  other  material  of  this  nature. 

The  Okonite  Company,  New  York  city,  has  recently 
changed  from  an  English  to  a  United  States  corporation,  and 
has  been  organized  under  the  laws  of  New  Jersey.  The  fol- 
lowing named  gentlemen  are  the  officers  of  the  company: 
Willard  L.  Candee.  president;  H.  Durant  Cheever,  treasurer; 
George  T.  Manson,  general  superintendent;  William  H. 
Hodgins,  secretary.  The  main  offices  of  the  company  are  at 
253  Broadway,  New  York  city,  and  the  factories  at  Passaic, 
N.  J.  This  company  is  one  of  the  largest  manufacturers  of 
high-grade  insulated  wire  in  this  country. 

The  El  Paso  Street  Railway  Company  of  El  Paso.  Texas, 
which  is  controlled  by  Stone  &  Webster  of  Boston,  has  just 
closed  contracts  for  the  erection  of  a  new  power  station.  The 
building  will  measure  39x110  feet  and  will  have  steel  frame- 
work and  roof.  The  original  installation  will  include  one  2000- 
kw. 'Allis-Chalmers  turbo-generator,  two  600-kw.  B.  &  W.  boil- 
ers, equipped  with  superheaters,  Taylor  stokers,  Alberger 
barometric  condenser  of  sufficient  capacity  to  take  care  of  the 
old  plant  as  well  as  the  new,  a  large  motor  generator  set. 
pumps,  etc.  The  plant  will  be  equipped  for  burning  coal,  and 
fuel  conveyors  and  bunkers  will  be  installed.  The  Stone  & 
Webster  Engineering  Corporation  is  in  charge  of  the  work. 
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921,839.  Key  Socket  Switch.  Eiarvej  Hubbell,  Bridgeport, 
Conn.  A  switch  of  the  character  described,  comprising  ;i 
shaft,  ;m  angular  block  loosely  carried  therebj  and  carrying  a 
pinion,  a  spring  engaging  the  angular  block,  for  the  purpose 


.  i  Corth,  and  a  gear  wheel  meshing  with  the  pinion  and  carry 
ing  a  contact  plate  which  rotates  in  a  plane  at  right  angles  to 
i  lie  plane  of  rotation  oi  I  he  shaft 


922.4J3.       Electric    Switch.       Wallet'    Van     Patten    Steigi 
Bridgeport,   Conn.,   assignor   to   the    Perkins    Electric   Switch 
Manufacturing   Company,    Bridgeport,   Conn.     In   a  switch  of 
the  character  described,  a  pivoted  contact   member,  a  spring 
to   actuate   the   same,   and   a   detent    adapted    to   oppose   the 


:  •' ;  • 


movement  of  said  contact  member,  in  combination  with  a 
rock  level  provided  with  means  in  tension  said  spring  and 
means  to  free  said  detent,  said  rock  lever  being  pivoted 
eccentric  to  said  contact  member  and  provided  wi'h  actuating 
means  adjacent  the  pivoting  point  of  said  rocking  lever  to 
obtain  a  hell  crank  lever  action  of  the  character  described 


922,313.  Insulator.  Louis  McCarthy,  Boston,  Mass.,  as- 
signor io  the  Macallen  Company,  Boston,  Mass.  ,\n  insulator 
comprising  metallic  portions  separated  by  laminated  insula- 
tion and  having  the  crevices  and  interstices  of  said  laminated 
insulation    free    from    air    and    moisture    and    tilled    with    an 


insulating  compound  consisting  ol  Egyptian  asphaltum  and 
animal  oil  and  mineral  oil  commercially  known  as  ohmlac. 
said  Insulating  compound  being  characterized  bj  the  quality 
that  it  becomes  a  thin  liquid  when  subjected  to  a  high  degree 
oi  heat  and  solidifies  at  normal  atmospheric  tempera  ure 


922,377.  Electric  Animal  Extermina'or.  Byron  S  Ames. 
Williamsport,  Pa  in  an  elec  tic  animal  exterminator,  a  ha  . 
eries  of  supporting  posts  arranged  on  said  base,  an  inner 
semi-ellipsoidal  body  portion  forming  a  contact  piece  or  ter- 
minal of  an  electric  circuit  ami  supported  bj  said  base,  a 
central  supporting  post  or  standard  arrang  d  in  said  base,  a 


922,406.  Switching  Device  for  Electric  Lamps.  Charles 
A.  Einier.  Los  dates.  Cal.  A  switch  device  tor  elec  tic  lamps 
comprising  a  socket,  a  lamp  bulb  connected  thereto,  a  shade 

brackel     Connected     to     the     socket,     tubes     connected     to     the 


mnected    to   the   bulb   and   having  an   eye 

i  onnecied  to  the  eye  of  'he  clamp,  both  ends 

ing  passing  through  the  tithes  and  one  string  being 

tor  rotating  the  hull,  for  breaking  the  circuit   and  the  other 

lor  making  the  circuit. 


Ranged  head  on  said  standard,  an  outer  contac'  portion  ar- 
ranged in  the  upper  end  of  said  inner  portion  and  on  of 
contact  therewith  and  forming  the  ether  terminal  of  the  elec- 
tric circuit,  and  a  hail  receptacle  on  the  flanged  head  of  said 
post,  and  projecting  above  said  ou'er  contact  portion. 


921,199.  Socket  for  Incandescen-  Electric  Lamps.  David 
E.  Mown.  Pittsburg,  Pa.  In  a  lamp  socket,  the  combination  of 
the  inner  shell,  a  cap.  and  a  single  solid  base  or  block  formed 
of    insulating   material    within    said    shell    and    cap    having   a 


partition  within  the  same  for  forming  recesses  en  each  side 
of  the  same  for  the  terminals  and  a  projecting  portion  on  the 
side  of  said  partition  for  separating  the  connecting  wires  lead- 
ing to  the  terminals. 
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AN   INDEPENDENT  TELEPHONE   PLANT. 

BY    FRED   A.    CORNELL. 

With  the  expiration  of  underlying  telephone  patents,  the 
Introduction  of  competition  gave  an  immense  stimulus  to 
the  telephone  industry.  Along  with  l  lie  increasing  demand 
for  apparatus,  came  the  organization  of  many  bustling  fac- 
tories. Some  of  these  have  lived  through  the  storms  of  hard 
times,  and  one  of  the  largest  in  business  today,  is  the  Dean 
Electric  Company. 

The  factory  of  this  manufacturer  is  located  on  the  main 
line  of  the  Lake  Shore  &  Michigan  Southern  Railroad  in 
Elyria,  Ohio.  The  property  consists  of  12  acres  of  level  land 
with  1200  feet  frontage  directly  on  the  railroad  and  1300  feet 
on  paved  city  s  reets.  From  this  factory  and  by  means  of 
ample  stocks  of  standard  telephonic  equipmenl  maintained  at 


Ions  in  the  large  tank  on  the  top  of  the  newest  factory  build- 
ing, as  shown  in  the  illustration.  This  head  of  water  is  con- 
nected to  a  sprinkler  system  provided  by  some  2,063  Grinnell 
glass  button  automatic  sprinklers  whose  valves  fuse  open 
at  a  heat  of  155  degrees  Fahrenheit.  In  other  words,  there 
is  a  sprinkler  valve  for  every  8  feet  square  under  roof,  and 
the  enormous  tank  provides  a  pressure  of  approximately  4n 
pounds  of  water  to  the  square  inch  throughout  the  system. 
At  least  .">n  pounds  ot  steam  pressure,  for  use  in  the  750  gal- 
lon per  minute  fire  Underwriter's  pump,  is  always  available. 
This  outfit  is  more  powerful  than  the  ordinary  street  engine 
and  the  flow  can  be  applied  to  the  sprinkler  system  or  directly 
through  the  company's  800  feet  of  hose  to  any  part  of  the 
property.  In  addition  to  the  company's  facilities  for  fire  pro- 
cection,  an  8-inch  main  is  tapped  by  ihree  fire  hydrants  inline 


Manufacturing   rhnit 


lie    Ueun  Electric  Company. 


Kansas  City  and  San  Francisco,  the  Dean  product  is  well  dis- 
tributed  all   over  I  he    t'nited   States. 

The  Dean  plant  includes  a  main  L  shaped  factory  ot 
mill  construction  to  which  140  foot  addition  has  been  added, 
an  enameling  and  condenser  shop  which  also  provides  space 
for  an  Underwriter's  fire  pump,  a  complete  power  and  boiler 
house  generating  940  horsepower,  a  one-s  ory  wood  ware- 
house and  a  new  three-story  factory  addition.  In  all.  there 
is  U'0,865  square  feel  of  floor  space.  The  general  shop  and 
engineering  offices  occupy  less  than  10,000  square  fee!  while 
all  of  the  balance  is  utilized  in  handling  or  warehousing  ma- 
terials and  products,  in  generating  power,  in  bench  and  ma- 
chine room  for  productive  labor  and  in  receiving,  carrying 
and  shipping  facili  ies. 

FIRE    PROTECTION. 

More  than  ample  fire  protection  facili  ies  are  furnished 
by  the  storage  of   in".' gallons  in  the  pool,  and  511.0110  gal- 


dia  ely    adjoining   the    property   and    one-  other   hydrant    011    a 
six  inch  city   main. 

POWER    PLANT. 

The  company's  power  facilities  indicate  the  amount  of 
actual  productive  work  being  done.  Two  Stirling  type  Bab- 
cock  and  Wilcox  boilers  provide  steam  for  operating  two 
Hall  horizontal  cross  compound  engines  direct  coupled  to 
two  Crocker-Wheeler  200  k.  w.  generators.  These  generators 
are  easily  capable  of  a  50  per  cent  overload  for  a  short  time 
An  auxilliary  power  outfit,  consists  of  a  Westinghouse  gas 
engine  direct  coupled  to  75  k.  w.  Westinghouse  generator. 
This  smaller  equipment  is  used  very  economically  when  only 
a  few  departments  are  running,  as  any  overtime,  etc. 

There  is  a  total  of  940  horsepower  available  at  any  time 
during   factory   hours. 

The  boiler  room,  which  is  on  Hie  left  a:;  indicated  by  the 
position  of  the  two  large  smokestacks,  has  a  clear  head  space 
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of  30  feet  from  Boor  to  roof  trusses.  The  engine  room  on  the 
right    has  a  seven   font   cement    basemenl   immediately   under 

1 ngine  Boor.     Through   this  space,   the  steam   pipes  and 

[>ower  leads  are  carried.  There  is  25  feel  oi  cleai  space  be- 
tween the  engine  Boor  and  the  roof  trusses.  Adequate  hand 
line;  facilities  are  provided  bj  a  five-ton  hoisting  crane.  In 
this  building,  adequate  space  is  provided  for  Increasing  the 
present  power  facilities  by  50  per  cent  without  over-crowding 
either  the  present  boilers  or  the  generator  units. 

GENERAL  OFFICES. 

The  general  offices  (windows  covered  bj  awnings  in  the 
illustration)  are  located  on  the  flrsl  Boor  of  the  original  fac- 
tory building.  The  second  Boor  is  occupied  bj  the  engineei 
ing  and  drafting  forces,  while  the  small  tower  is  utilized  as 
an  experimental  and  testing  laboratory.  These  firs;  and  sec- 
ond floor  offices   are  60  square   feet. 

THE    LATEST  ADDITION. 

The  large  new  factor}  structure,  in  the  right  background 
of  the  illustration,  has  been  completed  to  meet  the  constantly 
growing  demands  of  the  manufacturing  departments.  The 
entire  top  floor  is  utilized  for  telephone  assembling  and  test 

itig.  Telephone  parts  are  assembled  on  transverse!)  built 
benches,  and  these  products  run  smoothly  to  a  long  final 
assembling  bench  running  the  entire  length  of  the  building, 
along  the  third  Story  windows  shown  in  the  illustration. 
Quickly  and  smoothly  each  pari  is  placed  i  is  proper  posi- 
tion, being  handled  economically  by  an  expert  mechanic  no 
matter  how  small  and  seemingly  unimportant  the  work  may 
be.  in  the  rear  of  'bis  Boor,  careful  tests  are  applied  by 
which  the  operating  efficiencj  of  each  instrument  Is  deter 
mined  to  an  absolute  degree.  No  single  unit  that  does  not 
come  up  to  the  most  rigid  tests  is  allowed  to  be  placed  on  the 
elevators,  dropped  into  the  shipping  room  on  the  Brs1  floor 
and  t  ransferred  to  the  cars. 

The  second  Moor  provides  ample  space  for  the  most  con 
venient  location  of  stock  rooms  Carefully  numbered  and 
catalogued  bins  hold  the  various  stocks  of  raw  material  and 
manj  pieces  of  material  in  process.  The  rapidly  enlarging 
automatic  screw  machine  depar  mem.  comprising  over  two 
score  different  modem  units,  is  rapidly  outgrowing  its  pies 
ent  limits  in  the  older  factory  building,  and  its  growth  is 
being  looked  out  for  on  this  second  story  of  the  new  building. 

The  first  floor  provides  ample  head  space  [or  convenient 
handling  of  heavier  materials.  A  most  interesting  piece 
of  equipment  is  an  enormous  punch  press  used  in  the  manu- 
facture of  the  Dean  indestructible  steel  mouth  pieces  and 
receiver  shells.  The  rear  of  this  Boor  bouses  the  shipping 
department  where  cases  are  closed  on  the  car  level,  with 
the  delivery  doors  only  the  width  of  a  small  platform  from 
the  cars.  In  fact,  both  the  receiving  and  shipping  rooms 
are  within  a  very  few  feet  of  the  rails  upon  which  the 
Twentieth  Century  Limited  makes  its  daily  record  breaking 
flights. 

GENERAL    CONSTRUCTION. 

In  general,  the  Dean  factory  is  a  modern,   sanitary,  well 
lighted    and    heated    factory    of   substantial,    open    beam,    mill 
construction.     As    will    be    noted    from    the    illustrations,    the 
windows    are    extremely    numerous    and    of    ample    size.      Al- 
though it  is  possible  to  construct  buildings  that  require  less 
combustible  material,  it  is  highly  improbable  that  any  other 
of    construction    would    so    economically    meet    the    re- 
quirements for  manufacturing  telephone  apparatus.     The  elas- 
ticity   of   semi-steel   construction    reduces   the    racking   vibra 
tion    from   heavy   punch   press   and   machine   operations. 
SHIPPING   FACILITIES. 
ion   in   Elyria   provides   transportation    facilities 
■    larger  telephone   operators   in   the 
-rowing  interests  in  the  middle  west.     Econom- 
ically   maintained    branch    house    stocks,   at    Kansas   City   and 


San  Francisco,  promptly  meet  the  needs  of  operators  west 
of  the  .Mississippi,  and  along  the  Pacific  Coast.  Deliveries 
to  the  Orient  are  being  made  through  the  San  Francisco 
organization  and  shipments  for  Europe  and  South  America 
are  delivered  on  New  York  cars  without  any  handling  from 
the  factorj  shipping  platform  to  the  loading  crane  of  an 
ocean   going   vessel. 

APPRECIATING  ASSETS. 
The  Dean  trad  of  land  in  Elyria  provides  space  for  vastly 
multiplying  the  present  manufacturing  facilities  and  both 
In  manufacturing  and  residence  values  the  surrounding  prop- 
city  is  developing  rapidly.  The  city  has  but  lately  installed 
a  new  Are  engine  bouse  within  two  blocks  of  the  Dean  plant, 
improved  streets  and  ample  sewerage  also  mark  the  interest 
of  be  municipality  in  the  most  thriving  section  of  a  city 
thai  has  doubled  since  1900.  Many  Elyria  factories  were 
working  overtime  during  1!ms.  and  some  industries,  notably 
the   Dean   Electric  Company,  met  panic-time  pay  rolls  in  gold. 


WESTINGHOUSE  EXHIBIT  AT  THE  NATIONAL  ELECTRIC 
LIGHT  CONVENTION. 
The  large  exhibition  booth  of  the  Westinghouse  Electric 
A  Manufacturing  Companj  at  the  convention  of  the  National 
Electric  Light  Association,  Atlantic  City.  X.  J.,  .Tune  1st  to 
4th.    occupied    a     central     position     in     Young's     Million-Dollar 

Pier,  employing  a  decoration  scheme  harmonious  with  other 

principal  booths,  of  a  pergola  covered  with  grape-vines.  The 
booth  illumination  was  carried  out  with  various  sizes  and 
types  of  Westinghouse  tungsten  lamps,  ranging  from  fi  to  250 

watts.  The  new  5-watt,  1  candlopower  tungsten  sign  lamps, 
exhibited  foi  the  first  time  at  this  convention,  mean  a  great 
saving  in  CUrren  consumption  for  electric  signs,  for  an  ac- 
count of  'be  physiological  effect  of  their  greater  intrinsic  bril- 
llancj  these  lamps  are  said  to  be  as  effective  in  signs  as  the 
duller  cat  bon  lamps  of  several  times  their  candlepower. 
Series  tungsten  lamps  [or  street  lighting  were  exhibited,  with 
bo'h    the    paper   cut-out    and    adjuster    socket    types    of    hanger 

acles;  10.  50  and  80-watt  metallized-fillment  lamps 
were  also  shown.  The  display  of  arc  lamps  included  a  large 
line  of  direct  ami  alternating-current  apparatus  of  series  and 
multiple  types,  mill-type  lamps  and  metallic-flame  direct 
current  arc  lamps.  Tin-  Cooper.  Hewitt  Electric  Company 
exhibited  its  latest  mercury  arc  lamps  in  this  booth.  West- 
inghouse mercury  rectifier  seis  were  shown  for  storage  bat- 
tery and  other  small  direct  current  work.  Storage  batteries 
and  parts  were  exhibited  by  the  Westinghouse  Machine  Com- 
pany. The  motor  display  included  a  full  line  of  shunt  and 
compound  wound  direct  current,  and  single,  two  and  three- 
phase  alternating  current  apparatus.  A  small  motor  generator 
set  was  used  in  demonstrating  the  operation  of  graphic  record- 
ing meters,  embracing  a  line  of  power,  current,  voltage,  fre- 
quency and  power-factor  measuring  instruments.  Westing- 
house portable  and  switchboard  instruments,  circuit-breakers. 
switches  and  choke-coils  were  also  exhibited.  The  display 
of  electric  conveniences  included  electric  sad  irons  of  various 
types,  introducing  the  new.  rounded,  pressed  steel  toe,  tailor's 
goose  irons,  new  electric  toaster  stove,  hot  plates,  glue  and 
chocolate  warmers,  luminous  and  non-luminous  electric  radi- 
ators, sewing  machine  and   fan   motors,  etc. 

The  importance  the  Westinghouse  interests  attach  to  this 
convention  is  indicated  by  the  fact  that  32  representatives 
of  their  different  companies  were  in  attendance.  These  in- 
cluded Mr  W.  M.  McFarland.  acting  Vice  President,  the  heads 
of  the  principal  departments,  representatives  of  all  offices 
including  Denver  and  the  East,  and  the  principals  connected 
with  the  Westinghouse  Lamp  Company,  the  Westinghouse 
Machine  Company,  the  Cooper  Hewitt  Electric  Company,  and 
•be   Xernst   Lamp  Company. 
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NEW  TYPE  KELLOGG  SWITCHBOARD. 
'  The  Kellogg  Switchboard  and  Supply  Company  has  made 
numerous  improvements  in  the  express  type  magneto  switch- 
hoard  which  it  has  had  on  the  market  for  rhe  past  nine  years. 
Probably  the  most  noteworthy  improvement  is  the  new 
No.  20  drop  type  combined  self-restoring  drop  and  jack.  The 
No.  20  type  has  all  of  the  advantages  of  the  old  No.  3  type. 
with  the  additional  features  of  a  platinum  night  alarm  con- 
tact perfectly  protected  by  the  shield  below  the  shutter,  and  a 
drop  coil  which  can  be  removed  in  a  few  seconds'  time  by  the 
aid  of  a  screwdriver  and  without  unsoldering  any  connections 
whatsoever.  The  entire  operation  of  removing  the  drop  coil 
is  carried  on  from  the  rear  of  the  board,  so  that  it  is  not 
necessary  to  disturb  the  operator  in   any  way.     This   feature 


It  is  a  very  easy  matter  to  change  any  drop  coil  with- 
out interfering  with  adjoining  apparatus  or  in  any  way  mu- 
tilating the  cable  forms.  The  cord  terminals  are  conveniently 
located,  and  all  other  apparatus,  such  as  condensers,  repeat- 
ing coils,  induction  coils,  and  other  apparatus,  are  located 
on  the  hard  maple  panel  in  the  rear  of  each  position.  All  ter- 
minals are  lettered  and  numbered  in  accordance  with  the 
blue  print  furnished  with  the  switchboard. 

All  of  these  numerous  advantages,  added  to  the  standard 
quality  for  which  Kellogg  apparatus  has  always  been  known, 
makes  this  magneto  equipment  unexcelled  in  efficiency  and 
operation. 

In  addition  to  contracts  which  the  Kellogg  Switchboard 
and    Supply    Company    recently    made    for   complete   new   ex- 


Express  Type  Kellogg  Magneto  Switchboard. 


will  especially  recommend  itself  to  telephone  companies  ope- 
rating in  sections  of  the  country  where  trouble  is  ex|jerienced 
from  lightning  or  high-tension  circuits.  The  front  view  of  the 
switchboard  illustrates  the  accessibility  of  any  line  on  the 
hoard  to  any  operator,  and  it  is  only  necessary  to  transfer 
connections  from  subscribers  appealing  in  the  first  two  panels 
to  those  appearing  in  the  last  two.  or  vice  versa.  This  not 
only  inceases  the  speed  of  operation,  but  decreases  the  cost  of 
operation.  This  point  will  be  fully  appreciated  by  operating 
companies  who  have  been  burdened  with  the  type  of  board 
requiring  the  majority  of  connections  to  be  transferred  from 
one  operator  to  another  for  completion. 

The  efficiency  of  operation  has  not  been  the  only  point 
considered  in  this  type  of  switchboard,  bul  special  attention 
lias     been     paid     to     the     maintenance     of     the     equipment. 


change  equipments  in  Prescott,  Arizona,  and  Mesa,  Arizona. 
thej  have  recently  closed  contracts  for  complete  harmonic 
common  battery  exchanges  in  Jerome,  Arizona,  and  Bisl.ee. 
Arizona. 


ELECTRIC    COOKING    AT    LOS    ANGELES. 

The  Edison  Electric  Company  of  Los  Angeles  is  giving  to 
the  people  of  that  city  an  interesting  demonstration  of  elec- 
tric cooking  in  the  San  Fernando  Building.  Mrs.  A.  M.  Colby 
of  Boston  is  the  demonstrator,  and  between  10  a.  m.  and  noon 
and  between  2  p.  m.  and  4  p.  m.  daily  she  shows  how  easy  it  is 
to  prepare  appetizing  dishes  by  the  aid  of  the  appliances  in  the 
electric  kitchen.  A  variety  of  electric  cooking  utensils  and 
electric  appliances  of  ether  kinds  are  shown. 
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WELSBACH    EXHIBIT    AT    THE    GAS    EXPOSITION. 

The  exliibi.  of  the  VVelsbach  Company  was  one  of  the  very 
Interesting  features  of  t lie  ('.as  Exposition  which  was  held  In 
Oakland.  California,  during  the  two  weeks  ending  May  29th, 
occupying  an  a  tractive!}  decorated  booth  in  which  was  pla  e  I 
a  generous  display  of  "Reflex"  and  "Junior"  lights. 

The   exposition    hall    itself    was    illuminated    by    "Reflex" 
Cluster  Lamps.  "Reflexoliers"  and  "Humphrey"  Inverted    Vr< 
giving  to  ihe  merchants  ol   Oakland  a  demcn  tration  ol 
feet  illumination. 

Other  features  of  interes    were  a  symphony  concerl  givj 
every  afternoon  and  evening  and  cooking  demonstrations  by 
Mrs    Jean  Sinclair  anil  .Miss  Miriam  Choynski. 

The  entire  installation  of  the  exhibit  was  under  the  direc 
lion  of  Mr.  George  V.  Hollidge,  Chairman  of  the  Novelty   De 

partmeiit    of   Tie    Pacifll    Coast    (las    Association. 


Welsbnch  Exhibit  :n  onki.-iml  (in 


IX  pOMl  thill. 


Plans  are  now  on  foot  for  an  exhibit  of  the  same  nature 
in  San  Francisco,  which   will  be  on  a  more  elaborate  scale 

The  following  dealers  made  a  verj  complete  exhibit  of 
hi  aters,  gas  stoves,  etc.: 

Ingram    Hai  Iware  Company,    i'li/.i'     and   "Sweepstat 
■i    Breuner  '  lompar  s .   "i  feo.   .M    '  !la  rke,"   "Ji  • 

ll.  l;    i  iasfoi  i.vii    i.    I  lelanej     i  he  "Ruud  Autom  itlc  \\ 
i    '   "Excelsior"  il.is   furnace     'New    Method." 

R.    Dalziel   Jr.   Company,     'New   Method 

Pierce   1  [a  r  Iwan    I  lompanj ,   "I  ;,•  i 

<    i  k  I  i  nil    Furnace  Company,  the   "Hall" 

VVelshach     Company.     "Reflex"     Ligl  ts 
"Reflex"  Cluster   Lamps. 

Busey   Kami  ure  Company,  "Acorn." 

Maxwell    Hardware  Company,   "Ideal." 

.\.  Schleuter  &  Company,  "Cupid." 

Jos.  Thieben   &  Company,  "Pittsburg  Watei    Heater,' 
matic   Estate." 

i      .1      Martin     ,^     Smis.      i glas,"     "Eclipse"     and 

Economy." 

Braley-Grote    furniture   Company,    "Garland." 

Oakland  Gas  .V-  Electric  Appliance  Company,  "Reliable." 
"New    Process,"      I  let  i";t   Jewel." 


Furna 
Refli 


and 


\  il  > 
Real,  ' 


A  CONVENIENT  RECEPTACLE  AND  BOX. 

The   accompanying  illustrations  show   the   Sprague    Mul- 
tilet  with  cover  No.  6309  and   the  G     E.  receptacle  No.  60,93 
which  can  also   lie  seen  in  the  box. 

Unlike   many   other   sign   and   outlet    box    receptacles   'his 


Mill    let      l'»  v     :unl      Kei 


of  the  receptacle  are  tightened  from  the  lace  of  the  receptacle 

and    not    from    the    hack. 

This   obviates   the   necessi  y    oi    having    long    wires    within 
the  box,  an  advantage  which   will  be  quickly  appreciated  by 

I  he    wi  reman. 


"TUNGSTO"    ADAPTER 

The  tungsten  lamp  lasting  longesl  when  burned  in  a 
pendant  position,  ii  is  necessary  to  use  some  form  of  adapter 
when  connecting  it  to  the  ordinarj  chandelier  socket,  which 
points  at    an   angle  of  about    15   deg      The   Frank    Mossberg 


"TllflUMl* 


Vdapter, 


Company,   oi    Attleboro,    .Mass..    manufactures    the   "Tungsto" 
adaper    illustrated    herewith. 

The  "Tungsto"  adapter  is  applicable  o  any  style  of  fix- 
ture ami  is  interposed  between  the  socket  aid  the  steam  as 
indicated.  This  adap  er  is  made  in  various  finishes  and  holds 
the  lamp  rigidly  in  proper  position. 


one  is  p  uticularlj   .    .  o£      ag    e  multilets  for  the  rea 

son  that   the  sen  ws  securing  the  wire  connections  to  the  clips 


S.  &  P.  OIL  GAS  BURNERS. 
An  interes  ing  exhibit  at  the  Mi  chanics'  Fair  in  San  Fran- 
cisco lias  In  en  made  of  S  ,v-  P  Oil  (las  Burners.  .Many  suc- 
cessful te.-ls  hi  i  been  made  Of  installations  of  these  hint: 
ers.  including  estS  made  at  Ihe  new  1'.  S.  post  office  and 
court  house  bj  U  s  Treasury  Inspector  G  B.  Rice,  assisted 
by  chief  engineer  .1.  W.  Hamilton,  on  July  31,  1905,  under 
a  150  li.  p.  Heine  water  tube  boiler,  evaporating  15.80  pounds 
of  water  per  pound  of  oil.  Also  ihe  lest  af  ihe  Union  Flour 
.Mills.  Stockton,  by  H.  G.  Balkwill,  formerly  chief  engineer 
Stockton  Sta  e  Hospital,  and  A.  E.  Anliry,  chief  engineer  of 
ihe  mills.  September,  1902,  under  two  250  h.  p  Heine  boilers 
1  vaporating  15.96  pounds  of  water  per  pound  of  oil  in  the  first 
test  and  16.50  in  Ihe  second  test  at  the  mills.  Also  the  un- 
official repot"  of  the  C.  S.  S.  Cheyenne  at  Mare  Island,  mak- 
ing an  evaporation  of  15.50  pounds  of  water  per  pound  of 
oil  under  four  600  h.  p.  B.  &  \V.  water  tube  boilers  during 
her  high  efficiency  trials.  The  Cheyenne  is  the  first  warship 
in  the  ('.  S.  Navy  to  successfully  burn  oil  under  government 
conditions.  Also  the  tes's  made  in  May.  1902,  at  the  Western 
Sugar  Refinery  in  a  to  al  of  'IS  different  tests  using  air  or 
steam  to  atomize,  tests  made  in  a  gunboat  type  of  boih  1  of 
180  h.  p.  Tests  au  horized  by  the  Oceanic  S'eamship  Company 
under  the  direc  ions  of  Ed.  T.  Morris,  superintendent  engi- 
neer for  the  company,  assisted  by  J.  S.  Richards,  chief  engi- 
neer of  the  steamer  Mariposa,  and  second  assistant  George 
W.  Clark,  the  highest  evaporation  made  at  the  test  being 
1  t  l'ii  pounds  of  water  per  pound  of  oil  under  the  positive 
and  definite  conditions  imposed  in  the  tests  of  all  burners 
tried. 
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APPROVED  ELECTRICAL  DEVICES 


DESCRIPTION  OF  ELECTRICAL  FITTINGS  APPROVED  BY  THE  UNDERWRITERS'  NATIONAL  ELECTRICAL  ASSOCIATION 


t  'on !>■  n:i  1 1 mm   Joint. 


/lectrtc   Joint. 


INSULATING  JOINTS.  "Flagg"  combination  and  straight 
electric  insulating  join's.  Approved  March  17.  1909.  Mann 
fact n red  by  Flagg  &  Co.,  Philadelphia,  Pa. 


RHEOSTATS.     Motor  starters  for  squirrel  cage  type  altei 
nating  current   induction   motors  described  in   .Manufacturers' 
Bulle'in'lS  :    5  10  h.   p.    110,  220  a:ul  440  to  500  v.     Resistance 

s  alters   for  two  or  three-phase  circuits.     Willi   pressed   s I 

casings  having  "hood  and  pan"  at  top  and  bottom.  Approved 
March  16,  1909.  Manufactured  by  Cutler-Hammer  Mfg.  Co., 
Milwaukee,  Wis. 


.'  ! 

al 

i 

^*» 

■ll 

e 

FLUSH  RECEPTACLES.  "Mesco"  Flush  Recep'acle  and 
Plug.  15  a.,  250  v.;  Cat.  No.  6530.  Approved  April  7,  1909. 
Manufactured  by  Manhattan  Electrical  Supply  Co..  New  York. 

CONDUIT,  UNLINED.  "Enamelduct."  Approved  March 
:.'_.  19o9.     Manufactured  by  C.  S.  Knowles,  Boston,  Mass. 


Extra  Plug.  Siimli 

FLUSH  STAGE  RECEPTACLES.  "Kliegl"  stage  pocket 
and  receptacle,  single  and  gang  types.  Cat.  Nos.  216-219 
inclusive,  350,  355,  360,  365,  with  Cat.  No.  301  red  fiber  or 
boxwood  plug  will  clamp  for  removing  the  strain  of  »he  cable 
from  the  terminals.  50  a.,  125  v.  Approved  March  17.  1909 
Manufactured  by  Universal  Elec';ric  Stags  Lightirg  Co..  New 
York,    N.   Y. 


GROUND  CLAMPS.  "Griptite"  clamps  for  rigid  conduit 
in  sizes  for  Vineh  to  3-inch  pipe.  "Flex-clamp"  for  Greenfield 
Hexible  stei  1  conduits  or  armored  cable,  sizes  A-E  inclusive. 
Approved  March  9,  1909.  Manufactured  by  Novelty-Electric 
Co.,  Philadelphia,  Pa. 

TRANSFORMERS.  G.  E.  transformers  for  use  with  arc 
lamps  of  moving  picture  machines.  Primary  voltages  200,  210 
or  220.  Secondary  amperes  30-40-50  consisting  of  air  cooled 
transformer  mounted  upon  a  slate  base  and  provided  with  a 
switch  regulating  secondary  current  as  indicated.  Approved 
Feb.  13,  1909.  Manufactured  by  General  Electric  Co.,  Schenec- 
tady, 'N.  Y. 


WIRES,  RUBBER  COVERED.  Tag  on  coil  to  read  "Nat'l 
Elec.  Code  Standard."  Marking,  green  and  black  threads 
parallel  in  braid;  black  core.  Approved  Feb.  6,  1909.  Manu- 
factured by  Kerite  Insulated  Wire  &  Cable  Co.,  New  York. 
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TELEPHONE  AND  TELEGRAPH. 

JACKSONVILLE,  ORB.— The  City  Council  has  granted  a 
franchise  to  the  Citizens'  Telephone  Companj 

MONROE,  WAS}!.— Tiit-  Independent  Telephone  Company 
will  probably  build  a  lint  up  the  valley  in  the  near  tu  ure. 

BRIDGEPORT,  ORE—  A  telephone  line  is  to  be  con 
structed   between  Bridgeport    and    Unity   bj    John   Thompson. 

DAVENPORT,  WASH —The  Farm  .V:  City  Telephone  Com 
pany  lias  let  a  contract   for  the  erection  of  a  building,  26x26, 

two  stories. 

THOMPSON  PALLS,  Mo.vi  V  S.  Ainsworth  and  a:  o 
ciates  has  formed  the  Western  Montana  Telephone  Company 
with   a  capital   stock   of  $12,500 

MONTAGUE,  CAL.— H.  M.  Bryan  and  others  have  been 
granted  permission  to  erect  and  maintain  a  telephone  line 
along  the  counts    road   from     he  E    C.   Roberts  ranch   to  the 

town   of   Fori    Jones. 

LOS  ANGELES.  CAL— The  referendum  has  been  in- 
voked   b>     i. citizens,    who   signed    a    petition    preventing 

the  City  Council  from  making  operative  a   law   allowing  the 
Home  Telephone  Companj   to  increase  its  rates  on  residence 

telephones  $1  a  month. 

TACO.MA.  WASH.— General   .Manager  William    \I    Godl 
announces   that    the   general    offices   of   the    Home    Telep 
Company  of   Puget    Sound   will   be   removed    from    Portland   to 
Tacoma   and   t lint   .tine. nun   in   improvements   in   the   local   sys- 
tem will  be  made  this  summer. 

ALAMEDA.  CAL. — Improvements  involving  an  expendi- 
ture of  $200,000  are  about  to  be  made  in  the  telephone  service 
and  equipment  in  this  city.  Manager  Brownlee  of  the  local 
office  states  that  all  of  the  overhead  wires  in  the  city  are  to 
be  put  into  cables,  and  the  wires  are  to  be  entirelj  removed 
from  Park  street. 

EUREKA.  CAL.— County  Manager  A.  E.  McLaren  of  the 
Pacific  Telephone  Company  received  word  from  Superintend- 
ent Jesse  B.  Mortsolf  of  the  Hoopa  Indian  Reservation  several 
days  ago  'hat  the  proposed  contract  between  the  govern- 
ment and  the  telephone  company  for  telephonic  communica- 
tion from  Hoopa  with  the  Pacific  system  though  a  connection 
at   Korbel   was  expected    from   Washington   shortly. 


TELEPHONE  CABLES  CUT  IN  PASADENA. 

Under    date   of    May    27th,    Superior   Judge    Bordwell    of 

Pasadena.  California,  handed  down  a  decision  declaring  it 
unlawful  for  the  Pacific  Telephone  and  Telegraph  Company 
te  erect  telephone  poles  or  wires  for  the  transaction  of  busi- 
ness without  a  franchise  or  privilege  from  the  City  of  Pasa- 
dena. The  attorneys  for  the  telephone  company  will  carry 
i  he  case  to  the  higher  courts. 

Judge  Bordwell's  decision  was  in  a  suit  brought   by   the 
telephone  company  against   the  City   of  Pasadena   to  'est    the 
validity   of   an    ordinance    which    became   effective    in    March, 
i908.     The  ordinance   was   passed  for  the  purpose  of  forcing 
the  telephone  company   to  apply   for  a   license   to  erect   poles 
-  ring  wires  and   provided  that   without   such  license  all 
and  wires  are  "a  public  nuisance  and  any  person  main- 
g   them   or   assis'ing   thereto   shall    be   guilty   of   a    mis- 
ad     '  tnishable   therefor  " 
Court    said: 

"Tiie   effe<  i  5   to    req  aire   the 

plaintiff  to  remove  his  property  from  the  streets  of  the  city. 
The   ordinance   .lees   not    attempt    to    provide   a   means   by   which 


it   may  continue  to  occups    tiie  streets,     it  seems  to  contemplate 

pre, lings  for  the  sale  of  the  franchise  to  the  plaintiffs  under 

t  lie  provisions  of  the   Broughton  Art.  of  which  the  plaintiff  may 
lake  adva  ntage  should   tie  desire. 

Judgment  was  entered  for  the  defendant  with  costs.  A 
temporary  injunction  which  had  been  issued  was  dissolved 
by  the  Court. 

tin  i  lie  lace  of  i;  this  decision  is  a  serious  one  to  the 
telegraph  and  telephone  companies  who  have  claimed  that 
l"  i  -n  free  from  the  regulation  of  cities  and  have  rights 
under  the  Federal  Government  with  which  local  municipali- 
ties cannot  interfere.  Under  ibis  decision,  the  cities  have 
powi  i  to  regula  e  all  telegraph  and  telephone  companies  hav- 
ing line,  of  poles  and  operating  therein.  They  can  be  forced 
■      their    poles    from    the    cities    and    lo    obey    till    local 

regulations. 

Following  the  issuance  Ol  the  injunction  bj  Judge  Moid 
well  on  May  27th,  several  squads  of  men  under  guard  of  the 
city  police  in  Pasadena  started  cutting  the  wires  and  cables 
of  the  Pacific  Telephom  and  Telegraph  Company,  and  ac 
ig  to  newspaper  reports  this  work  will  be  continued 
until  the  Pacific  Telephone  and  Telegraph  Company  is'com 
pletelj  obliterated  from  'he  city.  The  squads  of  wire-cutters 
placed  JTuu  telephones  entirely  out  of  commission  in  the 
first  few  hours'  work. 

ill     twenty-yeai    franchise   of   the    Pacific   Telephone   and 

r<  '    rraph  Companj   expired  in    1907  and  since  then  no  Iran 

Ikis    been    secured    and    no   allowance    paid    to   the   city. 

The  object    sought    is   to   force  the   telephone  corporation   to 

'tike  out  a  new  franchise  and  to  paj   a  semi-annual  tax  of  75 

ei  nts    on    e\  er\     pole. 


FINANCIAL. 
CENTRAL    POINT,   ORE.— The   City   Council   at   its   next 
tegular   meeting   will    take    the    initial    step    for   the   issuance 
of  water  bonds  in  the  sum  of  $25,000. 

GLENDALE,  CAL  'lie  City  Council  has  passed  an 
ordinance  calling  a  special  election  to  be  held  on  June  22  to 
vote  mi  the  proposition  of  issuing  and  selling  bonds  in  the 
sum  of  $60,000,  for  acquiring  a  municipal  electric  light  plant. 

HI.  CENTRO,  CAL— The  Trustees  have  tentatively  ac- 
ci  pted  the  offer  of  W.  F.  Holt  to  sell  to  the  city  its  domestic 
water  system,  lands  used  for  canal  and  settling  basins,  and 
120  shares  of  stock  in  water  company  No.  1.  The  board  has 
d  a  resolution  accepting  the  offer  providing  a  bond 
issue  is  voted  and  sold  for  this  purpose.  An  election  will 
soon    be   called. 

OAKLAND.  CAL. — No  choice  for  president  of  the  Peo- 
ple's Water  Company  will  be  made  until  June  10th,  when  it 
is  expected  that  Frank  A.  Leach  will  be  in  Oakland  and 
will  give  the  board  of  directors  an  answer  to  the  offer  made 
him  of  the  presidency  of  the  company.  On  that  occasion 
a  definite  plan  of  operation  will  be  decided  upon  and  action 
taken  on  proposed  improvements. 

LOS  ANGELES,  CAL. — The  certificate  of  creation  and  in- 
crease of  the  bonded  debt  of  the  Lytle  Creek  Power  Com- 
pany in  the  sum  of  $300,000  has  been  filed  with  the  county 
clerk.  The  resolution  was  adopted  by  the  board  of  directors 
ami  approved  by  the  stockholders  at  a  meeting  held  April 
20th.  The  loan  is  for  the  purpose  of  retiring  all  present  in- 
debtedness, including  the  refunding  of  its  present  bonded  in- 
debtedness incurred  on  account  of  the  installation  of  its  pres- 
ent plant  and  system,  and  to  pay  all  amounts  acquired  for 
the  purpose  of  acquiring  lands,  equipment,  machinery,  to 
enlarge   water  rights,  erect   buildings,   etc.     The   issue   is   to 
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be  in  the  shape  of  300  $1000  bonds,  to  be  due  and  payable 
on  the  1st  of  March,  1934.  and  to  bear  interest  at  the  rate 
of   5    per   cent    per   annum. 

SAN  FRANCISCO.  CAL. — The  merger  of  the  United 
Railroads  and  the  Stanislaus  Electric  Power  Company,  which 
lias  been  in  prospect  for  several  months,  has  been  effected  by 
the  filing  of  articles  of  incorporation  in  Redwood  City  by 
the  Sierra  and  Francisco  Power  Company.  The  capi- 
tal stock  is  placed  at  $20,000,000,  of  which  sum  $1000  is 
subscribed  by  the  following:  J.  S.  Thornton  of  Sonoma. 
Winfield  Dorn  of  Oakland,  H.  J.  P.  Jackson  of  Berkeley, 
George  H.  Whipple  of  San  Francisco,  Warren  Gregory  of 
Berkeley.  Of  these  Thornton.  Dorn.  Whipple  and  Gregory 
are  connected  with  the  law  firm  of  Chickering  &  Gregory, 
which  handled  the  negotiations  between  the  United  Rail- 
roads people  and  the  original  owners  of  the  Stanislaus 
Electric  Power  Company.  As  yet  neither  the  United  Rail- 
roads of  San  Francisco  nor  the  United  Railroads  Investment 
Company  has  appeared  in  the  financial  records,  but  these 
concerns  are  ready  to  act.  Under  the  corporate  name  of  the 
Sierra  and  San  Francisco  Power  Company  the  property  of 
the  original  Stanislaus  Electric  Power  Company  and  the 
auxiliary  power  plants  in  San  Francisco  will  be  merged  and 
given  over  to  the  control  of  a  holding  company,  to  be  formed 
in  the  East  undei  the  auspices  of  the  United  Railroads  In 
vestment  Company.  The  new  San  Francisco  Electric  Rail- 
way Company  which  recently  took  over  the  Parkside  line, 
will  be  joined  with  the  Sierra  and  San  Francisco  Power  Com- 
pany. 


INCORPORATIONS. 
SAN    FRANCISCO.    CAL.— Minora    Oil    Company;    capital 
stock  $500,000; 

FRESNO,  CAL. — Alpine  Oil  Company;  capita]  stock  $75,- 
000;  by  N.  Benham,  S.  N.  and  L.  L.  Griffith. 

EVERETT.  WASH.— Northwest  Light  and  Power  Com 
pany  of  Everett;  capital  stock  $400,000;  by  P.  E.  Hall  Jr.  and 
G.  W.   Numaw. 

FRESNO,  CAL.— Await  Oil  Company;  capital  stock.  $200,- 
ooo;  by  L.  P.  Timmins,  G.  W.  Beall,  E.  Await.  A.  S.  Cagwin 
and  F.  M.  Pool. 

SAN  FRANCISCO  CAL.— Waratah  Oil  Companj  .  capital 
stock  $300,000;  by  A.  L.  Weil.  M.  Syme,  E.  It.  Davis.  Jesse 
Mueller  and    W.   C.   Eckhoff. 

MODESTO.  CAL.— Turlock  Telephone  Company;  capital 
stock  $50,000;  by  J.  L.  Randolph,  .1.  C.  Williams,  A.  .1.  Eddy. 
L.  .1.  Gamwell  and  J.   H.  Miller. 

RED  HLUFF,  CAL. — Beacon  Oil  and  Gas  Company;  capi- 
tal  stock   of  $200,000;    by   Chas.    Hughes.   W.    A.    Fish,  .1.    B. 

Reese.  C.   L.  Cofer  and  H.  M.  Owens. 

SAN  FRANCISCO.  CAL.— Palmer  Annex  Oil  Company; 
capital  stock.  $2,000,000;  by  L.  E.  Blochman,  F.  L.  Brown,  G. 
1.   Walker.   L.   A.   Hilborn  and  H.   W.  Barnard. 

SPOKANE,  WASH.— The  Mosso-Berry  Electric  Company 
has  been  incorporated  to  deal  in  electric  supplies  and  do  a 
general  contracting  business  at  9  Browne  Street. 

SAN  FRANCISCO,  CAL.— Universal  Wireless  Telephone 
and  Telegraph  Company;  capital  stock  $500,000;  by  .1.  H.  Mc- 
Carty,  M.  K.  Miller.  J.  P.  McCarty,  F.  P.  Medina  and  F.  P. 
Herrguth. 

SAN  FRANCISCO,  CAL.— Alaska  Commercial  Oil  Com- 
pany of  Seattle;  capital  stock  $1,000,000;  by  W.  B.  Kava- 
naugh.  S.  C.  John.  Ralph  Boykar.  C.  F.  Sinclair  and  Clarence 
Cunningham. 

RENO,  NEV. — The  articles  of  incorporation  of  the  Mid- 
way   and    Maricopa    Water    Company    of    Fresno, '  Cat,    and 


Reno,  Nev.,  have  been  filed  in  this  city.  The  purpose  of  the 
company  is  to  secure  water  rights  and  power  sites  and  gen- 
erate electrical   power  as  well  as  manufacture  gas  and  heat. 

FRESNO.  CAL. — Catnwell  Oil  Company;  capital  stock 
$500,000;  by  Wm.  H.  Crocker.  George  E.  Cameron,  Welling- 
ton Gregg  Jr..  Joseph  D.  Redding.  W'alter  Stopford,  W.  R. 
Berry,  E.  Zimmer;  principal  place  of  business,  San  Fran- 
cisco. 

GOLDFIELD,  NEV.— The  Hawthorne  Bodie  Railway  Com- 
pany; capital  stock  $200,000;  directors,  Alonzo  Tripp,  Geo.  W. 
Thatcher  and  A.  M.  Nye.  The  articles  provide  for  the  con- 
struction and  operation  of  either  a  single  or  double  track 
railway  by  either  steam  or  electric  power  to  the  new  camp  of 
Lucky  Boy,  a  distance  of  16  miles. 


ILLUMINATION. 
TOMBSTONE,   ARIZ.— The   City   Council    has   granted   to 
C.  L.  Cummings  a  franchise  to  construct  and  operate  an  elec- 
iric   light   and    power   plant. 

ST.  HELENS.  ORE.— The  City  Council  has  decided  to 
grant  a  25-year  electric  light  franchise  to  the  Cormick  Com- 
pany.     The  cos:  of  the  plant  will  he  about   $12,000. 

SAN  DIEGO,  CAL. — The  city  clerk  is  receiving  sealed 
liids  for  furnishing  labor  and  material  for  installation  of  orna- 
mental iron  posts,  conduits  and  wiring  on  C  street  from 
Third  to  Sixth. 

SAN  DIEGO  CAL. — The  city  clerk  is  receiving  bids  for 
furnishing  labor  and  material  for  installation  of  ornamental 
iron  posts,  conduits  and  wiring,  and  for  furnishing  of  electric 
current,  from  the  south  line  of  B  street  to  north  line  of  C. 

HANFORD.  CAL.— Manager  E.  E.  Hush  of  the  Hanford 
Gas  &  Power  Company  states  that  the  contract  is  virtually 
let  to  the  H.  D.  Wood  Co.  of  Philadelphia  for  a  new  addi- 
tional gas  tank,  which  will  have  a  capacity  of  100. 000  cubic 
feet  of  gas. 

NORTH  YAKIMA.  WASH.— The  Hydro  Electric  Com- 
pany has  applied  to  the  council  for  a  franchise  to  use  the 
streets  of  North  Yakima  for  electric  light  and  power  purposes. 
The  company  will  take  water  from  the  Yakima  river  and  con- 
vey it  through  a  ilume  into  the  Hoxoo  valley. 

PETALUMA.  CAL. — At  the  Ramona  Oil  Company's  plant 
in  Vallejo  township  gas  has  been  struck  in  large  quantities. 
Superintendent  McDonald  says  that  the  company  had  gone 
down  800  feet  and  had  run  into  sand.  The  quantity  of  gas 
increases   with   the   depth  of  the  well. 

CI  UiALA.IARA.  MEX—  W.  Meridith  of  San  Francisco 
and  W.  S.  Dole  of  Portland.  Ore.,  engineers  who  represent 
Eastern  financial  interests,  are  here  to  study  the  local  situa- 
tion in  connection  with  the  proposed  establishment  of  a 
gas   plant    under  the   Dominguez-Sessione  concession. 

LOS  ANGELES,  CAL.— The  litigation  between  the  Hayes 
inn!  the  Lowe  factions  in  the  affairs  of  the  People's  Gas  and 
Coke  Company,  ended  with  the  sale  at  the  Broadway  side 
of  the  courthouse  of  the  entire  property  to  G.  H.  Hayes,  the 
Goldfield  mining  man,  for  $10,000.  He  was  the  only  bidder 
and  he  made  but  the  one  bid.  The  purchaser  is  one  of  the 
largest  owners  of  the  bonds  of  the  corporation. 

LOS  ANGELES.  CAL.— A  group  of  local  men  have  or- 
ganized the  Orange  County  Gas  Company  with  a  capital  stock 
of  $200,000  for  the  purpose  of  engaging  in  the  gas  producing 
and  distributing  business  in  Santa  Ana  and  other  points  in 
Orange  County,  Santa  Ana  to  be  the  location  of  the  principal 
plant,  although  head  offices  will  be  maintained  in  Los  An- 
geles. D.  L.  Peters,  M.  L.  Bellius.  John  W.  Kemp,  E.  B. 
Rhoades  and  John  M.  Mitchell,  all  of  Los  Angeles,  are  named 
as  incorporators. 
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TRANSMISSION. 

YREKA,    CAL. — John    Cameron     has     appropriated    

inches  of  wain-  of  Elk  cre<  I;  for  power  purposes. 

HANFORD,    WASH.— The    Hanford    irrigation    c\i    I 
Company  will  extend  us  transmission  line  from  Coyote  Rapids 
once. 

REDDING,  CAL.     Bj    a   filing  placed  on   record 
afternoon    David    Dunn   has  appropriated   2,000   indies  of  the 
water   under   a   6-inch    pressure   flowing    in    Bailey    creek    for 
power  and  irriga  ing  purposi 

santa     BARBARA,    CAL.     The    Water    Commission 

will  receive  sealed   hids  up  lo  .Inn-  9th   for  furnishing   10, 

feet  of  No.  1 "in  grooved,  hard  drawn  copper  trolley  wire 

delivery  to  be  f.  o.  '.).  ears  or  wharf. 

EUREKA,  CAL.      \t  the  last   meeting  of  the  council  i 
mittee  of  the  whole.  Mayor  Ricks  pal  he  <         cil  his 

plans   for  a   power   i  I  mi    oa     he  watei    Eroi       o 
could   be  pumped   liom   the  hay  a   d   sail    wal  i    Are 

fighting. 

l.os  ANGELES,  CAL  Thi  Board  of  Public  Works  will 
receive  sealed  bids  up  to  Jun<  18th  for  furnishing  electrical 
equipmi  it,  consisting  of  one  100  horsepower  motor,  two 
in  horsepower  mo  ors,  three  5  k.  w.  transform,  is.  and  ::  auto- 
matic circuit    breakers. 

NEVADA  (TTY.  CAL.  Engineer  Euren  of  the  new  .dec 
trie  plant  on  ihe  Middle  Yuba,  has  b  en  in  the  held  for  two 
weeks,  surveying  for  flues,  ditches,  e'c.  The  power  house 
will    be    located    above    the    Plumbago    plant,   and    will    have 

an    abundance    of    water    for    generating    purposes,    winter    and 

summer.     Power  lines  will  be  carried  to  Alleghany. 

SALT  LAKE  CITY.  UTAH.— The  erection  of  a  heating 
and  power  plant  sufficiently  large  to  lake  care  of  the  building 
of  the  Temple   block  and   a   Dumber  of  the  nldings  in 

the  vicinity,  including  the  Ciah  Hotel,  which  is  to  be  erected 
in  the  Old  Deserel  News  corner,  is  the  laiost  projec  in  the 
direction  of  economy  which  is  being  taken  up  by  Bishop  C. 
\Y.    Xibl.  y   and   others. 

PUOSSER,  WASH.— Manager  Harry   Benson  of  the  P 

si  r  Power  Company  announces  plans  for  a  new  power  plant 
which  will  develop  all  the  wasted  energy  of  the  Prosser  falls 
and  rapids  of  the  Yakima  river,  and  eventually  supply  light 
and  power  for  Prosser  and  the  surrounding  section  and 
power  for  irrigation  of  lands  above  Sunnyside  \  new  canal 
100  feet  wide  will  tie  built.  Two  units  of  500  horsepower 
each  will  be  installed  immediately  in  a  stone  power  house 
ii    be   elected    at    once. 

REDDIXO,  CAL. — A  deed  has  been  recorded  lure  which 
transfers  the  C.  W.  Hamilton  ranch  and  water  right  to  the 
Northern  California  Power  Company,  Consolidated.  This  is 
one  of  the  most  desirable  properties  in  the  Battle  Ct 
country,  east  of  Redding,  and  consists  of  "1"  acres,  with  about 
850  inches  of  water  running  out  of  Battle,  Mill  and  Brush 
creeks,  which  traverse  the  property.  E.  V.  D.  Johnson. 
manager  of  the  interests  of  the  Northern  California 
Power  Company.  Consolidated,  says  thai  an  additional 
unit  from  which  6000  horsepower  will  be  obtained, 
should  be  ready  early  in  July.  Mr.  Johnson  says: 
"We  expect  to  turn  the  water  into  Sou  It  powerhouse  for 
the  generation  of  current  early  in  July,  and  will  then  continue 
our  units,  until  al!  are  completed,  when  we  will  have  a  com- 
product  of  27,000  horsepower,  and  this  should  be  avail- 
this  year.  From  this  point  we  will 
go   on   to   main    Batl  <•■  he     argest   unit    of  all, 

'•  er.    will  ailed.      All    of   these   installa- 

tions will    :  in-  end  in    1910,  making  in  all  in 

that  section  available  horsepower  of  $51,0 


TRANSPORTATION. 
PHOENIX,  NEV. — Hi    Chandler  lias  been  granted  a  street 

railway  franchise  on  certain   public  highways  in  this  city. 

MONTEREY,  c\l.  II.  R.  O'Bryn  has  made  application 
to  the  supervisors  for  a  franchise  lo  construct  a  street  rail- 
road 

t.os  ANGELES,  CAL  —  The  Pacific  Electric  Railway  ha; 
ipplica  ion  in  the  supervisors  for  an  electric  railway 

chise  from   E    Seventh  street   in   Long   Beach  to  \{<^l lo 

avenue,     "   i  tin    iv   years, 

SAN  FRANCISCO  •  IL.—  The  Central  California  Trac 
tion  Company  has  commenced  construction  on  its  line  be- 
Iween  Lodi  and  Sacramento  Work  has  commenced  at  the 
Sacramento  end  and  rapid  Inadway  is  being  made  with  the 
construction  work.     With  the  exception  of  a  small  section   neat 

Acampo  tie    companj    has  sei  n  of  its  lights  of  way. 

OAKLAND.  CAL. — Tin  supervisors  have  granted  the 
Oakland  and  An  inch  Railwaj  Company  permission  to  use  a 
portion  of  he  Alameda  Count}  end  ol  i  he  Alameda  and 
tntj  imiiei.  rii,'  points  involved  in  the 
transaction  in:  I  ipon  hi  -  ithoritj  of  the  supervisors  lo 
permission  •(>  the  company  to  use  the  tunnel  without 
the  formality   ol  for  a   franchise. 

PORTLAND,  ORE  President  Josselyn  of  Ihe  Portland 
Railway,   Light   &    Powet    Company,  gives  oul   the  budget   for 

■  lows:     sheds,  foui.ii     and  repair  shops,  $500,- 

tutting    down    bluff   for   same,    unestimated;    m  w    plant 

ed  -  '   ■ ixtensions    lei     recent    fran- 
chise, $2 carbarns  at   Sellwood,  $65,000;    club  house. 

-   0 :   electric  building,  $250, !'  im  s  ation.  $." 

ELLENSBURG,  WASH  The  Kittitas  Countj  c. munis 
sioners  have  -ranted  a  franchise  to  he  Sheelum  Roslyn 
Electric  Railway  .v-  Power  Company,  Frank  S.  Farquhar  of 
Pittsb  P  -  the  representative  of  the  Eastern  s'ock 

holders.    The  franchise  stipulates  thai  ihe  road  must  be  com 

ei     1 ,     1911,    and      bat    as    tar    as    Rosalia    it 

must    bi    ■  d   and   in   operation   by    December    l.    1909 

The   total    length   ol    the   road   will   be    IT   miles. 

STANFORD  UNIVERSITY,  CAL.— A  conference  was  held 
daj    between    Southern    Pacific  officials  and   repre- 
Ives  of  the  University  in  regard  to  tin    extension  of  an 
hi     University    grounds.     At    the   confet 
enci     ihe   following   Southern    Pacific   officials   wire    present: 
Paul  Shoup,  special  representative  of  E.  II.   Harrlman;   Chief 
Engineer    Hood,    Division    Superintendent    Ahem    and    T.    D. 
Chapin,  superintendent   of  tin    interurban    roads   for  the  rail- 
road.    Til.-  University  was  represented  by  Trustees  Timothy 
Hopkins,   Charles   <!.    Lathrop   and   Judge    Leib   and    Prof    c. 
L).  Marx  of    hi    civil  engineering  department. 

SAN  JOSE,  CAL.— At  Ihe  list  meeting  of  the  City  Coun- 
cil City  Clerk   Walter  reported  that  J.  T.   Burke  had  paid  into 

bis   bands    $11. th<     lull    annum     of  his   bid   for   the   street 

railroad  franchise,  which  bad  been  petitioned  for  by  the  San 
Jose  Traction  Company,  and  an  order  was  made  reciting 
the  facts  and  ratifying  the  sale  of  such  franchise  to  him. 
An  ordinance  granting  such  franchise  to  J.  -T.  Burke  was 
thereupon  given  first  reading  and  laid  over  under  the  rule. 
It  is  the  same  as  that  which  was  asked  for  by  the  San  Jose 
Trac  ion  Company-.  It  is  for  a  term  of  50  years,  and  calls  for 
a  broad  gauge  standard  electric  road  with  first  class  equip- 
ment,  and  has  the  usual  provision  for  improvement  and  care 
nt  streets  between  the  tracks  and  for  two  feet  on  each  side. 
Work  is  to  be  commenced  within  three  months  and  completed 
within  two  years,  with  a  provision  for  extensions  of  time  for 
reasonable  cause.  After  five  years  the  holder  of  the  fran- 
chise is  to  nay  into  the  city  treasury  annually  2  per  cent 
of   the   gross   earnings   of   the   road. 
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Classified  List  of  Advertisers, 

and  Material  They  are 

Prepared  to  Furnish. 


There  is  a  Courtof  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 


SHOW 
TRADE 


YOUR 
MARK 


Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 
Lamp    Adapters 

A.merican  Ever  l  ie  id;   Co 

Benjamin    Electric  Mfg.   Co. 

Bryant     Klectric    Co. 

I  in  ic  Co. 

General     Electric    Co. 

Hubbell,    Harvey. 

Perkins    Elec.  SwtchMfg  I  !o 

vi.  \ii>iv 
Burglar    Miiriii.i 
Edwards   &    Co 
I  Ilecl  ric   I  roods   M  tg    I  '<< 
Partriclv.Carter&Wilkinsi  !o. 
Stanley     &     Pal  terson,     Inc. 
W"es1  ''in     Elecl  ric    <  !o, 
Fire   AlarmH 
Edwards   .^    Co. 
Partrick.Cartei  &WllkinsCo. 
Western    Electric    Co. 
Water    Harms 
I'm  trick,i  '.i  i  ter&WilkinsCo. 
ANCHORS 

Johns-Manville    Co.     H.    W., 

"J.     W." 
Kierulff,    B.    1''.    Jr.    &    Co., 

"Hubbard." 
Klein    &    Sons,    Mathias. 

IWI  \<  I  ITORS 

Edwards  &  Co. 

Elec        i  in. i  is       Mfg.       Co., 

"Ross,"      "Rivol,"       "Per- 

fei  i        "Noxall." 
Patrick,    Carter    &    Wilkins 

Co.,    "King." 
Standard    Elec.    Works,    "C. 

.v    S." 
Stanley    &     l';i i  terson,     inc. 
Telephone  &    I  llec  Equip. Co. 

"Holtzer-Cabol    &    Co." 
Western    I  llectric   Co. 

ARMS. 

Cross    Arms 

American    Cross    Arm    Co. 
v,  alworth    &    Neville." 

i  elifornia  Pole  &  Piling 
Co. 

Kierulff.    B.    F. .    Jr.    &    Co. 

Walworth  .V-  Neville  Mfg. 
Co. 

\\  .stern  Electric  Co..  "Wal- 
worth   &    Neville." 

"Musi     Avium 

Elec.  Appliance  Co..  "Cut- 
ter." 

Ft.    Wayne    Electrical    Wks 

Kierulff.  B.  F.,  Jr.  &  Co., 
"Cutter." 

Western  Elec.  Co.,  "Fletch- 
er." 

Desk   Phone  Arms 

i  ii.i  ii    i  :i..i'ti  i.'    Co 

Electric  Appliance  Co., 
"  Eaco." 

Kierulff.  B.  F..  Jr.  &  Co., 
"Sterling." 


JOHN  A.  ROEBLING'S  SONS  CO. 

Main  Office  and  Works,  TRENTON,  N.  J. 

ROEBLING 

DOUBLE 
GALVANIZED 
TELEPHONE 
WIRE 

LOOK    FOR    THE  ROEBLING    SEAL  ON    EVERY   BUNDLE 
SAN  FRANCISCO,  624  folsom  Street  PORTLAND.  91  first  Street 

10S  ANGELES.  Market  and  Alameda  Si.  SEATTIE.  900  first  Ave.  South 


\^ 

AMERICAN  CROSS-ARM  CO. 

ASK 
/SYOUH  DEALERx<"\ 

WAIWORTH^^^EVI  LLE 
V*CROSSARMSW 

CHICAGO 

/^ 

\^ 

"The    Paint  That   Won't  Come  Off 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapest 

RUBEROID  ROOFING 

BONCSTELL  &  CO.,  Agents 

118  first  Street,  San  francisto 


ELECTRIC    PORCELAIN 
SPECIALTIES 


t 


THE    WELL    KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


ARROW  -fr  SWITCHES 


ARROW    E    ROTARY    FLUSH    SWITCH 

DUST  PROOF  CAP 


It  is  tin'  only  standard 
rotary  flush  switch  that 
w  ill  fit  all  wall  t>(  ixes  nil 
the  market. 


Notice   Fibre  Cap 

Long,  heavy  binding-screw  with  large  head. 

Small  porcelain  cup.  Ample  room  for  wiring  in 
wall  box. 

Binding-post  one  piece,  strong  and  substantial ; 
screw-holes  heavily  re-inforced. 

THE  ARROW  ELECTRIC   COMPANY 

Hartford,  Conn. 


PELTON-FRANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of    any    capacity    contracted    for    and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTOIN  WATER  WHEEL  CO. 

101  1    MONADNOCK  BLDG       SAN  FRANCISCO    CAL 
84    WEST    ST.,     NEW    YORK    CITY 


^^jj^  OUR    SPECIALTIES    FOR    ELECTRICAL   USE 

n      ISl  INSULATING  TAPE 

tif  &E)  ELECTR1CAL  COMPOUND 

^•>*--<'^^^  WRITE    FOR    SPECIAL    FOLDER 

^^?^  "Electrical  Insulation" 

THE   PARAEEINE   PAINT   CO.,   San  francisco 


DU  IN  CAN 

TRANSPORTERS  and  METERS 

are  of  the  highest  grade 


LARGE   STOCK   CARRIED    IN    SAN  FRANCISCO 

G.   A.  Wl  LBUR 

61  Second  St.,       San  Francisco 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisingcr 

1  1     Broadway   —    New  York 
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A 

Allis-Chalmers    Co.  _.      2 

-.in  1- 1  ancisci  i  599  M  ission. 

American  Circular  Loom  Co.  _  _  I  5 
Boston.    45    Milk. 
San    Francisco,  770  Fol- 

SHUI 

Seattle,    Lowman    Bldg. 

American  Cross-Arm  Co.    . .  _  I  I 
Chicago,    Heyworth 
Bldg. 

American  Ever  Ready  Co 6 

.-'.in   Francisco,  755  Fol- 

som 

Lob    Angeles,     1038     S. 

Main. 

American  Transformer  Co 13 

Newark,  N.  J. 

Armsby  Co.,  The  J.  K.  .8 

S  a  ti  Francisco,  N  e  w 
Montgi  mery  and  How- 
ard   Sis. 

Arrow  Electric  Co II 

Hartford,  Conn. 

Aylsworth  Agencies  Co 41 

San  Francisco,  165  Sec- 
ond St. 

B 

Beggs&  Wold   Co.   _  .37 

San  Fram  isco,  50 .  Mis- 
sion. 

Belden  Manufacturing  Co.        .36 
Chicago,     191    Michigan 
St. 

Benjamin  Elec.  Mfg.  Co 38 

Chicago,  40  W.  Jackson 

Bv.l. 

San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co.... '8 
Boston.   24ti  Summer. 

Bonestell  &  Co II 

San  Francisco,  118  First. 

Brookfield  Glass  Co.,  The I 

New  York.  U.  S.  Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 39 

San  Francisco,  44  Sec- 
ond St. 

Bryant  Electric  Co. 45 

Bridgeport,   Conn. 
San  Francisco.  609  Mis- 
sion. 

c 

California   Supply  Co 37 

San  Francisco,  268  Mar- 
ket. 

Cal.  Inc.  Lamp  Co 37 

San  Francisco  669  Mission  St. 

California  Pole  and  Piling  Co.     7 
San    Francisco.    800-804 
Fife   Building. 

Chase  Shav/mut  Co. 16 

Newburyport,  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle,   Lowman    Bldg^ 

Cutter  Company,  The 14 

Philadelphia.    Pa. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

D 

Dale  Company,  The II 

New  York.  352  W.  13th. 
San  Francisco.  770  Fol- 
som. 

tie.    Lowman    Bldg. 

Day.  Geo.  F 39 

2  1  5 
Spea  r. 


Dean  Electric  Co 47 

Klyria,    Ohio. 
San  Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.4 1 
Chicago,  Postal  Bldg. 
San    Francisco,    301 
Front 
Los  Angeles.  355  E.   2d. 

Dietert- Swenson  Co 40 

San  Francisco,  80  Te- 
hama. 

Duncan  Elec.  Mfg.  Co.  1  I 

Lafayette.    Indiana. 
San    Francisco,    61    Sec- 
ond. 

E 

Electric  Appliance  Co. . 1-13 

San  Francisco,  730  Mis- 
sion 

Electric  Goods  Mfg.  Co.  _.      .41 
Boston,  Mass. 
San  Francisco,  165  Sec- 
mid  St. 

F 

Fairbanks,  Morse  &  Co.  .    9 

y|  -.in  1  .  [First, 

Fort  Wayne  Elec.   Works  4H 

Fort  Wayne.    Ind. 
San  Francisco.  604  Mis- 
sion. 

G 

General  Electric   Co 46 

Schenectady.   N.    Y. 

San     Francisco,     Union 

Trust  Bldg. 

Los    Angeles.    Delta 

Bldg. 

Seattle.    Colman    Bldg. 

Portland,    W  o  r  c  e  ster 

Bldg. 

Goeriz  Co.,  O.  C. 36 

I  V.i  nci  SCO,    61    Fre- 
mont    St. 

H 

Habirshaw  Wire  Co 43 

New  York.  253  Broad- 
way. 

Henshaw,   Bulkley  &  Co 5 

San  Francisco,  219  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Hughes  &  Co.,  E.  C 41 

San  Francisco,  725  Fol- 
som. 

Hunt,  Mirk  &  Co 10 

San  Francisco.  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    1 
Jonesboro.  Indiana. 

J 

Jacobson,    J.  C 13 

Napa    Cal 

Jenkins  Machine  W'ks.W.M.   36 
San      Francisco,     corner 
lxth  St.  and   Treat   A.\  e. 

Johns- Manville  Co.,   H.    W..35 
New  York,  100  William. 
San  Francisco.  159  New 
Montgomery. 
Los  Angel  2S.  203  E.  5th. 
Seattle.  576  1st  Av.  So. 


K 

Kellogg  Sw'b'd  &  Supply  Co.44 
Chicago. 
San  Francisco.  SS  First. 

Kierulff,  B.  F.  Jr.  &  Co 13 

I.  Angeles.      120      S. 

Los~  Angeles. 

San   Fra  ncisco,   133  New 

Montgomery. 

Seattle,    406    Central 

Bldg. 

Klein,  Mathias   &  Sons      37 

Chicago.  95  W.  Van 
Buren. 

Krantz  Mfg.  Co.,  1  I  ..40 

Brooklyn,  N.  Y..  160  7th. 
San  Francisco,  155  New 
Montg ery    St. 

L 

Locke   Insulator   Mfg.   Co.    ... 
Victor.   N.    Y. 

Francisco,   Monad- 
nock  Bldg. 

Los    Angeles,   Pacific 
Electrical    Bldg. 
Seal  tie.  Colman  Bids,'. 

M 

Moore,  C.  C.  &  Co.,   Inc.  3 

San   Francisco,  99  First. 

Los    Angeles,    Trust 

Bldg. 

Seattle,    Mutual    Life 

Bldg. 

Portland.    Wills    Fargo 

Bldg. 

N 

N.  A.  S.  E..  42 

San     Francisco,    corner 

e   and   Fillmore. 

New  York  InsPtd  Wire  Co.      14 
New   York,   lit   Liberty. 
San   Fran         o  Fol- 

som. 
Seattle,    Lowman    Bldg. 

o 

Ohio  Brass  Co. 

Mansfield.    Ohio. 
San    Francisco,    Monad- 
no. -k    Bldg. 

Los  Angeles,  Pac.  Elec. 
trie    Bldg. 
S.  at  tie.    Colman    Bldg. 

Okonite  Co I 

New  York.  253  Broad- 
way. 

Otis  &  Squires .  30 

- r  New  Mi  'iu- 
gomery 

P 

Pacific  Elec.  &  Mfg.  Co 7 

San  Francisco,  SO  Te- 
hama. 

Pacific  Elec.   Heating  Co 41 

Ontario.  Cal. 

Pacific  Meter  Co. 1 

San  Francisco.  301  Santa 
Marina  Bldg. 

Pacific  Pipe  Co 36 

San  Francisco,  s.  W. 
cor.    Main   and    1  Coward. 

Pacific  Telephn.  &  Telgrh.  Co. 

San     Francisco.     Si 
Bldg. 

Paiste  Co.,  H.  T. 13 

Philadelphia.    Pa. 

ParaffinePaint  Co. II 

San     Francisco.    34     First. 

Pelton  Water  Wheel  Co..The  1 1 

San  Francisco.  1095 
Monadnock    Bldg. 


Perkins  Elec.Sw'h  Mfg.Co.,The  45 
Bridgeport,   Conn. 
San    Francisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co 1 

Pawtucket,  R.  I. 

Pierson,   Roeding  6t  Co 4 

San    Francisco,    Monad- 
nock Bldg. 

Los  Angeles,  Pac.  Elec- 
tric Bldg. 
Seattle.  Colman  Bldg. 

Power  Specialty  Co 37 

s.i  ii      Fra  ncisco,     Kohl 

R 

Reisinger,   Hugo  I  I 

N.  w     fork,     1 1     Broad- 
way. 

Robb-Mumford  Boiler  Co.      _    2 
South       Framingham, 
Mass. 

sin     Francisco,    60    Na- 
toma. 

Roebling's,  John  A.  Sons  Co..  I  I 
San   Francisco,  624  Fol- 

S.llll. 

Lo      A.ngeles,    Market  & 

Minn  da. 

Poi  t  land,  91    First. 

s.  .it  tie.   900   1st  Av.   So. 

s 

Safety  Ins'l't'd  Wire&  Cable Co.36 
.line.  N.  J. 
San  Francisco.  714  Bal- 
boa Bldg. 

Sears,  Henry  D. 4H 

r.nston,  131  State. 

Simplex  Elect'l  Co.,  The  _      _    7 
Boston.  110  State. 
San       Francisco,       6  12 
Howard. 

I,         Angeles,    Security 
I-.  dg 

Seattle,    Alaska   Bldg. 
Portland.    Couch   Bldg. 

Simplex  Electric  Heating  Co... 
.    i  mbridge,    Mass. 
San       Francisco,       6  12 
I  Coward. 

Los     Angeles.     Security 
Bldg. 

Seattle.    Alaska    Bldg. 
Poi  Hand.  Couch  Bldg. 

Skinner  Engine  Co 37 

Erie,    Pennsylvania. 

Southern  Pacific  Co. 48 

San    Francisco,    Flood 
Bldg. 

Sprague  Electric  Co. 44 

New  York  City.  527-531 

West    3  4th    St. 

San      Francisco,      Atlas 

Bldg. 

Seattle.   Colman    Bldg. 

Standard  Elect'l  Works..      ..39 
sail  Francisco  669  Mission  St. 

Standard  Eng.  Co 38 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co I 

San     Francisco.    Shreve 

Bldg. 

Los     Angeles,     Union 

Trust  Bldg. 

Seattle  Office,   Lowman 

Bldg. 

Stanley  &   Patterson,  lnc 

New    York,    23    Murray 

St. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 


Staples  &Pfeiffer__  .40 

s  a  a      Francisco,       1  "  2 
Steuart. 

Star  Porcelain  Co.    1  I 

Trenton.  N.   J. 

Sterling  Electric  Company 4 

San   Francisco.  137  New 
Montgomery. 

Sterling  Paint  Company, II 

San       Francisco,       118 
First. 

Sunbeam  Inc.  Lamp  Co 39 

Chicago,  259  S.  Clinton. 

T 

Tay,  Geo.  H.  Co.  ...    7 

s.ni  Franc  isco,  617  Mission. 

Technical  Book  Shop 17 

San  Francisco,  604  Mis- 
sion. 

Tel.  &  Elec.  Equip.  Co. 7 

San       Francisco,       6  12 

Howard. 

Los     Angeles,     Security 

Bldg. 

S.  attle,   Alaska   Bldg. 

Portland,  Couch   Bldg. 

Thomas  and  Sons  Co.,  R 43 

New    York.    227    Fulton. 
East   Liverpool.   Ohio. 

Tracy  Engineering  Co 37 

San  Francisco,  461  Mar- 
ket. 

Los    Angeles.    Central 
Bldg. 

V 

Vulcan  Elec.  Healing  Co 39 

Chicago,  74  West  Jack- 
son. 

Vulcan   Iron  Works I 

San  Francisco.  604  Mis- 
sion. 

w 

Western  Electric  Company 6 

San  Francisco.  680  Fol- 

soni. 

Oakland.  507.  16th  St., 

Los  Angeles,  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

Westinghouse  Air  Brake  Co..  .40 
San    Francisco,    839   Pa- 
cific   Bldg. 

WestVse.  Elec.  &  Mfg.  Co...  10 
Pittsburg,  Pa. 
San  Francisco,  165  Sec- 
ond. 

Los  Angeles,   527  South 
Main. 

Seattle,    314    Central 
Bldg. 

Portland.   Couch    Bldg. 
Spokane,   424    1st    Av. 

Westinghouse  Machine  Co 10 

Pittsburg,   Pa. 
San  Francisco.  141  Sec- 
ond. 

Weston  Elect*!.  Inst'm't.  Co.    .48 
Waverly  Park,  N.  J. 

New  York.  114  Libcrt\  st 
San   Francisco,   418    Eu- 
genia Av. 

Wheeler  Mfg.  Co.,  C.  H 6 

s  a  n     Francisco,       i   .  - 
Monadnock    Bids. 

Wilbur,  G.  A 11 

San    Francisco.    61    Sec- 
ond St. 
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Sterling    Elec.   Co. 
Western   Elec.   Co. 

VSBESTOS 

Johns-Manville    Co.,    II.    W. 

AUTOMOBILE       ACCES- 
SORIES 

American       Eveready       Co., 
"Ever    Ready." 

BATTERIES 
Dry    Batteries 

American  Ever  Heady  Co. 

"Ever  Ready"  and   "Cres- 
cent." 
Brooks-Follis    Elec.    Corp. 
Elec.   Appliance  Co.,  "1900." 
Elec.       Goods       Mfg.       Co., 

"Samson     Semi-Dry." 
Kierulff.    B.    F.,    Jr.    &    Co., 

"Columbia,"     "King." 
Sterling    Elec.    Co.,    "Bear," 

"Sequoia." 
Standard     Electric     Works, 

"Standard." 
Stanley    &    Patterson.    Inc., 

"Exeter,"     "Matchless." 
Western  Electric  Co.,  "Blue 

Bell,"    "Liberty." 
Dry    Buttery   Holders 
Brooks-Follis    Elec.    Corp. 
Stanley    &     Patterson,    Inc.. 

"Patterson." 

medical    Batteries 

Partrick.Carter&WilkinsCo. 
Stanley    &    Patterson.     Inc.. 


"Vet- 


"Sam- 


'Electro  -   tonic,' 
ter." 
Wet    Batteries 

Brooks-Follis    Elec. 

Elec.  Goods  Mfg.  Co., 
son,"    "Noswas." 

Partrick.Carter&WilkinsCo. 

Stanley  &  Patterson.  Inc., 
"Gold  Medal,"  "Fara- 
day." 

Western    Electric    Co. 

Storage    Batteries 

Elec.     Storage    Battery    Co. 

Westinghouse   Machine    Co. 

BELLS 

Electric  Bells 

Brooks-Follis    Elec.    Corp. 

Edwards  &  Co.,  "Rex," 
"I.ungen." 

Electric  Appliance  Co., 
"Ansonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy,"  Tyro- 
lean." 

Partrick.Carter&WilkinsCo. 

Stanley  &  Patterson,  Inc.. 
"Faraday."  "Columbia," 
"Liberty." 

Western         Electric  Co., 

"Hawthorne." 

Electro-Mechanical     <iony:s 

Brooks-Follis     Elec.    Corp. 

Edwards    &    Co. 

Electric    Goods    Mfg.    Co. 

Partrick.Carter&WilkinsCo. 

Magneto    Bells 

Brooks-Follis    Elec.    Corp. 

Dean    Electric   Co. 

Elec.  Appliance  Co.,  "Eaco." 

Electric    Goods    Mfg.    Co. 

Kierulff,  B.  F.,  Jr.  &  Co., 
"Sterling," 

Kellogg  Switchboard  & 
Supply    Co. 

Standard  Electric  Works, 
"C.    &    S." 

Western   Electric   Co. 

BOILERS 

Henshaw,  Bulkley   &  Co. 

Moore  &  Co.,  Chas.  C,  "B. 
&   W." 

Tracy  Engineering  Com- 
pany,  "Edge   Moor." 

BOXES 

Floor    and    Outlet 

Krantz,   H.,    Mfg.    Co. 

Junction   Boxes 

Krantz   Mfg.   Co.,   H. 
Wall    Boxes 

Brooks-Follis     Elec.    Corp. 

Benjamin    Elec.    Mfg.    Co. 

Bossert  Electric  Construc- 
tion   Co.,    "Bossert." 

Chase        Shawmut  Co., 

"Knockout." 

Chicago  Fuse  Wire  &  Mfg. 
Co..    "Union." 


Sectional  Iron  Panel  Boxes 


Catalog  No.  4162 
NEW  YORK 


have  so  many  good  points  tied 
up  in  the  one  thing,  it  will  pay 
you  to  look  into  their  make-up 
and  price.  We  make  all  kinds 
and  sizes  for  Panel  Cut-outs, 
Plug  Cut-outs  and  Panelettes. 
Our  monthly  bulletin,  "Paistery," 
tells  all  about  the  new  good 
thing;.  Do  you  get  it?  Let  us 
know. 

H.  T.  PAISTE  CO. 

PHILADELPHIA,  PA. 

BOSTON  CHICAGO 


Electric  Wiring  and  Lighting 


By  Charles  E..  Knox.  E.  E.,  Consulting  Electrical  Engineer, 
and  George  C.  Shaad,  E.  E..  Associate  Professor  of  Elec- 
trical    Engineering,    Massachusetts     Institute   of    Technology 


192  Pages 
150  Illustrations 
Cloth  Binding 


$1.50 

Postpaid 


A  practical  guide  to  approved  modern  methods  of 
lighting  by  electricity  and  of  installing  conductors  for 
the  transmission  and  utilization  of  electricity  for  power, 
lighting,  heating  and  other  uses. 

echnical    Book   Shop 

604  Mission  St.,  San  Francisco 


Wanted  and  For  Sale 


The  rut'-  for  odvertisemt  nJs  in  this  column  is  $1.00  p<  r  insertion  . 
wm  "'.  or  less;  additional  wards  g  ,-,  rits  each,  payable  in  advana      R  mit- 
tit  art-  and  copy  should  reach  tliis  office  not  later  than  Monday  noon  for  the 
a  '  d[  ng  issue. 

I;-  />'  ■  >  may  &<  ■■''  "'  ''"  cart  oj  the  Journal  of  Electricity  Power  md  Gas 
■■■   ,   u      on  Strt ' '.  San  Franc  sco. 


\I7  WI'KU — Back  numbers  of  the  Journal  of  Eler- 
**  trieilyj  Power  ami  Gas.  We  have  numerous  calls 
for  hark  numbers,  which  we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing"  us  a  list  of  what  they 
have.  On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal  ol    Electricity,  Power   and   Gas, 

60  1    Mission    Street.    San    Francisco. 


A  GENTS  WANTED  on  a  guaranteed  weekly  salary 
"  to  represent  our  two  publications,  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
every  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Suit.  Dept.    Atlanta,  Georgia. 

117  ANTED- -Men  coming  in  direct  touch  with  Steam, 
"  Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atlas 
Bldg.,  San  Francisco,  Cal. 


s        TH£-.*|a 
|  looaj 
dry|| 

t  BATTEl|B 

1900 
Dry  Batteries 

For  Telephone  Exchange  Service 

Absolutely    guaranteed 

to  give  satisfaction. 
Let  us  send  youa  trial  order. 

Electric  Appliance  Co. 

San  Francisco,  Calif. 

Chicago  Insulated  Wire&Mfg.Co. 


CHICAGO     ILL. 


Factory:  Sycamore.  II] 

Double  and  Triple  Braid 

Weatherproof  Wires 


THE  BEST  ON  TEST 


Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Los  Angeles 

B.  P.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.  Los  Angeles  Street,  Los  Angeles 


HIGH  TENSION  SWITCHES  £UirYPERIOR 

Built  to  Order  as  Follows  : 

mi, hud  volt  3  Pole  <  >il  Switch .v'l7S,i«i 

40,000     "    3 145.00 

80,000     "    3  Pole  Top  Switch 80.00 

60,000     "    3 65.00 

J.    C.    JACOBSOIN,        -         Napa,    Cal. 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


odern  transformer  engineer- 
ing coupled  with  Higii 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 
Pacific  Coatt  Agents 

Western  Electric  Company 

Lob  Angeles  San  Francisco  Seattle 
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I  T  17   CIRCUIT 
1-1  -EL  BREAKERS 

"DALITE" 

The   Breaker  with  Time  Limit  Feature 


"REVERSITE" 

The    Self     Contained     Breaker    Operating 

REVERSE    CURRENT. 


The    Cutter    Company 

SAN  FRANCISCO 

770  Folsom   Street 


PHILADELPHIA 
PA. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried   in  San   Francisco. 


TAPE 


Is  a  small  item,  with  the  purchasing  agent, 
but  small  items  sometime  large  and 

expensive  troubles. 


GRIMSHAW    and  COMPETITION 
TAPE 

are  good  in  quality  and  must 
be    used    to    be    appreciated 

Write   us  direct,    if  your  supply  house  dees 
not  carry  it  in   stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 

SAN   FRANCISCO 

770  Folsom  Street 

NEW  YORK.  SEATTLE. 

114  Liberty  Street  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


<  lutter   c.     The,    "Munit." 
Electric    Appliance   Co.,   "T. 
&    B. " 
era  ]    Electric   '  '<» 
Krantz    Mfg     Co.     II. 
Paiste,    II     T.    Co. 
Pass   &    Sej  mou  r. 
Sprague   Elect  ric  I  lo  ,  "1  Inl  - 

il." 
Standard    Electrical   Works, 

m.  &  &r." 

Stanley    &    Patterson,    Inc., 

"Simplex." 
Telephone  .^    Elei    Equtp.Co. 
Pratl    Chuck    Co." 

lilt  \c  KETS 

lte«.k    Telephone    Brackets 

Brooks   Follis     Elec.    Corp, 
Stanley    &    Patterson,    inc. 

"Imperial." 
Sterling     Elec.    Co.,     "Equi- 

pol 
Western    Electric   Co 

Iron  Pole  Bracket* 

cla    Iron    Works. 

Elec      A  ['i'l  i  1 1  ci     Co         Cul 

ter." 
Kierulff,    r.     I\.    Jr.    .^     Co., 

■I'm  | 

-il     Roeding    .-.    Co 
We  Co  li 

er." 

ill  ii\i:ic 

«.:is    l.iuliiinu    Burners 

B  i  i.l-     S    I  '.,. 
IKIeeflrlc     'I Is     Mfg.     Co., 

'Advai 
Western    Elei  Ed- 

I  'Is." 

i    IBINETS 
Sneclnl    Cabinet    Work 

''II  M 

Metal    Cabinets 

ntz,    II..    Mfg    Co. 

i    \  in  i> 

Submarine     and     Lead-Cov- 
ered 

Electric         Appliance       Co.. 

1  labirshaw   Win    Co., 

irshaw.' 
Kierulft,     B      F.,    Jr.    £ 

"Natii 
Ok  on  1 1 

■tiling's    So: 

A.,    "Tolma." 
Safety    Ins.    Wire    &     i 

Standard    Underground    Ca- 

ble    Co. 
Simplex       Electrical         Co.. 

"Sim] 
Western         Electric         Co., 

Pnper    Insulation 

Belden    Manufacturing   Co. 
Westei  n     Elect  ric    i  !o. 

Telephone    Cable 

Deal 

Kellogg    Switchboard     and 
Supp       Co. 

C  \l(llll\s 
\re    Light    Carbons 

Brooks-Follis     Eli 

"Siemens." 
Reisinger,    Hiiro.  "El 

"Nuernberg." 

(  IRC1  IT     BRE  \KERS 

Cutter     Co.,     The     "I-T-E" 

"Dalite." 
Ft.   Wayne   Electric  Works. 
i  leneral    Electric    '  !o. 
A  merica  n  Ever  Read 
Kierulff,    Jr.     &    Co..'    B.    F. 
Mn  tnnin." 

&     Manu- 
facturing   ' '' '. 

Co.,   "I-T-E  " 
"1  Mlite." 
Westgl    !.     Eli     .   &    Mfg.   Co. 

CI,  Veil's 

Ground    Clamps. 

Belden     Manufacturing    Co. 
Electric  i  i    - 

-     Shawmut  Co., 

"Shawmut." 


•  •      'i.ii     Electric    Co. 
Paiste    Co.,    II.    'I',    "Perma- 
Effei 

a     Sons    Co..    R. 
Elec.      Co.,      II.      I1 

CLE  ITS. 
Fibre    Cleats 

Blake     Signal     X-     Mfg 
Brooks   Follis     I  !lec.    Coi  p. 

Poreelain   Cleats 

Brooks-Follis    Elec.    Corp, 

'  ;.  'nil!     Electric     I  lo 

Pass   .v    Sej  mour 

■  I    Elect  rica  I    Works. 
"Sta  inlaril." 

Star    Porcelain   Co. 
Sens,        general        sales 
.  i  g  • 

Co.,      Thom- 
as." 

(OILS 

Irmnture    nnd     Field     Colls 

Belden     Manufacturing    Co, 
Elei  trie    '  !o. 

■trie  Co., 

"I  leltabes  ton." 

lee.    .v     Mi 

Indnetlon    Colls 

i  ii"  1 1  ic   '  :"■•  i'     Mfg.    '  'il 

Switchboard        "f 
Supply   '  lo 

,,  i  '.ii  i.i  &WilklnsCo. 
Western    Electric    Co, 

*p:irk   <  oils 

""•Is    Mfg.     i'". 
ric  Co. 

I   lltll'lll    \  lis 

Boiler     '  'otnponnds 

I 
'  .i l    Worl 

Co.     II.    W., 

\! 

<   (l\  1)1    II 

Flexible    <  onduft 

Circular    Loom." 

i  ■., 
"i  ;i  een  field." 
Telepl  .I'''' 

RlRltl      I lit 

ilar      Loom 

'';':•  Co        Gal 

luct,"      "I I  '    I 

Kierulff,     B.     !•'.,    Jr.    . 
"A  merica  n." 

Suns    Co.,    J.    A., 
"Nava  lite." 

Co..    "Iron 

"!':■" 

I  ndera round     i  onduit 

Cro 

lie." 

'  ''.i.    II     W., 

"J-M 

m,      Roeding     &     Co., 
"Fibre." 
Roebling's    Sons    Co..   J.    A., 
"Bit  uminized     Fibei ." 

■ 
'Walworth    &   Neville." 

(UN \ Ii  TORS 
<  able    i  'onnectors 

American  I  '■    -  ■  i   R      ■  i     i  o 

"I:  : 
Belden    Manufacturing  Co. 
o    Fuse    Wire    &  Mfg. 

Kierulff.    r..    F,    Jr.    &    Co.. 

CORD 

Flexible   Hell   Cord 

ii      MI'l;.     I',.. 

Brooks-  Follis    Elec.    Corp, 

Elect  lie    Co. 
Kierulff      B.     I'..    Jr.    &    Co., 
"National." 

Roeding      &      Co., 
<       ■'•■    Co. 
Roebling's    Sons    Co.,    J.    A. 
Simplex     Elec.    Co. 
Western     Elect  i  ic    Co. 

Lamp    Cord 

■.  I 
Brooks-Follis     Elec.     Corp. 
Elec.   Appliance   Co.,   "Para- 
nite." 


General     Electric    Co. 
Okonite      Co..    The.     "Oka! 

nlte." 
Plerson,    Roeding      &      Co.. 

\- •  nts,   Elec.  Cable  Co. 
Roebling's  Suns  I  lo.,  John  A. 
Sa  fetj     I  us.    Win-   ami    I  labffl 

Simplex     Elec.    Co. 
Standard    t'ml.    Cable    Co. 
\\  •    i.i  n      Elec.      i  '.i  ,    "Via 

tor." 

Telephone   Cord. 

Belden     Manufacturing    Co 
Brooks-Follis     Elec.    Corp 
I'. -an     Electric    i  '". 
Kellogg     Switchboard    and 

Supply    Co. 

Kierulff.    B.     !•'..    Jr.    &    Co., 

".N'a  I  innal." 
Plei  1 1 ling      *      Co., 

Agents,    Elec.    Cable    Co. 
Safety   ins    wire  ami  Cable 

i  !o 
Simplex    Elei 

'i   i  llei  .  '  '.i  .  "Victor."1 

<  icons     vim    BRACES. 

i; I.      Follis     Elec.    Corp. 

Kiei'iilff,     B.     I'..     Jr.     &     Co. 

CLUSTERS 
Fixture    Clusters 

Benjamin    Electric   Mfg   Col 
"Anti-Night." 

I  Ml"      I  |0 

|  '■ I    Electric   Co. 

II,      Harvey,      "Hub* 
bell.' 

(Tt-oi  TS 
\r.-  <  nt-Outs 

i  lectrlc  Co. 
Ft.    Wayne    Elec.    Works. 

.     Co 

Incandescent    <  ut-Outs 

Bryant     Electric    Co. 

I  I.     &     W.     Fuse     i'i, 

i  ienera  i    Elect  i  Ic   Co. 

s  &  Seymou  i 
Pal   i'    ''".,  H.  T..  "ShafferJ 

"K.  w."  -p.   k raps 

lets." 

Perkins    Elec.  Swch  Mfg  Co. 

Weber     Elec  i  lo  .     II.     I>. 

Sea  i  ales  agent 

Westgl     e  Eli  &    Mfg.   Co. 

Transformer    Cut-Outa 

■ 
D.    &    W.    Fuse    Co 
"     era]    Electric  Co 
mour 

•        &    Mfg.    en. 

Di  \  \  MOS 
\.   C.   Dynamos 

It     Wayne    Elec.    Works. 

il    Electric    '''• 
Standard    Engineering   Co. 

West,  in      !  Co. 

Westghse    Elec.   &    Mfg.   Co. 

D.  <'.   Dynamos 

Electric       Appl  iance       Coi 

i  Colonial." 
Ft.    Wayne    Elec.    Works. 
General    Kleetric    Co. 
Standard     Engineering    Co. 
Western    Electric    Co 
Westghse    Elec.   .v-   Mfg.  Co. 

ELECTRIC    NOVELTIES 

American  Evei   Ready  Co 
■  ■!■:■  er   Ready." 

ENGINES 
Gas   and   Gasoline  Homines 

Moore    &   Co..   Chas.   C. 
Henshaw-Buikley    &    Co. 
Hunt.    Mirk    &    Co.       WestJ 

inghouse." 
Kiel  ii  Iff     B.    V  .    Jr     i-    CoJ 

"American    Diesel." 
Tracy     Engineering    Co. 
Westinghouse    Machine   Co. 

Marine    Engines 

Standard    Engineering    Co., 
"Engberg." 

Steam    Engines 

M.i i. re    &    Co.,    Chas.    C. 
Henshaw.    Bulkley    &    Co. 
Hunt.    Mirk    &    Co.,    "West- 
inghouse." 
Standard    Engineering   Co. 
Engineering  Co..  The 
ghouse    Machine    Co. 
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FANS 
A.  C.  Portable  Fans 

Brooks-Follis     Elec.    Corp. 

Ft.   Wayne   Elec.  Works. 

General   Electric   Co.."G.  E." 

Standard  Electric  Works, 
"Jandus." 

Western  Klec.  Co.,  "Vic- 
tor,"   "Emerson." 

Westghse  Elec.   &  Mfg.  Co. 

D.    C.    Portable    Fans 

Brooks-Follis    Elec.    Corp. 
Electric        Appliance        Co., 
"Colonial." 

Ft.    Wayne    Elec.    Works. 
General    Electric   Co.,"' I    E." 
Sprague   Electric   Co.,  "Lun- 

dell." 
Sl;ui'l;iti]     K,W-rtl'ic;i  1    Works, 

"Jandus." 
Western         Electric         I  !<  >. 

"Hawthorne." 
Westghse   Elec.   X-   Mil;     Co 

\.    ('.    Ceiling    Fan* 

Brooks-Follis     Elec.    Corp. 

Sta  niliiiil  Elec.  Woi  ks 
"Ja  nd  us,"     "Centui 

Western  Elec.  Co.,  "Vic- 
tor."   "Emerson." 

Westghse    Elec.   &    Mfg.   ''<>. 

I),   c.    Ceiling    Fans 

Rrooks-Follis     Elec.    i  lorp 

Electric  Applia  nee  Co., 
"Colonial." 

i  Senera  1    Electri<     Co 

Spra  gue  Kl<'<-i  ric  I  '■>  .  "Lun- 
dell." 

Standard  Elec  Works, 
"Ja  mlus." 

Western  Electric  Co., 
"ll.i  wt  home." 

w  estghse   Elec.   &    Mfg.   i '•>. 

K\li;iu«<    l'*ans 

Brooks-Fol  lis     Elec.    '  Jorp. 

i  renera '    Electric  <  ,o. 

Standard     Elec.     Wks.,     "M. 

A.     Cn." 

Westei  ii    Elec     Co.,     W     E." 
Westgli    i     Elec    .>.    Mfg.   Co. 

II VII   RES 

i  t'ilinu.    Bracked    ami    Desk 

Fixtures 

Benjamin    Elec     Mfg     Co 

i  iale   Co 

Marine   Fixture*! 

Benjamin    Elec.    Mfg.    Co. 

I  iale  '  lo 

Elect  )i<-  .\  pplia  nee  Co. 

Sterling    Elect  ric    '  !o. 

Show    Case    Fixtures 

Ben  i.i  nun     Elec.    M  i  g     '  !o. 

I iale  I !o 

Johns-Manville   Co.,    II.    \V  . 

"I.i  nolite  " 
Stage   FixtureH 
Chase-Shawmut    Co.. "Shaw  - 

niiit." 

FLASHLIGHT    i  Pocket  i 

American  I  :■■  et  ei  <Jy  <  lo., 
"Ever    Ready." 


II  vt;    ii  \  i  i   i   i  \  i 


Flt- 


F.nrlnsed     Fuses     anil 

I  i  it  u  s 

Bryant    Elect  i  i''  Co 

Chase-Shawmut  Co., "Shaw  - 
mul." 

I  Ihicago  Fuse  Wire  &  Mfg. 
Co..    "Union." 

I '.   <vi    W.   Fuse   Co. 

i  tenei  al     Electric    Co. 

Johns-Manville  Co.,  H.  W.. 
'•Noark. " 

Western  Elec.  Co.,  "D.  & 
W." 

Westghse   Elec.   &   Mfg.   Co. 

Fuse  Haves 

Including  Service  Boxes. 
Subway  Boxes  and  Junc- 
tion Cut-Outs  for  use 
with    enclosed    fuses. 

Ii    &   W.  Fuse  Co..  "D.  &  W.' 

Jolms-Manville  Co..  H.  W.. 
"Noark." 

Fuse   \Yire  anil    Links. 

Chase-Shawmut   Co.,"Shaw- 

mut." 
Chicago  Fuse  Wire   &  Mfg. 

■  :o. 

General    Electric    Co. 
Pierson,      Roeding     & 

"Aluminum." 
Miscellaneous    Fuses 

Brvant    Electric    Co. 
General    Electric   Co. 


Co., 


THE  VERY  BEST  MECHANICAL  PROTECTIONS  FOR  ELECTRIC  WIRES. 


Approved  by  the   Underwriters. 


Sold  by  All  Electrical  Jobbers. 


•EVERLASTINGLY  ON  THE  JOB. 


The  Ideal  Flexible  Conduit. 


Fishes  Easily  —  Thoroughly  Flexible  Always. 

Weatherproof  —  Waterproof  —  Fireproof. 

Resists  Abrasion  —  Will  Not  Collapse. 


FOR    EVERYDAY    USE. 


Tutz 


MetalMoldinq 

The  Practical  Metal  Molding. 


A  Compact,  Complete  and  Continuous  Race- 
way for  Electric  Wires  with  Fittings  for 
Every  Detail  of  Construction. 


The  Original 
Enameled  Steel  Conduit. 


"Flectrodi/cT' 


Bends  Easily. 
Enamel  Will  Not  Crack. 


0\RCU(..4 


R 


AMERICAN  CIRCULAR  LOOM  CO., 

BOSTON,  MASS. 
SAN     FRANCISCO,  Complete  Stock  Carried  in  SEATTLE. 

770  Folsom  St.  San  Francisco.  Lowman  Building 


Dale  Wireless  Clusters 

GAS,  ELECTRIC   and 
COMBINATION  FIXTURES 


Desk  Portables  -:-   Lighting  Novelties 


THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 

NEW  YORK  CITY  SEATTLE 

9th    Ave.  and    13th   St.  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


Railroads,  Lighting  Plants, 
Swi tch board  Manufacturers, 
Contractors  and  general 
users  of  enclosed  fuses, 
after  exhaustive  tests,  have 
discovered  that  SHAW- 
MUT  National-  Electric 
Code  Standard  Fuses  are 
best  made.  Specify  them 
in  vour  next  order.  Manu- 
factured by 

Chase-Shawmut    Company 
SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried   in   San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  anil  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

Chronicle  Bldg.        San  Francisco,  Cal. 


C.   F.   Braun 
Power  Plant  En 

;  ima  Street 

San  Frani 


C.  L. 

Cory 

Consulting  Engineer, 

803-804-805  Union  Trust  Bldg. 

Edward  5.  Cobb 

Consulting  Engineer, 


Mechanics         696-69S  Pacific  Electric  Bide. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  1        Angeles 


Clem  A.  Copeland,  M.  E. 


Consulting  and  Supervising:  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldg. 
i  .^eles. 


Supervision    of   Operdion    and     Improvement    of 
Steam  Installations  for  Fuel  Economy 


R.  F.  Chevalier 

CONSULTING  ENGINEER 

Steam  BoJer  and  Engine,  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Tests.  Reports.  Estimates,  Alameda,  Cal. 

Desgr.s.       Fuel  Analysis  Phone  Alameda  1 389 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine    Design,     Development   and    Tests. 

Automobiles.  Motor  Trucks,    Tractors. 

Development  of    Inventions. 

Automati'  Machinery. 

1  28  North  Main  St.  Los  Angeles,  Cal. 


Office-  230-231  I.  W.  Hellman  1     Ig 

F.  C.  Finkle 

Consulting-  Engineer, 

Specialties  230-231 

Hydro-Electric  PoweT   Plants     I.W.  Hellman 
Irrigation  and    Domestic  Bldg. 

Water  Supplies  Los  Angeles    Cal. 


A. 

M. 

Hunt 

M  F  M 
MEM 
MEM 

VM 

AM 
AM 

-in  i  i 

-i  ii     M    1 

1 

nil  ii 

Trust  Bid*. 

San 

Francisco 

D.  C  Jackson.  C.  E.     Win.  B.  Jackson.  ME. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute  of   Electrical 
Engineers,   American  Society  of   Mechanical 
Engineers.   American  Society  of   Civil    Engi- 
neers. ENGINE!  RS  EXPER  IS 
508  Commercial  National  Bank  Bldg. 
Chicago,  111. 


G.  C.  Noble 


C  -  -s  -  Da 


Noble  &  Davidson 


Consulting  Engineers 
Tel.  Douglas  2  : 


er  '  lilg. 
San  Francisco 


M.  M.  O'Shau^hnessy 


Me 


.  Am.  Soc.  C.  E. 


Consulting  Engineer, 
Specialty,  Hydraulic  Development 

Offices 
■ion  Trust  Bldg.        San  Francisco.  Cal. 
Union  Bldg.  San  Diego.  Cal. 


1 

Emerson  W.  Read 
Attorney-at-Law 

C    r.  California  and  Montgomery  Streets 
Rooms  519 

San  Fraru  i  •        I 


The  Tracy  Engineering  Co. 

Engineers 

Specialty:  High  Economy  Steam  Power  Plants 
Designs    Estimates    Construction 


Union  Trust  Bldg. 
1     -  Angeles 


461  Market  St., 
San  Francisco 


E.  F.  Scattergood 

Consulting  Engineer 

Estimates,  Plans,  Supervision,  Tests  of  Steam 
Electric  and  Hydraulic  Plants,   Po>ver  Trans- 
mission and  Distributing  Systems. 
Standardizing  Laboratory'. 

1133-1134  Central  P.ldg.  Los  Angela    I 


Smith,  Emery  &  Co. 

Inspecting  and  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


J.  G.  White  &  Company,  Inc. 

ENGINEERS  I  I  >V1  K  \CTORS 

I  xchange  Place.  New  York  Citj 

San  Francisco  ( iffice 
. Mask. i  O  immen  ial  Building 


Frank  P.  Medina 

Attorney  vi  I.  \\\ 

I  rade  Mai  ks,  <  op5  rights 

Hide. 
San  Francisco 

,nu  K.  arns  4'"' 


G.  F.  Wakefield 

Surveyor  and  Engineer 
Hydro-]  '       •     Development 


iy 

-  i;idg. 


San  Jose,  Cal. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments . 

Fire  Protective    Electrical     Steam  Power 

Insurance  Heating  Ventilating 

Automatic  Sprinkler 

Alaska  Commercial  Bldg. 

S  \n  Fr  \ncisco 


Rudolph  \V.  Van  Norden 

Consulting  Engineer 
409,  413  Union  Trust  Bldg.. 

San   Fr,nx:sco 

Electricity.  Hydraulics.    Power   Development 

Reports  and  Evaluations 


TECHNICAL  BOOK  SHOP 


Subscriptions  Received  for  all  Educational,  Electrical  and        ^ 
Engineering  Publications 


6  0  4    M  ISSION    STREET 


SAN    FRANCISCO 


Paiste,  H.  T.  Co.,  "H.  &  L." 
Weber     Elec.     Co.,     H.     D. 
Sears.    Gen'I    Sales   Agent. 
Telephone  Fuses 

Dean  Electric  Co. 
D.  &  W.  Fuse  Co. 
Kiel  ii  Iff.     B.    F„    Jr.    &    Co., 

"Sterling." 
Standard         Elec.         Works, 

"Couch    &    Seeley." 
Western    Electric  Co. 

GOVERNORS. 

Water-Wheel     Governors 

Pierson,  Roeding  &  Co., 
"Lombard." 

GUARDS. 

Wire   Lamp  Guards. 

Benjamin   Electric  Mfg.  Co. 

"Can't     Break,"     "Protec- 

talite." 
Hubbell,    Harvey 
Krantz,    H.,   Mfg.    Co. 

HANGERS 

Cable    Hungers 

Chase-Shawmut  Co.,  "Bos- 
ton." 

Kierulff,  B.  F.  Jr.  &  Co., 
"National." 

Standard  Underground  Ca- 
ble Co.,  "Nordyke  Sup- 
port." 

HEATING    MATERIAL. 

Including  Cooking  Utensils. 
Soldering  Irons,  Sad 
Irons,    Etc. 

Brooks-Follis    Elec.    Corp. 

Elec.  Appliance  Co.  "Amer- 
ican." 

General    Electric   Co. 

Johns-Manville  Co.,  H.  W. 
"Electrotherm." 

Simplex  Elec.  Heating  Co., 
"Simplex." 

Vulcan  Elec.  Heating  Co., 
"Vulcan." 

W'.stghse   Elec.   &   Mfg.  Co. 

HOODS. 
Street    Hoods 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Ft.  Wayne   Elec.  Works. 

General    Electric   Co. 

Kierulff.  B.  F.,  Jr.  &  Co., 
"Cutter." 

Western  Elec.  Co.,  "Fletch- 
er." 

INSULATORS 
Glaaa   Insulators 

Brookfield  Glass  Company, 
"Brookfield." 

Elec.  Appliance  Co.,  "Hem- 
ingray." 

Pierson.  Roeding  &  Co., 
"Locke  Triple  Petticoat." 

Roebling's  Sons  Co.,  John 
A..  "Knowles." 

Standard  Electrical  Works, 
"Standard." 

Western  Elec.  Co..  "Brook- 
field." 

Hieh-Tension    Insulators. 

General    Electric   Co. 

Johns-Manville    Co.,    H.    W. 

Kierulff.  B.  F..  Jr.  &  Co., 
"Ohio  Brass." 

Pass  &  Seymour. 

Pierson.  Roeding  &  Co., 
"Locke." 

Roebling's  Sons  Co.,  John 
A.,    "Lima." 

Thomas   &   Sons   Co..    R. 

Western  Elec.  Co.,  "Thom- 
as." 

Poreelain    Insulators 

General    Electric   Co. 

Jahns-Manville    Co..    H.    W. 

Pass    &    Seymour 

Pierson.  Roeding  &  Co., 
"Locke." 

Standard  Electrical  Works. 
"Standard." 

Star  Porcelain  Co. 

Thomas  &   Sons  Co.,  R. 

Weber  Electric  Co.,  H.  D. 
Sears,    gen'l    sales    agent. 

Western  Elec.  Co.,  "Thom- 
as." 

Wood    Knolls 

Blake   Signal   &   Mfg.   Co. 

INSULATING      MATERIAL. 

Belden    Manufacturing   Co. 
Brooks-Follis     Elec.    Corp. 
Kierulff.    B.    F.,    Jr.    &    Co., 
"Di-electrlc." 
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Johns-Manville  Co.,  H.  W. 
"Asbestos  Wood."  "In- 
durated Fibre."  "Vulca- 
I.  esto  n,"  "Monarch," 
Phoenix."  "Electrobes- 
ton." 

Paraffine  Paint  Co..  Agents 
"P.    &    B."    Products. 

Standard  Underground  Ca- 
ble   Co..   "Ozite." 

LAMPS. 

rcieetric    Vrr   Lumps 

Brooks-Follis    Elec.    Corp. 

Klec.  Appliance  Company. 
"Adams-Bagnall." 

Ft.  Wayne  Electric  Works. 
"Wood." 

General    Electric   Co.."G.  E." 

Standard  Electrical  Works, 
"Jandus."     "Boulevard." 

Western  Electric  Co., "Haw- 
thorne." 

Westghse    Elec.    &   Mfg.   Co. 

Flaming    Arc    Lamps 

Brooks-Follis    Elec.    Corp. 

General  Electric  Co..  "G.  I." 

Western  Elec.  Co.,  "Victor." 

Westghse   Elec.    &   Mfg.   Co. 

I  lira  n  descent     I.nmps 

Brooks-Follis  Elec.  Corp., 
"Fostoria." 

Bryan-Marsh  Co.,  "Impe- 
rial." 

Cal'fomia  Inc.  Eamp  Co., 
"California." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

General  Elec.  Co..  "Edison," 
"T.owatt." 

Johns-Manville  Co..  H.  W.. 
"Linnlite." 

Kierulff.  B.  F.,  Jr.  &  Co., 
"Excelsior." 

Sterling  Elec.  Co..  "Sterl- 
ing." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam,"   "Regal." 

Western  Electric  Co..  "Sun- 
beam."   "Regal." 

WeslKlise  Ele.-.  &  Mfg.  Co. 
"Westinghouse." 

Miniature    Lumps. 

American  Ever  Ready  '  '■> 
"Ever  Ready." 

Tantalum   Lamps 

Bryan-Marsh  Co.,  "Impe- 
rial." 

General  Elec.  Co.,  "Meri- 
dian."   "Tantalum." 

Kieiulff.  B.  P.,  Jr.  ,^  Co., 
"Excelsior." 

Sunbeam  Inc.  Lamp  Co.. 
"Sunbeam." 

Western  Electric  Co.,  "Sun- 
beam." 

Tnngsten   Lamps 

Brooks-Follis  Elec.  Corp., 
"Fostoria." 

Bryan-Marsh  Oo.,  "Impe- 
rial." 

California     Inc.     Lamp    Co.. 
1 '  ilifornia." 

Elec.  Appliance  Co.,  "Pack- 
ard." , 

General    Electric    Co. 

Johns-Manville    Co.,    H.    W. 

Kierulff.  B.  F..  Jr.  &  Co., 
"Excelsior." 

Sterling  Elec.  Co  ,  "Sterl- 
ing." 

Sunbeam  Inc.  Lamp  Co.. 
"Sunbea  m." 

Western  Electric  Co.,  "Sun- 
beam." 

Westghse    Flee.    &   Mfg.   Co. 

LINE    MATERIAL. 

street    Ry.    Line    Material 

General    Electric    Co. 
Johns-Manville    Co..    II.    W.. 

"J-M." 
Kierulff.    B.    F..    Jr.    &    Co.. 

Lord    Electric  Co." 
Pierson,    Roe  ling      &      Co., 

"Ohio    Brass   Co." 
Western     Flee.    Co.,    "Elec- 

trose." 
Westghse  Elec.   &  Mfg.  Co. 

MACHINES 

Refrigerating      Machines 

Vulcan   Tron  Works 

MIXIXG 

Mining    Machinery 

General    Electric    Co. 
Henshaw,  Bulkley  &  Co. 
Moore   &   Co..   Chas.    C. 
Westghse   Elec.   &  Mfg.   Co. 
Western    Electric    Co. 


TECHNICAL 
BOOK  SHOP 


OVER  1 50,000  SOLD 


1"  H  E  R  E  is  only  one 
' book  on  Electric 
Light  and  Power 
Wiring  and  Construc- 
tion that  is  kept  abso- 
lutely accurate  and  up 
to  date. 

Every  Insurance  and 
City  Inspector  knows 
it  and  will  pass  your 
work  if  done  in  ac- 
cordance with 

"Standard  Wiring" 


$1.00    POSTPAID 

echnical    Book   Shop 

604  Mission  St.,  San  Francisco 


Power    Stations 


Transmission 


by  George  c.  Shaad,  e.  e. 


A  complete  and  authoritative 
^  *•  treatise  on  theory,  con- 
structive details,  calculation,  and 
design  of  dynamo-electric 
machinery,  including  such  im- 
portant subjects  as  Armature 
Winding,  the  Determination  of 
Characteristic  Curves,  etc.  It  is 
a  treatise  giving  complete  de- 
scriptions of  the  various  accesso- 
ries of  the  boiler  room  and  engine 
room  essential  to  economical 
operation,  such  as  evaporators, 
pumps,  feed- water  heaters,  in- 
jectors, mechanical  stokers,  etc., 
with  practical  instruction  in  their 
use. 


43   Illustrations.     Cloth  Binding 
$1.00  Postpaid 


176  pp. 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 


"A  B  C  of  the  Telephone" 

By  JAMES  E.  HOMANS 


335  Pages 


266  Illustrations 


Second  and  revised  edition.  A  practical 
and  useful  treatise  for  students  and 
workers  in  telephony,  giving  a  review  of 
the  development  of  the  industry  to  the 
present  date,  and  full  descriptions  of 
numerous  valuable  inventions  and  ap- 
pliances, together  with  very  many 
illustrations,  diagrams  and  tables.  The 
book  contains  twenty-nine  chapters, 
each  one  thoroughly  covering  some  one 
feature  of  the  subject. 

$1.00   Postpaid 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 


AUDELS 


Gas  Engine  Manual 

$2.00  Postpaid 

THIS  volume  just  published  gives 
the  latest  and  most  helpful  in- 
formation respecting  the  con- 
struction, care  and  management  of 
Gas,  Gasoline  and  Oil  Engines, 
Marine  Motors  and  Automo- 
bile Engines,  including  chapters  on 
Producer  Gas  Plants  and  the 
Alcohol  Motor.  Each  chapter 
is  illustrated  by  diagrams  which  make 
it  a  thoroughly  helpful  volume,  con- 
taining 5 12  pages,  156  drawings, 
printed  in  large  clear  type  on  fine 
paper,  handsomely  bound  in  rich  red  cloth,  with  gold 
top  and  title  measuring  5 '  i  x  81  >  inches  and  weigh- 
ing over  two  pounds. 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 
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METERS 
Ammeters    and    Voltmeters 

American  Evei   Readj  Co. 

"Every   Ready." 
Ft.     Wayne      Elec.     Works, 

"Wood." 
General    Electric   Co. 
Johns-Manville   Co.,    H.    W., 

"Victor   Combina  tior 
Western    Electric   Co 
Westghse   Elec.   &    M 
Weston    Elec.    [nstmt    Co. 

lillS       MfllTS 

Pacific    Meter    Co. 
Wat  tmeters 

Duncan       Elec.      Mfg.      Co.. 

"Duncan,"     "Monet 
i  lied  ric        Appl  iance        Co., 

"Sangamo  " 
Ft.    Wayne    Electric   Works. 
General    Electric    Co 
Johns-Manville    Co.,    II.    W. 
Weston    Elec.    Instmt     Co. 
Westghse    Elec    &    M 

MOTORS 
\.    C.    Motors 

i  lenei  al    Eli 

Kierulft    Jr.,    .<    Co  .    B.    F., 
Ideal." 

hi    Electrical  Works, 
"( 't-iii  urj ." 
Telephone  8.    Eli  i    I    [uip.Co 

i  [oil  :ei    Cab 
Western    Electric  Co 
Westghse   Elec    &   Mfg.  Co. 
'■.   <  .   Motors 

Elec.   Api  liance  < lo.,   "Colo- 
nial." 
i 'i     \\  ;,  j  I,.'   Elecl  ric  Works. 

i    Electric  I '"- 
Standard   Electrical  Works, 

i  'int  urv." 
Telephone  &    Elec.Equip.Co 

1 1,, :  i  sei   '  la  boi 
Westei  ii    Electi  ic   I  !o. 

se   Elec.   .^-   Mtg    Co 

\\<<i  i. dim; 

American      Circulai 

Co.,   "Lutz." 
Johns-Manville   Co.,    II.    W., 

"Electrobi 

P  UNTS. 
Insulating    Paint 

In  ti  i  ulff,    P..    F.,    Jr.    &    Co., 

■I  i    electric." 
Pai  .i  i  fine  Painl  i '"..  The,  "P 

&    B." 
Standard    Underground    i 

ble    Co.,    "Ozite." 


Stage    Plugs 

i  lhase-Shawmut  i  lo  ,"( lush- 
ing." 

'  ienera  i    Elect]  Lc   i  !o. 

Stanley  &  I  "a  1 1  erson,  Inc., 
"Field 

Standa  rd  E  led  i  ical  Winks. 
"Kleig 

Wesl  'in  Elec  Co.,  "Krue- 
ger." 

POLES. 
Irou    and    steel    PoleN. 

Calif i.i    P &  r gCo. 

Kiel  ulff,     B.     I ■'. .    Jr.    &     i  !o  . 

"Ti  Ipa  rtite, 
Pier:  on,    R li  rig   &    Co 

Wood    i*oU*h 

i  California     Pole  .<-  Piling  Co. 
Kierulft,     B.     F.,    Jr.    &     Co. 
Sterling    Elecl  ric   Co 
\\  estei  ii    Elecl  ric   Co. 

PI   MPS. 

i  i'ii  t  ij  i  ugal  Pumps 
Goeritz  &  Co.,  O.  C. 
Tnrblne   Pumps 

Goeritz  &  Co.,  O.  C. 

PI   Ml     III  Till  \v 

Ani'i  ica  ii  I  '•  ei   Readj  ' '" 

"Noscru." 
t  .rooks    l  'hi  1 1       Elec.    Corp 
Edwai  ds  .v  < '". 
Electric   i  Ii  Co. 

Partriclf  Carter*  WllkinsCo. 
I  'ass  &  Sr\  mour. 
Western    Eli  Ed 

wards,"        "Midget,      Jr.," 

"New    M 


li  \  i 


IIOMls. 


Pl\s 

Iron    Pins 

Benicia    1 1  on   Works. 
Elec.    Appliance    Co.,      Cut 

ter  " 
Kierulff,    B.    P.,    Jr.    &    Co., 

"Hubl 

Pierson,    Roeding      &      Co., 

"Loi  ■ 
Roebling   >\   Sons   Co.,  J.  A., 

"Lima." 

-  &  Sons  i '".    The  R., 
Lee 
\\  estern    Electric   i  '".."Lee." 

"Fletcher." 
Wood    Pins 

Kierulff,  B.    F.,   Jr.   &  Co. 
on,     Roeding      ,fc      Co., 

Eucalj  ptus  and  Locust. 

pi  pi':. 

Iron  and  Steel  Pipe. 

Shaw-Batcher    Co.,    The 

PLUGS. 
Vttachinent    Plugs. 

Elec.    Mfg 

Brooks-Follis  Elec. 
Bryant  Electric  I  !o. 
Electric     Goods      Mfg 

"Howes." 
General  Electric  Co. 
Hubbell,  Harvey 
Paiste  Co..  H.  T.,  "Pushin." 
Pass    <\-    Seymour. 
Stanley    &    Patterson,    Inc., 

"New    Coi 

Flush    Plugs 

The 

mplex." 


Co. 
Corp. 

Co., 


"Chap- 


Inc, 


I    i 
mill." 

Co. 
Johns  Mi  nville    Co.     H.    W 
Kierulff,    B.     I'..    Jr.    & 
i     omas." 

m,    Roeding    &    Co. 
Roebling'S    Suns    Co.,    .1.     A. 

. 

RECTIFIERS. 

Genera  Co.,   "Mercui  s 

\i.  ■.' 

\\  .  stghse  Elec.  &  Mfg    i  lo 

Coopei  I  tewitt." 

RHEOSTATS 
Field    Rheostats 

Ft.    Wayne    Elec.    Works. 
General     Elec.    Co 
Simp  H     i  ting  Co. 

Standard    Elei  1 1  ica  i    Works, 

"I'n  ' 

Motor    Stnrters 

Ft.    Was  in'    Elec.    Works. 
General    I 

Stan  lard    Electrical   Works, 
"1  rnion." 

Wes   ghse    Eli  i      &    Mfg     i 

SE  VRCH  LIGHTS 

Ft.   Wayne    Elec.   Works 

i  'u 
Std.   Elec.   Wks.  "Engberg." 

s||  \DES 

nil.    Elec.   &   Mfg.   Co., 
Klec.    Appliance    Co..    "Cut- 

Holophane    Co. 

1 1  ii  III"  II      Harvey. 
i  '.i  ss  &   Se  v  mour. 
Wesl  •!  ii    Elect  ric   Co., "Mar- 
ten   ' 

MM    Kl     Is 

in. lulling      all      classes      of 
s.  ckels    ami    Receptacles. 

A  ii"  r.  an  Ever  Ready  I  lo. 
"Ever   Ready." 

jamin     Elec.     and     Mfg. 

|        "Twin  Socket,"  "Ben- 

■      W.    P.   Socket. 

Bi  yant   Elec.   Co.    "Brvant." 

General    Elec.    Co.,"Edison." 

Hubbell.    Harvey,    "Hubbell 

Pull    Socket." 

i-   Manville   Co.,   H.   W.. 
VEii    ,       W.      P. 
k  e  t  s 

Co.,     II      T..    "Field- 
and   "Holoshade." 
&    Seymour. 

Swch  Mfg  Co. 


Stanley    .V-     Patterson,    Inc., 
'New   Code"  W.    P. 

Electric    Co..    H.    P. 
Sears,    gen'l    sales    agent. 

soi.niiti  m.     m  v'li :  ic  i  vi. 

Self-Fluxing   Solder 

Belden  Manufacturing  Co. 
Dean  Electric  Co. — "1900." 
Kellogg    Switchboard     and 

Supply    Co. 
Kierulff,    B.    F.,    Jr.    &    Co., 

"Dielectric." 
Western    Electric  Co 
Soldering    Paste 
I  lelden   Man  ufacturing   Co. 
I'.i    k.     Signal     .x     Mi  g.    ' '". 

"A i i.iiiiiiiiin   Tube 

Shawmut     Co.,     "Red 

!•;.■' 

i    Fuse   Wire  &    Mfg. 

''". 
Kie I      i        Jr.    &    Co.. 

"I  ilelect  ric." 
Standard    Electrical  Works, 

Standard." 

Western    Elec.    Co.,    "Haw 

t  hi " 
Soldering    Salts 

Belden     Manufacturing    Co. 
■  :  ii     Elec.    Co.,         i  ■ 
i  hoi  ne." 
Soldering     Micks 

;  lelden     Manufacl  uring     i  lo 
w  estei  n     Elec.    i '"..    "I  law- 
thoi  ■ 

STREET  <    \lts. 

Pierson       Roi    ling      ,v      '  lo., 
"Brill." 

ST VPLES 

Insulating    Staples 

Ph.k"   Signal    &    Mfg.    I  lo. 
Brooks-  Foil 's     Elec.    Corp. 
Kierulff     B.    F.,    Jr.    &    Co., 
"Blake." 


SUPPLIES 

Concentrate     your     Accounts 
and   Shipments 
The    following     Advertisers 
carry      a      general      stock      of 
electrical  supplies. 
Brooks-Follis  Elec.  Corpn. 
Electric  Appliance  Co. 
Standard  Electrical  Works. 
Sterling  Electric  Co, 
Western  Electric  Co. 


s\\  ITCHES 

Plinip     Switches 

Krantz,     II,    Mfg.    « lo 
I  eiling     s« it clies 

Krantz,    II,    Mfg.    Co 
Door    Switches 

Edwards      &       Co. 

"Lungi  " 
Perkins    Elec.   Sw  ch  Mfg  Co. 
Standard    Electrical    V 

"M.    &    M." 
Telephone  &    Elec.Equip.Co. 

"H.   &    II  " 
Western     Klec    Co.,     "Eco," 

"Lungen." 

Snap    Switches 

Arrow    Elec.    I  '"..'Arrow  E." 
Cutter   Co..    The.    "C-S." 
Dale    Co. 

al    Electric    i '". 
Krantz    Mfg.    Co..    H. 
Perkins    Elec.    Swch  Mfg  Co. 
id    Electrical    Works, 

"M.    &    M." 
Telephone  &   Elec.Equip.Co. 

'  II.  &  H." 

Knife    Switches 

Chase-Shawmut    Co 

1 1    Electric    Co. 
Krantz    Mfg.    Co.,    H. 
Paiste   Co..   H.   T. 
Perkins   Elec.  Swch  Mfg  Co 
Std.     Elec.    Works,    "Barke- 

lew." 
Western     Electric    Co. 

ghse   Elec.   &   Mfg.   Co. 

Oil    Switches 

Jacobson ,   J.   ' ' 
Pacific     Electric     iV-     Manu- 
facl uring    Co. 
Pendant    Switches. 

General    Electric  Co. 
Pass    &    Seymour 


Perkins    Klec.   SwchMfgCo. 
Sinn. laid    Elect  I  ical    Works, 

"J  andus 
Pole  Top  Switches 

Jacobson,    i     C. 
Pacific    Electric    and    Manu- 
facturing   Co. 

SWITCHBOARDS 
Power    Boards 

i lo.,    The 
Ft.    Wayne    Elec.    Works. 

Electric    I  lo. 
Krantz     Mfj;.     Co.,     II. 

Paiste    Co.,    II.    T.,    "Panel- 

ettes.' 
Standa  rd    Electi  Ica  I    Works, 

'Barkelew." 

Electric  Co, 
\\  estghse    Elec.   S    Mfg.  Co. 
Telephone    Boards 
I  lean    Elec.    < '... 
Elec,    Appliance   Co   "Eaco." 
Elec.    I  I. '".Is    Mfg     '  lo.,    "  \n 

nun. -in  pho  Roto 

k.,11." 
Kierulff,    B.     P.,    Jr.    &    Co., 

i  ling." 
Kellogg     Swit  h  bo:  rd     and 

Supply   Co. 

i  ical    Works, 

"C ii    &    Seeli 

Westi  i  i.    i  Heel  i  !••    ' '". 

TAPE 

Bi     h        Manufacturing    Co. 

Cenl 
Brooks-Follis     Elec.    Corp. 
\  ppliance  Co.,"Eaeo 
General     Elec.    Co.,    "Para- 

Manville   Co.,    II.    W.. 
"Magnetto,"     "Fib  r  o  i  d," 
"Nigrite,"    "J.   M." 
Kierulff,    B.    !•'..    Jr.    &    Co  , 
I  in  i 

S       i  ■     ulated     Wii 
"I  ;i  Imsha  w,"       "i  '"tnpeti- 
tion." 
Okonite    Co.,    The,     "Okon- 

ite,"     "Manson." 
Parafflne     Painl     I  lo  .     The, 

"P.    &    P.." 
Standard    Electrical   Works. 
Standard." 

g     glee     Co 
"Sequoia." 

n    Ele.  ii"-    Co    "V  i" 
tor."      Amazon." 

TELEPHONE   mil  IPMENT 

i  i  i,     < '... 
trie    \  ppliance  I  !o. 
"     Goods   Mfg.   Co. 
erg     Switchboard     and 
Supi  I      '  lo. 
Kierulff,    B.     F.,    Jr.    &    Co.. 

"Sterling." 
Standard    Electrical   Winks. 

"C     &    S  " 
Teh  phone  &    Elec  Equip.Co. 

"Strombei  g   Cai  Ison." 
Western     Elecl  ric    Co. 

TOOLS. 

tutomobile    Tools 

American  Ever  Read  ■    ( li  i 

"Ever    Ready." 
Construction    Tools 
Kierulff.    P,.    F.,    Jr.    &    Co., 
Klein    &    Sons.    Mathias 
W ire-t  utting     Pliers 
Klein    &    Sons.    Mathias 

row  l.us     i  STEEL). 

Kierulff.    B.    F..    Jr.    &    Co., 

"Tripartite." 
Pierson,    Roeding    &    Co. 

'I'll  VNSIOIOIKRS 
American   Transformer  Co., 

American." 
Duncan  Elec.  Mfg.   Co. 
Elec.  Appliance  Co..  "Pack- 
ard." 
Ft.   Wayne   Electric  Works, 

•Wood." 
General    Electric    Co. 

.  n   Elec.  Co.,   "Ameri- 
can." 

-.  Iise   Klec.   &   Mfg.   Co., 
"Westinghouse." 

TURBINES 

Strain    Turbines 

General   Elec.   Co..   "Curtis." 

Western     Elec.Co.."Rateau." 

Westghse         Machine      Co.. 

"Westinghouse -Parsons." 


\\ r  Turbines 

Goei  iz  &  Co..  O.   C. 
Pelton     Water    Wheel 
"Pel  ton-Francis." 


Co., 


TELEGR  \PII      INs  i  hi  . 
MENTS. 

Westell!     Elec.    <'". 

U  1 1: 1 : 
llumlnum   Wire. 

I'"  i  son,     Roi  ding     &     i  lo. 
\  mum's  and  Office  Wire 

Belden     Manufacturing    Gi 

Electi  h      v  i ■  i ■  i  ■  ■ '  '...."An 

sonia 
Phillips    Insulate, 1   Wire  Co. 
Roebling's    Sons    Co.,    J.    A 
Safety    lus.    Wire    &    cabl 

i  lo. 


Standard 
Western 
\  rmored 
Sp  ra  g  ue 


Pn.l.    Cable    Co. 
Electric    Co. 
\\  ire 

Elecl  i  lc         1 16; 
i :  i  eenfield." 
Standard    I'mi,    Cable   Co. 
tsbestos-Covered    Wire. 

Belden  Manufacturing  Co. 
D.   &  W.    Fuse  Co  ,    "Delta! 

I'.'Sl  Oil." 

Johns-Manville  Co.,  H.  W 
Kierulff,    B.     F.,    Jr.    &    i'o., 

"Hi 

Sa  Fet  |      Ins.     Wire     &     I  'able 

Co 
Western     Elec.    CO.,    '  I  "  II, i  - 

l.est.ili." 

Bare    Copper   Wire 

Bi  Men     Manufacturing    Co. 
rig's    Sons    Co.,   J.    A. 
Kierulff,    Ik..   &   Co.,    B    F. 
Phillips    I  lisnlnte.l    Wl  I  •'    i  •,,. 

Piei    on,     Roeding    &    <  lo. 
Standai  d   I'n.l.  Cable  '  !o. 
Telephone  &    Elec.Equip.Cq 

"A m.'i  ica n    Elec.   Worksnj 
Enameled    Wire 

Manufacturing   Co. 
|  ;■  ii'  ill    Elecl  ric  Co. 
Western         Electric         Co., 

"Hawthorne." 

Iron    W  Ire 

Bel.len  Manufacturing  Cffl 
Roebling'S  Sons  (  lo  .  J.  A. 
Magnet     Wire 

Belden  Manufacturing  I '... 
D.    &    W.    Fuse   Co.,      i  leltal 

b  es t o  n. " 
Electi  Ic         Applia  nee 

"A  nson  in.  ' 
Kellogg    Switchboard 

Supply   Co. 
Kterulff,    i  r     &   '  lo.,    B 
Roebling's    Sons    '  lo 
Standard    i'n.l.    Cable 
in         Electric 

"Hawthoi  i" 
Rubber-Covered    Win 
Belden    Mfg.    Co. 
Electi  i"       Applia  nee 

"Paranite." 

a  I    Elecl  i 

I  labirshaw  '" 

"Ha  birshaw." 
(Iniliana     Rubier     & 

latedWire    I  lo.  "  I'n  ranite." 
Kierulff.    B.     F.,    Jr.    &    Co., 

NFal  ional." 
Roebling's    Sons    Co.,    J.    A. 
X.    V.    Insulated    Wire    I '" I 

"Grimshaw,"    "  R  are] 

Core." 
Okonite      Co.,      The, 

nite." 
Phillips         Insulate, 1 

'  '"..       "I'n  i    " 

Safety     Ins.     Wire    & 

Co. 
Simplex    Electric   Co., 

plex,"    "Climax.'' 
Std.     I'n.l.     Cable    Co 

"Top."      "Marsh," 
.  ling." 
Western  Electric 

"Habirshaw,"     "Parac." 
Weatherproof    Wire. 
Klec    Appliance    Co.,    "I  iXj 
General    Elec.    Co. 
Kierulff.    B.    P.,    Jr.    >*i    ' '"., 

"Chicago." 
i  ikonite   Co,   The.   "Candee.j 
Phillips       Insulated       Wire 

Co..     "O.     K." 
Roebling's  Sons  Co.,  J.  A. 
Simplex       Elec.       Co..       "T. 

Z     R." 
Standard   Und.  Cable  Co. 
Telephone  &  Elec.Equip.Co. 

"American    Elec.    Wrorks." 
Western  Electric         Co., 

"O.    K." 


Co., 
.  nd 

F. 

.1.     A. 
Co. 
i  lo.. 


Co, 

Co., 

Insu- 


Oko- 
Wire 
Cable 

"Sim- 

.     "Tip 
"Ster- 
Co., 
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OUR  EXHIBIT  WILL  BE 
FOUND    IN     BOOTHS 


AVOID 
COLLISIONS 


Tests  show  that  NON-BURN  BRAKE  BAND  LINING  is  the 
only  one  of  the  five  most  largely  used  that  will  LOCK 
WHEELS  OF  AN  AUTOMOBILE  INSTANTLY.  Many  commonly 
used  brake  linings  will  not  lock  wheels  in  less  than  25  feet. 

Are  you  risking  your  life  with  a  brake  lining  which  makes  it 
impossible  to  stop  car  promptly? 

BRAKE 

I  IN  I  ING 


NON-BURN  !J 


also  wears  longer  than  organic  linings,  because  heat  cannot  char  or  burn  it     water  or  oil 
cannot  injure  it.     NON-BURN  is  made  of  ASBESTOS  with  fine  brass  wires  in  each  strand 
that's    why    it    is    practically    indestructible.      Made    to    fit    any    brake  or  any  friction  or 
transmission  clutch. 


For  Every  Purpose 

There's  no  need  of  carrying  a  different  packing  for  every  pur- 
pose. J-M  PERMANITE  PACKING  can  be  used  for  the  lowest  as 
well  as  the  highest  pressures.  It  is  absolutely  impervious  to  the 
action  of  heat,  steam,  ammonia,  air,  oil  or  anything  else. 

PERMANITE       PACKING 

makes  tight  joints  on  rough  or  uneven  joints  Never  needs  following  up.  Will  last  three  times 
as  long  as  other  packings  when  used  under  similar  conditions.  Try  it  on  your  m»st  trouble- 
some joint.     Money  back  if  it  doesn't  do  exactly  as  claimed. 


A  Severe  Test 

2000°  for  fifty  Minutes 

The  best  evidence  of  the  fireproof  properties  of  J-M  ASBESTOS 
ROOFING  is  shown  by  this  cut,  which  is  reproduced  from  an  actual 
photograph.  In  this  test  a  sample  of  J-M  ASBESTOS  ROOFING  was 
fastened  to  a  board  and  the  flame  of  a  powerful  blow  torch  placed 
within  two  inches  of  the  roofing.  At  the  end  of  FIFTY  MINUTES  this 
picture  was  taken,  showing  that  the  roofing  was  not  burned  or 
injured  in  the  least,  being  only  slightly  blackened  with  smoke,  as 
the  cut  shows.  A  test  of  one  of  the  leading  felt  roofings,  made 
under  exactly  similar  conditions,  resulted  in  burning  a  large  hole  in 
the  roofing  IN  LESS  THAN  FIVE  MINUTES. 


I 


Write  Nearest  Branch  for  Booklets  and  Prices 


M.  W.  JOHNS-MANVILLE  CO. 


159-165  New  Montgomery  St.,  San  Francisco,  Cal. 
203  East  Fifth  St.,  Los  Angeles,  Cal.  576  First  Ave.  South,  Seattle,  Wash. 
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GENERAL  LECTURES 


ON 


Electrical  Engineering 


By  CHARLES  PR0TE01S  STEIIMMETZ 


284  Pages.     102  Illustrations 
Price  $2.00  Net 


SENT  ANYWHERE  ON 
RECEIPT  OE   PRICE 


CJ  lhe  masterpiece  of  this  well-known  author. 

<l  Should  interest  every  electrical  engineer. 

€J  Covers  such  subjects  as  the  Generation, 
Transmission,  Conversion,  Distribution  and 
Utilization  of  Electric  Current. 

<J  A  complete  Treatise  physically  explained, 
making  it  possible  for  the  reader  to  omit  all 
mathematics  without  appreciable  loss. 


II  /'//-  ■  .  I  a  i/  I .  uj/i  m  ,  ring  Bool 


Technical  Book  Shop 

604  Mission  St.,  San  Francisco 


RUBBER  AND  PAPER  INSULATED 

WIRES  4=^ 

rOR   EVERY   KNOWN  SERVICE 


CABLES 

Aerial 

Underground 

Dredger 

Lighting 

Power 

Submarine 


WIRES 

Lighting 

Lamp  Cord 

Marine 

Elevator 

Telephone 

Mining 


Complete  Stocks  Carried  in  San  Eranclsco 

WE    INVITE    YOUR    CORRESPONDENCE 

The  Safety  Insulated  Wire  and  Cable  Co. 

BAYONNE,   N.   J. 

P.if  ific  Coast  Office;   804-5  Balboa  Bids-.  San  Francisco 


GOERIZ 

PATENT 

CENTRIFUGAL  VOLUTE 

turbinT  PUMPS 

For  Low   and    High  Lift 
Propositions 

HYDRAULIC  MACHINERY,  WATER  WHEELS  AND  TURBINES 
WATER    POWER:     DEVELOPMENT,    TESTS,    REPORTS 


O.  C.  GOERIZ  &  CO. 


61   FREMONT  ST. 
SAN  FRANCISCO 


\  Seidell  Steel  Gains 

are  requisite  in  modern  line 
onstruction. 

They  resist  both  lateral  and 
vertical  strains,  and  do  away 
with  the  necessity  of  braces  ex- 
cept on  very  long  cross  arms. 

They  are  practical,  perma- 
nent and  cheap.  Write  for  pric- 
es and  descriptive  matter. 

Made  only  by 

BELDEN  MANUFACTURING  COMPANY 

194   MICHICAN   STREET,    CHICAGO 


C    f   ALIARDI 


PHONE  MARKET  1105 


W.  M.  JENKINS 


W.  M.  Jenkins  Machine  Works 

Formerly   121-123  Beale  St. 

ENGINEERS  AND  MACHINISTS 

Estimates  given  on  repairing  of  every  description  of 
machinery 


Cor.  18th  St.  and  Treat  Ave., 


San  Francisco 


Second  Hand  Pipe  and  Casing 

All  sizes  from  '  _>  to  10  inch  Std.  and  2  to  8  inch  casing  all  as  good  as  new 

WRITE    FOR     PARTICULARS    AND    PRICES 

PACIPIC       PIPE       CO.      S  WSAMNinrRANC0.SaCOSlS- 
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LEATHER  GOODS, 

TOOL  BELTS,    BAGS, 

RUBBER  GLOVES,  ETC 


Send  3  cents  in  stamps  for  65-page  illustrated  catalogue 

of  Lineman's  and  Electrician's  requisites.  I  '" 

Carried  in  stock  by  all  prominent  Supply  Houses. 

Mathias  Klein  &  Sons 

95  W.  Van  Buren  St.,  Chicago,  Illinois 


Water  Power  Engineering 

The  Theory,  Investigation  and  Development  of  Water  Power 

By  DANIEL  W.  MEAD 

Professor  of   Hydraulic   and  Sanitary   Engineering 
University  of  Wisconsin 


S6.00    Postpaid 


TECHNICAL  BOOK    SHOP 

604   MISSION    ST.,  SAN  FRANCISCO 


THE     STEAM    TIGHT    VALVE     KIND 


Skinner  Engine  Co, 

ERIE,  PA. 


PACIFIC    COAST    REPRESENTATIVES 


HENSHAW  BULKLEY  &  CO.,  San  Prancisco 
MACHINERY  &  ELECTRICAL  CO.,  Los  Angeles 
J.  M.  MAIN,  Chamber  of  Commerce,  Portland 


THE 

NELSON    CRUDE  OIL   BURNER 

HB 

J! 

4r*                                               ^ 

1 1 

c  Only  N( 

1'" 

B 

ii  Pressure  Oil    Burning  System.       Burnei    lifts    its  own  oil 
nps     no  pressure  tanks    ■           Write  for  Circular  "J" 
EGGS       &       WOLD     CO. 
507  Mission  Street,  San  Francisco 

Tungsten    Lamps 


-\M>- 


Holophane  Reflectors 

ALL  THE   NEW  TYPES 

FOR     IMMEDIATE     DELIVERIES 

California  Incandescent  Lamp  Co. 


ROBERTS  BLDG., 


SAN   FRANCISCO 


ALLIGATOR   STEEL  BELT  LACING 

I  ■  i  i  i  ■  who  have  used  the  Alligator  pronounce  ii  the  besl  belt  lacing  on  the  market.  \ 
n-inch  belt  can  be  laced  in  three  minutes,  and  the  lacing  will  hold  under  any  condition  of  service. 
No  tool  required  but  a  hammer.  Cheaper  than  raw  hide  laces.  Belts  are  separable.  Send 
for  sample,  circular  and  prices.    \\  rite  to  yom  reyulai  supply  house  or  mail  letter  direel  to  us. 

CALIFORNIA  SUPPLY  COMPANY,   268  Market  Street,  San  Francisco,  Cal. 


The  Tracy  Engineering  Co. 

STEAM    POWER    PLANTS 


461  Market  St.,  SAN  FRANCISCO 


Central  Building,  LOS  ANGELES 


{jj  Agents  for  Edge  Moor  Water 
Tube  Boilers,  Nordberg  Cor- 
liss   Engines,    Tracy    Economy 
Devices,  Power  Plant  Auxiliaries 


FOSTER      SUPERHEATERS 


=^==^===     Separately  Fired  or  Attached  to  Any  Boiler 

POWER  SPECIALTY  CO.  <°-  E*hibit  B-h  N° 127> 


KOHL  BUILDING 

SAN   FRANCISCO 
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Build  Up  and  Protect  Nome  Industry 


The  Day  Feedwater  Heater  Purifier  was 
Invented  and  is  made  in  San  Francisco 


the  best  known  heater  and  purifier  both 
for  Marine  and  Stationary 
Plants,  on  the  Pacific  Coast. 


It  can  be  operated  under  any  steam  pres- 
sure desired  from  a  slight  vacuum  to 
boiler  pressure. 

Every  part  of  the  heater  is  easy  of  access 
both  for  cleaning  and  inspection. 
It  is  heater,  hotwell,  filter  and  boiler  feed 
pump  governor  combined. 
It  ha<  large  heating,  filtering  and  sed- 
im  nt  deposit  chambers,  thoroughly  ac- 
cessible without  taking  off  a  single  part. 

Let  us  foster  Home  Manufacture. 


Geo.  F.  Day 


215  Spear  St. 
San  Francisco 


LET  US  SEND  YOU  OUR 

New  Tungsten  Bulletin  No.  4  Dated  June  1st 


It  contains  our  latest  new  designs  in 
Tungsten  fixtures  and  is  a  condensed 
reference  book  of  rare  value  for  practical 
in  and  out-door  lighting  purposes. 


* 


e^ 


\t 


o^ 


f 


\& 


FIXTURES  IN  GREAT  VARIETY 

RANGE  OF  LAMPS  1-6 
RANGE  OF  WATT  AGES  25-250 


Write   for  Our  New   Tungsten   Bulletin   No.  4 


Cat 


No.  74 


BENJAMIN  ELECTRIC  MEG.  CO. 


NEW   \ORk 


151    New  Montgomery  St.,  SAN  FRANCISCO 


CHICAGO 


Complete   Installations 

Albcrgcr  Condensing  Apparatus 
Representing      Twin  City  Corliss  Engines 
Robb-Mumford  Boilers 

STANDARD  ENGINEERING  COMPANY 

POWER    ENGINEERS 


60    NATOMA   STREET 


SAN    FRANCISCO 


Journal  of  Electricity 


POWER  AND  GAS 


Volume  XXII. 


Devoted  to  the   Conversion,   Transmission  and   Distribution  of  Energy. 
s.\N  IK  VNCISCO,   JUNE   19,    1909. 


Number  25 


SOME  PRACTICAL  CONSIDERATIONS  CONCERNING  THE 

CHOICE  OF  PRIME  MOVERS.1 


BY   W.  B.  GUMP 


The  object  of  this  paper  is  to  deal  with  the  prac-  state  here  that  the  criticisms  oflerccl  with  reference  to 
tical  side  nf  the  question  of  selecting  prime  movers,  certain  types  destined  to  operate  under  a  given  set  of 
basing  the  arguments  for  or  against  a  particular  type      conditions,  have  been  based  upon  results  gathered  from 


Steam     Turbine     and     Auxiliary     Equipment,     Monterey     County  Gas  and   Electric  Company. 

upon  actual  operating  conditions  as  they  exist  at  pres-      some  of  the  most  prominent  power  plant  superintend- 
ent in  some  of  the  best  knowi.  plants.     It   is  well  to      cuts  and  operating  engineers.     These  results  point  to 

certain    conclusions.       The    conclusions    which    manv 


I'iijr.i    l'fiul    liefoie    Los   Angeles   Section    American    Institute 
mi    Electrical    Engineers,    April    20.    1909. 


draw,  however,  are  found  to  differ  with  the  individual, 
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and  are  for  the  most  part  at  variance  among  engineei  - 
to  such  an  extent  ihat  the  selection  of  prime  movers  is 
bound  to  remain  a  more  or  less  perplexing  problem. 

Since  the  greatest  source  of  loss  in  the  power 
station  is  to  be  found  within  the  prime  mover  this 
piece  of  apparatus  has  constantly  received  most  care- 
ful attention.  Reliability  is  fully  as  important  as 
economy  and  in  a  large  power  station  both  are  neces- 
sary. 

Considering  first  the  steam  prime  mover  the  ques- 
tion of  the  steam  turbine  versus  the  reciprocating 
engine  at  once  presents  itself.  Not  a  few  engineers 
have  attempted  to  settle  this  question  once  for  all, 
advocating  one  type  for  practically  all  power  plants. 
The  disciple  of  the  steam  turbine  is  rather  reluctant  to 
admit  that  a  reciprocating  engine  should  ever  have 
been  born,  and  vice  versa.  As  a  matter  of  fact,  each 
type  possesses  certain  advantages  over  the  other,  and 
in  making  a  choice  these  should  be  weighed  carefully 
with  reference  to  the  specific  conditions  in  hand. 

The  reciprocating  engine,  although  considered 
quite  unfit  for  many  plants,  is  bound  to  perform  valua- 
ble service  for  a  great  many  years  to  come.  Steam 
pumping  plants  will,  for  example,  continue  to  use  re- 
ciprocating engines,  as  will  also  a  great  many  mills 
and  factories  in  which  the  speed  conditions  demand 
such  a  type.  The  steam  turbine,  however.  i-  an  active 
competitor  of  the  reciprocating  engine  and  is  already 
supplanting  the  latter  in  many  place-  where  it  for- 
merly held  "full  sway." 

It  should  be  remembered  that  while  the  steam 
turbine  is  probably  the  oldest  form  of  heat  motor,  yet 
its  practical  utility  has  been  realized  only  within  recent 
years.  During  this  time  a  great  many  difficulties  have 
appeared  in  the  commercial  working  of  the  turbine, 
and  it  may  be  said  that  many  of  these  problems  are  but 
partially  solved.  The  cost  of  developing  the  steam 
turbine  to  its  present  state  has  been  so  great  that  only 
the  larger  manufacturers  have  been  able  to  handle 
turbine  installations  on  a  commercial  scale.  The  early 
operation  of  steam  turbines  in  various  power  station- 
revealed  their  weak  points,  many  of  which  have  been 
remedied  in  subsequent  machines.  Certain  objections 
demand  further  changes  before  the  turbine  may  b< 
said  to, have  reached  its  highest  state  of  development. 
For  this  reason  it  is  not  unreasonable  to  suppose  that 
a  steam  turbine  plant  erected  today  is  not  unlikely  to 
be  further  out  of  date  five  or  six  years  hence,  than  a 
reciprocating  plant.  The  many  advantages  of  the 
turbine,  however,  and  its  satisfactory  operation  in  a 
great  many  plants  are  sufficient  evidence  to  show  that 
the  question  of  future  development  has  no  direct  bear- 
ing on  present  dav  turbine  installations  as  far  as  a 
handicap  is  concerned. 

The  field  for  the  steam  turbine  is  essentially  that 
of  high  speed  direct  drive.  It  is  its  adaptability  to  this 
class  of  service  which  so  eminently  fits  it  for  the 
generation  of  electric  power.  Small  floor  space,  free- 
dom from  vibration,  absence  of  oil  in  the  exhaust 
steam,  and — above  all — the  ease  with  which  synchro- 
nism is  affected,  are  factors  which  contribute  to  it- 
favor  for  power  station  work. 

With  regard  to  steam  economy  as  compared  to  the 
Corliss  engine  there  is  still  some  discussion.  Tests 
have   shown    some   excellent   results,   especially    those 


made  on  large  turbine-.  Curves  obtained  show  a  com- 
paratively low  steam  consumption  per  k.  w.  hr.  over 
a  wide  range  of  load.  A  steam  turbine  is  not  econom- 
ical, however,  on  a  low  vacuum.  Steam  turbines  there- 
lore  demand  the  very  best  class  of  auxiliaries  if  steam 
economy  is^to  be  attained.  Otherwise  the  steam  con- 
sumption is  apt  to  reach  a  prohibitive  value. 

In  view  of  the  fact  that  turbine  economy  is  a 
function  of  vacuum  the  cost  of  maintenance  on  aux- 
iliary apparatus  for  steam  turbine-  is  an  item  of  great 
importance.  As  to  the  present  status  of  Corliss  engine 
operation  it  may  be  stated  that  even  with  large  units 
it  is  not  always  advisable  to  carry  the  vacuum  beyond 
_>7  inches,  for  the  reason  that  the  cost  of  maintenance 
on  auxiliaries  is  likely  to  offset  the  advantages  of  lower 
steam  consumption.  A  steam  turbine  of  less  than 
tooo  k.  w.  is  not  likely  to  show  better  steam  economy 
than  a  first-class  compound  engine  of  the  same  ca- 
pacity, and  having  the  same  cost  of  maintenance.  In 
tact,  a  turbine  of  this  capacity  under  ordinary  con- 
ditions of  operation  i-  likely  to  have  a  higher  steam 
consumption.  In  this  connection  it  should  be  noted 
that  -team  turbines  of  small  capacity  have  relatively 
large  clearance-,  and  this  factor  alone  necessarily  in- 
troduces a  barrier  in  the  way  of  high  steam  economy. 

In  power  stations  which  permit  the  installation  of 
units  of  2000  k.  w.  and  above,  the  advantages  of  the 
steam  turbine  will  usually  outweigh  those  of  the  re- 
ciprocating engine,  barring  the  latter  from  considera- 
tion. In  a  large  power  station  the  cost  of  the  building 
may  be  reduced  from  20  to  50  per  cent  by  the  instal- 
lation ot  turbines,  when  compared  to  a  reciprocating 
plant  of  the  same  capacity.  Since  the  piping  for  a 
•team  turbine  plant  is  simpler  and  more  direct,  a  con- 
siderable saving  may  be  effected  over  that  of  the  en- 
gine plant.  It  is  interesting  to  observe  both  a  reduc- 
tion in  first  cost  and  a  marked  simplicity  in  the  layout 
of  the  so-called  "double  deck"  type  of  plant. 

In  regard  to  the  question  of  maintenance  it  would 
be  reasonable  to  suppose  that  the  steam  turbine  has 
the  advantage  over  the  engine,  and  this  is  true  where 
the  conditions  are  favorable.  A  great  many  if  not  the 
majority  of  breakdowns  occurring  to  steam  turbines 
have  come  about  from  one  of  two  causes:  either  their 
operation  has  been  placed  in  the  hands  of  an  under- 
intelligent  or  indifferent  class  of  help,  or  those  in 
authority  have  made  the  conditions  for  good  operation 
impossible.  In  such  cases  the  writer  is  of  the  opinion 
that  it  is  strictly  "up  to  the  management"  and  cannot 
be  laid  to  the  fault  of  the  turbine.  With  proper  care 
land  this  means  the  employment  of -responsible  opera- 
tor-) there  is  no  reason  why  a  steam  turbine  should 
not  give  excellent  service,  and  such  service  can  justly 
be  expected  in  plants  where  the  operators  are  properly 
paid  for  their  work  and  allowed  the  opportunity  to 
give  the  machinery  they  look  after  proper  care. 

Due  to  the  fact  that  steam  turbine  efficiency  de- 
pends upon  the  condition  of  the  auxiliaries  it  becomes 
evident  that  turbine  installations  cannot  be  econom- 
ically considered  where  there  is  not  an  ample  supplv 
of  cooling  water  available.  For  a  suitable  vacuum  a 
quantity  of  cooling  water  from  60  to  So  times  the 
weight  of  -team  condensed  is  required. 

As  regards  the  question  of  using  superheated 
steam  it  may  be  said  that  few  of  the  up-to-date  plants 
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above  5000  k.  w .  arc  operating  without  superheat. 
The  theoretical  amount  of  superheat  required  to  pre- 
vent condensation  is  the  quantity  which  will  give  dry 
steam  at  the  point  of  cu1  of]  in  the  low  pressure  < 

I  average  load  for  a  reciprocating  plant,  and  for 
a  turbine  plain  an  amount  which  will  keep  the  steam 
dry  to  the  point  of  exhausting  into  the  condenser. 

A  steam  turbine  is  capable  of  using  highly  super 
heated  -team  to  advantage.     In  the  case  of  the  average 
Corliss  or  automatic  cut-off  engine  •  if   American  manu- 
facture the  safe  limit   to  which  superheat  can  be 
ried    is    restricted    to   about    100   degrees    F.      Highrer 
superheats  in   this  type  of  engine  require  special  fit- 
tings.   I  m  the  continent  of  Europe  much  higher  su 
heat  is  employed,  superheats  of  20  1  degrees  and  o\  er 

not  being  unc non.    Economic  conditions  in  America 

are  vastl)  different  from  those  in  Europe,  and  this  is 
accountable  for  man)  Features  in  connection  with 
European  plant  operation  not  to  be  found  in  the 
I  nited  States.  Engineering  requirements  in  this  coun- 
try are  such  that  the  time  for  building  a  plant  and 
putting  it  in  operation  is  usually  so  restricted  a-  to 
preclude  man)  of  the  refinements  which  would  greatl) 
impn  >v  e  the  ea  mi  uny. 

In  not  a  few  cases  the  selection  of  prime  movers 
is  made  "it  a  basis  of  the  time  of  delivery.  This  is 
particularl)  true  of  plant-  located  at  points  remote 
from  manufacturing  centers.  It  1-  the  tendenc)  "i 
main  who  control  power  enterprises  to  increase  the 
output  almost  to  the  point  of  a  burnout  before  any 
arrangement  is  made  to  enlarge  the  plant,  with  the 
tesnlt  thai  before  the  plans  for  an  addition  are  fairly 
under  way  the  existing  machinery  1-  groaning  under 
the  load  it  ha-  ti  1  carry. 

L'nder  these  circumstances  the  purchase  of  seo  >nd- 
hand  machinery  may  he  justifiable  when  considi 
from  the  standpoint  of  emergency,  since  the  cost  of  a 
ioi  g  delay,  the  cosl  of  new  machinery,  and  the  interest 
«m  the  investment  may  he  decidedly  unfavorable  as 
compared  to  meeting  the  exigency  through  a  quicker 
and  cheaper  mean-.  It  i-  needle--  to  say  that  such  an 
emergenc)  should  not  he  allowed  t'>  arise.  It  it  doe-. 
however,  the  onl)  method  of  meeting  it  is  to  consider 
the  immediate  requirements  and  take  the  initiative. 

It    i-    well    here   to   '.ouch    upon    the   advantagi 
the  exhaust  steam  turbine  as  a  means  of  enlarging  the 
output    of   existing    1  ating   plants.      It    i>    well 

known  that,  due  to  constructive  difficulties,  the  expan- 
sion of  steam  within  cylinder-  i-  greatly  restricted. 
For  example,  if  -team  at  150  pounds  pressure  i-  ex- 
panded to  one  pound  absolute  (28  inches  of  vacuum) 
the  volume  must  increase  111  time-.  If  this  number 
of  expansions  were  carried  out  within  the  cylinders  oi 

>mpound  engine  the  low  pressure  cylinder  would 
require  a  diameter  ten  and  a  half  times  that  of  the  high 

-nre.  which  for  mechanical  reasons  is  ou1  of  the 
question.  A  -team  turbine,  however,  will  permit  an 
expansion  oi  150  time,  the  original  volume  without 
difficulty.     It  i.-  plain,  therefore,  that  if  a  low  pressure 

line  he  interposed  between  the  low-  pressure  cylin- 

exhaust  pipe  to  the  condenser,  the  energy 

which    is    ordinarily    rejected    becomes    immediately 

the  geni  iwer.     Ry  this  method 

g  plant   may  increase  its 

put  as  much  as  u  ,    unparatively  small 


cost  ami  with  but  little  inconvenience.  A  number  of 
exhaust  steam  turbine  installation-  have  been  made, 
and  a  large  number  of  others  arc  being  seriously  con- 
-  idered. 

One  of  the  most    important   requisites    of    a    prime 
mover  is   its  ability   to  respond   quickly   t"  overloads 
This  requirement  is  of  extreme  importance  in  electric 
railway    service,   a-    tin-    load    conditions   are    a-    a    rule 
the  mosl  trying  to  he  reckoned  with  in  any  power  sys 
tent.     That  the  -team  turbine  is  well  adapted  to  such. 
service  was  demonstrated  in  the  case  of  one  of  the  largi 
New   York  City   plants  of  the      tnterborough      Rapid 
Transit    Company,  and    was  described   h\    Mr.    II.    <> 
Stotl   in   his  admirable  paper  on   "Power   Plant    Eco- 
nomics."     It   may   he  reiterated  briefly  as   follow-:      A 
-team   turbine   was   thrown    in   parallel   with   a  double 
compound    engine    carrying    a    railwa)    load.      It    was 

ed  that  momentary  overloads  were  carried  ah 
entirely  by  the  turbine,  while  the  engine  load  remained 
nearly  constant.  In  other  words  the  action  of  the 
turbine  was  much  like  that  of  a  storage  battery.  I  he 
advantages  of  such  a  combination  are  unusually  strik- 
ing, and  -how  with  what  sensitiveness  the  -team  tur- 
bine responds  to  the  mosl  exai  1111-  conditions  of  sen 
ice. 

A  great  deal  more  might  be  said  concerning  -team 
prime  movers  on  both  sides  of  the  case,  but  what  re- 
main- to  be  said  should  be  taken  up  by  those  amply 
able  to  bring  into  view  many  facts  not  even  men- 
tioned in  this  paper. 

advent  of  gas  power  into  the  central  station 
held  is  not  only  creating  intense  interest  anion-  powei 
users  but  i-  compelling  most  careful  consideration  in 
making  a  choice  of  prime  movers  in  a  greal  many  lo- 
calities. That  the  gas  engine  ha-  been  restricted  to  a 
certain  class  of  service  cannol  he  denied.  It-  scope 
of  us  -.   however,   is   rapidh    extending,   and    it 

i-  already  supplanting  the  -team  prime  mover  in  man) 
place-  where  the  latter  until  recently  had  no  competi- 
The  thermal  efficienc)  of  tin-  gas  engine  is  ad- 
mittedly higher  by  too  per  cent  or  more,  than  the  best 
compound  condensing  steam  engine  or  steam  turbine. 
The  main  objection-  to  th.-  gas  engine  a-  a  prime 
mover  for  electric  power  plant  service  have  been: 

Non-uniform  speed. 
,  j  1    Inabilit)   to  earn   , .vet  load-. 
1  :;  1    Unreliability  of  sen.  ice. 

The   first    item,   that   of  non-uniform    speed   is   ol 

course  decidedly  against  the  first  requirement  for  elec 
trie  power  service.     As  to  the  question  of  speed 
lation  there  i-  no  prime  mover  in  existence,  and  never 
will   he   which   is  capabli  -fectly   uniform   1 

motion.  Perfect  speed  regulation  means  that  after 
the  proper  velocity  ha-  been  reached  the- acceleration 
must  remain  zero"  It  is  obvious  that  this  is  mechan- 
icall)  impossible.  In  the  case  of  a  gas  engine  the  me- 
chanical difficulties  of  regulation  are  enhanced  by 
thermal  difficulties,  especially  those  relating  to  the 
f,  ,,„■  stn  .ke  cycle.  This  has  been  1  .vera  >me  very  largely 
by  the  employment  of  two  or  more  cylinders,  and  by 
increasing  the  fly  wheel  effect. 

With  two  or  more  cylinders— either  in  tandem  or 
parallel— and    sensitive    governing    mechanism,    a    gas 
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engine  is  capable  of  good  regulation  up  to  full  load. 
Beyond  full  load  there  is  very  little  margin,  and  as  the 
load  increases  the  engine  will  drop  in  speed.  This  is 
iluc  largelj  to  the  fact  thai  the  amount  of  gas  required 
tn  form  an  explosive  mixture  is  not  in  direct  proportion 
o  the  load,  the  range  of  economical  working  being 
from  50  per  cent  load  to  full  load  or  a  trifle  above 
The  quantity  of  gas  drawn  into  the  cylinder  beyond 
a  certain  point  ceases  to  increase  the  power  of  the 
engine,  and  will  decrease  it  with  a  rich  as  well  as  a  lean 
mixture. 

Mr.  Stotl  has  suggested  a  combination  plant  made 
up  of  50  per  cent  gas  engines  and  50  per  cent   steam 
turbines,  the  latter  using  steam  which  is  generated  from 
boilers  having    their   feed    water   heated   by    mean--   of 
the  gas  engine  jackets.     The  quantit}   of  jacket  watei 
required  by  a  gas  engine  varies  from  7  gallons  to  8 
gallons  per  brake  horsepower  hour  or  from  75  to  95 
pounds   per  k    u     hour   respectively,  depending   upon 
the  initial  and  final  temperatures.      Assuming  that  the 
turbines   will   use   sa}     (8  pounds  of  steam    per  k.    w. 
hour  f running  condensing)  il  is  apparent  that  bu1  om 
fourth  of  the  heat  energy  of  the  jacket  water  is  avail- 
able.   This  would  be  almost  entirely  offset  In  the  cool 
ing  water  demanded  h}   the  condensers,  since  the  enor 
mous  quantity  required   in  addition  to  that   necessary 
for  the    l;.is    engines     would    introduce    complexities 
likely  to  annihilate  the  economy   sought.      Even  if  the 
turbines    were   to   run    non-condensing    it    is   doubtful 
whether  the  difficulties  of  handling  the  cooling  water 
w  1  mli'  not  increase  the  investment  to  a  figure  quite  pro- 
hibitive for  most   localities.     In  addition  to  this  prob- 
lem there  remains  the  fait   that  a  power  station  ha\ 
ing  two  t(  a  ally  different  types  oi  prime  m<  >ver  is  hound 
to  be  hampered  l>\   complexities  not  encountered  with 
a  unifi  irm  lav  out. 

At  the  present  tune  the  gas  engine  unquestionabh 
offers  the  best  solution  to  the  problem  oi  fuel  eo momy. 
The  advantages  oi  gas  power  in  the  neighborhood  of 
coke  ovens  and  blast  furnaces  need  no  comment.  In 
this  case  the  gas  engine  holds  the  held  practically  with- 
out   competition. 

With  reference  to  the  first  COSt  of  a  gas  power 
plant  as  compared  to  a  steam  plant  Prof.  \\.  II.  Fer- 
nald  has  drawn  the  follow  ing  conclusions  :  »  ias  engine 
plants  of  less  than  10O0  horsepower  capacit)  are  from 
15  to  30  per  cent  greater  than  corresponding  steam 
plants.  Due  to  lower  cost  of  operation  this  difference 
may  be  made  up  within  from  two  to  three  years.  With 
plants  of  from  tooo  to  5000  horsepower  the  first  cost 
favors  steam  from  5  to  15  per  cent,  the  difference  being 
made  up  in  from  one  to  two  years.  In  the  case  of 
plants  of  more  than  5000  horsepower  capacity  the  ini- 
tial cost  is  approximately  the  same  for  both  typi  - 
The  result  is  therefore  a  gain  both  in  efficiency  and 
in  cost  oi  operation  of  the  gas  power  plant. 

A  5500  horsepower  gas  engine  plant  has  been  con- 
structed for  a  total  cost  per  horsepower  of  $73.  The 
same  plan  earn  upon  which  a  hid  of  $74 

per  initial  iwer  was  made.     These  figures  seem 

•o  point   to  but   on,-  conclusion  as  far  as  plants  above 
concerned.      In    the    commercial 
work  er   plants    there   still    remain    cet 

tain  1  ich   are  of  a   sufficiently   serious   na- 

ture to  cans,-    ■  doubt    as   to  -he   <ptestion  of  con- 


tinuity of  service.  Some  serious  problems  remain  to 
be  solved  in  connection  with  the  gas  producer  before 
that  part  of  the  plant  tua\  he  said  to  have  reached  its 
highest  state  of  satisfaction.  The  rapid  extension  of 
gas  power,  however,  especially  in  connection  with  some 
of  the  largest  power  projects  arc-  answers  to  the  ques- 
tion of  reliability. 


TRANSMISSION   LINE  FORMULAE. 

T.    R     RO  il  BR1  1.  II.    M.    A. 

In  making  am  calculation  mi.'  may  hesitate  between  a  meth 
•  •il  which  neglects  quantities  that  may  possibly  need  in  In-  taken 
mi''  account,  and  one   which   while   dealing  completely   with   the 
problem,   is   more   laborious   or   intricate,   and   thus   increases   the 
chances  of  error.     The  advantage  "i  die  method  to  be  described 
is  that  it  permits  a  middle  course,  yielding  first  a  rough  result 
iding   with  that  of  simpler  expressions,  i"  lie   followed   sub 
sequentlj    .1-    Far   as   may   lie   desired,   by    rough   approximations 
rapidly   converging  t"  die  true  result  as  term  after  term  1-  esti 
mated. 

The  result  may  he  obtained  graphically  or  analytically  as 
may    be   preferred   by    tin    following    method 

First   reduce  the  problem,  if  it  relates  to  three-phase  trans 
mission,   t"  one  of   single   phase 

If  1I1,    connection  be  -tar.  then  in  mi  far  a-  the  fundamental 

is   concerned,   tin-   neutral    points    (one   at    each   end  1    will    be   at 

die    same    potential,    and    may    he    treated    as    if    in    immediate 

ci  hi,,  1      <  in,   third  nf  tin    power  may    then  lie   taken  a-   trans- 

!   by    eaeli  conductor  ai   the   voltage   which   exists   b 

i;   and  the  neutral  point,  that  is  line  voltage  divided  by    |       ; 

the  resistance  and  reactance  are  seen  In  he  tllOSC  oi  one 
conductor  only,  while  the  capacity  and  leakage  conductance, 
widi  which  we  have  in  do  are  estimated  as  the  individual 
branches  of  a  -tar  connection  having  dun  common  terminals 
mi   an   imaginary    neutral    carrying   no  current. 

In  the  calculation  il  is  indifferent  whether  the  actual  ar- 
rangement   he    delta    or    star. 

It  is  nut  the  purpose  of  tills  paper  to  deal  with  these  line 
con  tants,  but  1  few  words  of  caution  may  not  be  out  ol  place. 
In  using  tallies  individual  numbers  may  he  in  error,  or  a  mistake 
may  1'-  made  bj  using  a  table  calculated  on  a  different  basis, 
perhaps  with  some  coefficient  not  properly  belonging,  incorporated 
with  it.  and  the  special  method  of  using  such  table  not  quoted 
fn, 111    the  original   source. 

Let    r  =   resistance  of  one  conductor. 
.r  =  reactance  1  >f  one   o  mdui  n  a 
g  =   leakage    COlldui  tan,  , 

b  =  susceptanci 
If  .r  he  taken  from  a  table,  it  should  1"'.  fur  the  present  put 
pose,    mie    giving    the    reaeian,       ol    one    conductor    at    lie 
frequency,    in   accordance    with 


=  Lw  = 


1 -11 

11)9      ' 


log,       . 


,/,  id  Ireiines. 


id   1.  the  distance  of  transmission   in  mil.-,  by    stating   it; 
value    for   one   mile,   or   otherwise. 

Also  b  =  C  u    should,  if  obtained  from  a  table,  be  from  one 

giving  values  agreeing  with 

>  1         2  " 
d 


C  •    I06 


2  log, 


microfarads. 


•  1 1 

lli,-,.   preliminaries   being   arranged,  and 
z  =  r  +  x  , 
v  =  .s  +  6  ; 
adopted   for  abbreviation,   take   /:..  and    /.,  to   denote   the   vectors 
describing    voltage    and    current    respective!)    at    one    end    of   the 


-^ 


"F 


line,   which    for   definiteness   may  be   thought   of   for   the   present 
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as  the  receiving  end  at  0  in  the  figure,  and  taken  as  the  origin. 
Take  /:,  and  /,  of  corresponding  meaning  for  the  other  end 
./  at  s  =  1.     E  and  /  similarly  may  be  taken  as  vectors  for  the 
arbitrary  point   on   the   line   whose   distance    front   0   is  s. 

The   diagram    shows   the   convention   adopted   for   the   signs: 
that   is,  positive  instantaneous  values  of   voltage  and  current  are 
taken   to   be  of   the   polarity   and   sense   respectively   indicated  by 
the   +    and  the  arrow,   and   relative   vector   senses   chosen   accord 
ingly. 

Here   /:   anil   /   being    functions  "I   s  they   are  given  thus  by 
I'ayli  ir's   thei  irem  : 

—  -m  H&)  ::(-). 

or    fur    short.    I>    denoting    differentiation    once    with    regard    to    .v, 

/ ,J  twice,  etc. 


/•;  =  /•:„ 


(/*/•;  >„ 


(/>-'/■:  >„ 


*« 


I  />-7.\i„ 


/  /„  SI    Dl    )0 


il>-h„         ;     tl)'-h„ 


lhe,e  values  may  be  readilj  determined  thus:  With  the 
current  as  at  s  remaining  constant  at  the  value  /  the  vector 
voltage  difference  for  the  conductor  would  he  zl  for  the  whole 
length   of  the   line,  that    i-    for   unit    length   as   we   have   chosen    to 


call  it.  so.  and  consequently 
Similarly    />/   =  yE. 


rfs 


or  for  shorl  DE 


si 


Hence    D"E    =   D.DE   =   Dsl   =  i  v/ 

I'  I-.  =  D.D~E  =  DsyE  =  z*yl 
/>'/:  =  D.D?E  =  Diryl  =  iryE 
D~]  =  D.DI  =  DyE  =  ysl 
/>  I  =  D.D'I  —  Dycl  =  f:Ii 
D'l  =  D.D'I  =  DyzE  =  jfW 


I    *'•  t 


Therefore  E  —  Bo    ,    szlo  -   tsyEo 

and    /  =  To       xyEa  ,    ijzlo  ,  " y-zlia 

In  particular  at  A  the  end  of  the  line  (j  =  1) 

B,  -  Bo        rfo 


1      "  I      ..    . 


/,  =   /„         ,//•;„  ,/;/„  y-zEa 

1  o 

By  means  of  these  two  expressions  the  problem  (so  far  as  fun- 
damental frequency  is  concerned)  111:1;  be  solved  as  accurately 
as  the  data  permit,  for  any  length  of  line. 

As  the  length  and  voltage  increase  il  may  be  necessary  to 
take  in  successively  additional  tefins ;  this  ma\  be  carried  to 
am    extent  desired. 

The  lirst  term  for  /  .  ami  the  first  two  for  E,  give  the  ordi- 
nary solution  for  short  lines  at  lovi  voltage.  The  second  term 
for  /  namely  j'£o  =  (g  f  &/)  Eo  corrects  the  current  for  leakage 
and  effect  of  capacity.  The  third  term  for  /:,  corrects  the  drop 
already  calculated  for  constant  current  by  taking  account  of 
11-  variation  along  the  line  due  to  leakage  and  capacity  The 
third  term  for  h,  corrects  the  error  made  in  calculating  leakagi 
and  capacity  effect  on  the  basis  of  constant  potential  throughout. 

At  or  before  this  point,  the   requirements  of  calculations  of 
power  transmission  are  likely' to  be  satisfied,  but  telephonic  trans 
mission   with  the  high   frequency  of   some  of  the  components  of 
sound    necessary     for    clear    enunciation,    and    the    long    distances 
which   are   common   may   demand    several    terms   more. 

Il  is  unnecessary  to  discuss  at  length  the  method  oi  using 
this  formula,  as  the  use  if  complex  quantities  is  explained  in 
many  text  hooks. 

Briefly,  however,  h  may  he  staled  as  a  caution  that  while 
the  laws  of  algebra  may  he  applied  to  (he  expressions  given, 
vet  if  E„  is  to  he  taken  directly  as  a  number,  /,  (not  usually 
being  a  vector  in  the  same  direction  1  may  not  be.  For  example, 
if  the  current  he  1(KI  amperes  at  O,  and  be  lagging  so  as  to  have 


a  power  factor  of  90%,  then  if  /■»  he  represented  by  Us  value  in 
volts  as  a  pure  number,  /o=:100  h  —  100  qj  where  />  =  .90  and 
,J  +  «/=l. 

Thus  the  data  may   for  symmetry  he  supposed  slated   in  the 
form 

/,'„  =  .|„+  Bo  j 

/„  =  .)/„  +  .y(l  j 

There   linallv    result    from   the   above   described   calculation 

Ej  =  .h+  81  j 
/,  =  .)/,  +  .V,  ; 
As   Hue  drop  is  stated  as  the  arithmetical  difference   in  value 
oi    the   line    voltages   it    will    he    (when   only   the   fundamental    is 
considered  ) 


t/3  v  .lr       W?       /3  1     br    •  "[/.•„- 
The   power   transmitted    will    be  . T.l/,.  +  AW,,   watts,  and   that 
received    .  I,.\l,  +  A'i.\  ,,    from    which    the    efficiency    is    at    once 

,-           ,                              .      1 0/ 1    •  bi.l/u  -;      /»o.\o 
I1.11111I   111    per   cent.    10(1  ! 

AM        B1A1 

I  he  power   factor  at  A   will  be 

1  .1,1/,  +  /.'i.Vi  )  :  1  -II"  t  BT-  1  l/i-  t  .W- 
Again  suppose  the  daia  given  relate  to  the  point  ()  supplying 
power  to  lb"  other  end  />'  of  the  line  under  given  conditions 
represented  bv  the  same  diagram  as  before.  Then  as  every 
point  on  a  continuous  line  may  be  considered  as  receiving  power 
on  one  side  and  giving  it  out  on  the  oilier,  the  point  ('  may  be 
so  considered  and  the  conditions  al  B  found  by  inserting  .y  — 
1  111  the  formula.  Ibis  will  have  the  effect  of  changing  from 
I  to  the  sign  of  each  even  numbered  (odd  powered)  term  in 
both    the    series   giv  ill 

Therefore  when  the  vectors  /:„  and  h  are  given  for  the  point 
(»,  /:■  and  /..  for  the  other  end  />'  of  the  line  of  the  same  length 
as    before    w  ill    be    given    bv 

Ei=  Eo        zh  ',    :.'//•;«  yd  + 


h=  In       yEo 


-.,.-/„ 


.,    Bo    I 


I  hi  -1    111. iv    be  dealt   with  similarly. 


WILL  BUILD  TUNGSTEN  REFINERY. 
Operations  on  the  Melvin  group  of  tungsten  claims  at 
Round  Mountain,  Nevada,  aggregate  a  total  of  850  feel  of  work 
in  ih"  three  crosscut  tunnels  which  have  cut  a  holt  estimated 
10  lie  from  150  to  17."  fool  wide  containing  a  large  number  of 
\  eins  and  s:  ringers  carrying  from  three  to  36  inches  of 
tungsten  ore.  The  three  tunnel  dumps  have  several  thousand 
tons  of  ore  which  will  average  $25.  At  least  50  veins  have 
been  cut  in  the  three  tunnels  oi  varying  width.  The  values 
run  up  from  $6  to  $300  a  ton  at  a  conservative  estimate 
There  is  a  large  amount  of  ore  that  will  average  1  _•  per  cenl 
and  make  a  fine  milling  product.  Manager  Gohlin  expects  to 
siarl  a  raise  in  No.  3  tunnel  150  feel  in  from  the  mouth  of  the 
tunnel.  The  raise  will  be  175  feet  to  the  surface.  The  glory 
hole  method  will  be  used  in  handling  1  he  ore,  chitting  down 
into  the  tunnel,  where  a  grizzly  will  be  used  to  good  advan 
lage  in  preparing  the  rock  for  use  at  the  mill  that  is  now  a 
certainty.  The  style  of  rollers  for  'he  mill  have  been  decided 
on  and  are  now  being  manufactured  Managi  r  Gohlin  is  also 
in  communication  with  machinery  manufacturers  in  the  Easl 
arranging  for  a  new  and  improved  slyle  of  separator,  and 
when  ihe  details  of  that  are  settled  the  plans  for  the  mill  will 
soon  be  under  way  and  Round  .Mountain  will  soon  be  known  as 
a  producer  of  tungstic  acid  and  have  the  honor  of  possessing 
the  second  mill  in  the  United  States  for  the  production  and 
treatment  of  that  useful  metal.  The  only  mill  now  refining 
tungsten  ores  is  situated  at  Boulder.  Colo.  Plans  are  also 
under  way  for  building  a  mill  at  Spokane,  Wash.,  to  treal 
the  tungsten  ores  produced  al  Murray.  Idaho,  and  Deer  Park, 
Wash. 
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PRELIMINARY      DESIGNS     OF     TURBINE 
INSTALLATIONS.' 

B1      N       B  \  \  S  1 1  1   I   S. 

From  tin  effective  head  1 1  in  meters  and  the  quan- 
tity of  water  Q  in  cubic  meters  per  second,  the  total 
output  of  the  turbine  is  approximately, 

V        ioxQxH 

\,    the    present    time    the    two   types   of   turbines 
used  are  the  Francis  turbines  for  heads  from   [to 
Km  meters,  and   Impulse  wheels  for  heads  from  .v>  to 
500  meters. 

I'll,-  efficiency  of  the  Francis  turbine  for  an)  given 
case  can  easily  be-  found  for  auv  effective  head  II  in 
ers;  any  desired  output  X  in  horsepower,  and  any 
number  of  revolutions  n  per  minute.  These  three 
factors  form  in  a  certain  connection  a  constanl  figure, 
the  so-called  characteristic,  from  which  tin-  efficiency 
o\  tin-  turbine  can  be  judged.  This  constanl  reads  as 
|(  'Hi  >w  s  : 


"■   iiS 


the  value  of  winch  can  easil)  be  figured  out  b)  means 
of  the  slide  rule.  The  characteristic  by  any  given  head 
is  in  direct  proportion  to  the  number  of  revolul 
and  to  the  square  root  of  the  output.  The  outpul  and 
number  of  r.  p.  111.  are  factor-  determining  the  dimen- 
sions of  the  turbine  and  with  these  the  losses  change- 
so  that  the  characteristic  forms  an  expression  for  the 
efficiency  of  the  turbine.  From  the  formulae  of  the 
characteristic  is  evident  that  the  same  is  independent 
of  the  diameter  and  of  the  size  of  the  turbine.  This  is 
not  exactly  true  but. is  near  enough  for  any  practical 
case.  It  should  also  be  pointed  out  that  the  character- 
istic is  independent  of  the  head  under  which  the  tur- 
bine operates.  If  a  turbine  works  on  a  different  head. 
the  numbet  1  revolutions  is  also  changed  and  at  the 
same  time  lite  total  output,  so  that  k.\  always  remains 
constant.  In  the  following  table  is  given  a  series  ol 
characteristics  for  Francis  turbines,  and  underneath 
each  characteristic  the  corresponding  efficiency  ap- 
pears. The  first  named  corresponds  to  only  one  guide 
wheel  and  one  runner.  The  last  named  are  average 
values  which  can  l>e  regarded  as  possible  to  reach  in 
good  installation.  Many  limes  values  can  he  found  in 
the  literature  which  are  still  higher  than  those  given. 

k  x 

1 

A  high  characteristic  350  to  _>;o  is  the  evi- 
dence of  high  speed  runners.  A  low  character- 
istic 75  to  50  is  evidence  of  low  speed  runners. 
\s  is  -eeu  from  the  table  the  highest  efficiency 
is  reached  1>\  using  the  middle  charactet 
therefore  the  choice  of  output  and  number  of 
revolt  for    each     unit     should    he    so,    that     this 

middle  characteristic  can  be  used.      I'.v    ven    low    head 
the  turbine  would  in  this  case  run  too  slow  and  In    too 
and    expensive,    while    with    very    high    heads    it 
-•..      In  tin'  tirst  case  one  is  compelled 
c    the   high  >r    use    more   guiding 

trotechnische 
chrift,   Oct 

=Not  1  signs. 


SI       S2       S3       si       -I      82 


wheels  and  runners  on  one  shaft.  In  the  second  case 
one  must  use  the  slow  running  Francis  turbine  or 
perhaps  use  the  Impulse  wheel.  The  placing  of  more 
guiding  wheels  and  runners  on  a  common  shaft  is  the 
best  method  to  increase  the  number  of  revolutions  per 
minute  and  thereb)  get  a  higher  efficiency  as  well  bv 
full  as  b)  partial  gate  opening'.  Should,  lor  nisi. mi' 
a  generator  that  makes  175  revolutions  per  minute  and 
takes  1000  horsepower  he  driven  from  a  turbine 
under  an  effective  head  of  two  meters.  ^ ,  i^  the  char- 
acteristic. 

1 7.=i  1 '  11 11 1 


-  ,\\;- ;; 


1 1  the  turbine  is  only  provided  with  one  guide 
wheel  and  one  runner,  then  is  seen,  from  table  above, 
that  for  such  turbines  the  efficienc)  would  be  about 
70  per  ('cut.  If  this  should  be  thought  to  be  too  little, 
or  if  higher  efficienc)  with  partial  gate  opening  is 
wanted,  it  would  he  best  to  use  a  twin  turbine.  In 
this  case  we  have  oiilv  one  half  the  power  on  each 
wheel.     The  corresponding  characteristic  would  he  as 

iws: 


k  N 


175 


spending  to  an  efficienc)   "f  82  per  cent.     If  the 
number  of  runners   are  still    further   multiplied    we   get 
three  or  four  ply  turbines.     A  turbine  with  three  run 
iters  has  the  following  characteristic 


.  a 


=  ISO 


while  the  turbine  with   four  runners  ha-  the  character 
istic  : 


.    .' 


l_'s 


In  the  last  case  the  runners  should  be  so  constructed 
that  one  of  more  could  lie  cut  out  during  low  water 
season,  using  the  water  at  hand  to  the  besl  efficienc) 
in  the  remaining  wheels. 

The  efficienc)  "fan  Impulse  turbine  changes  with 
the  dimension  of  the  unit  in  the  same  way  as  does  the 
efficiency  for  a   Francis  turbine,  so  that  the  chain   tei 
istic  also  in  this  case  gives  information  about   the  effi- 
ciency.    The  table  below   can  be  used  as  a  guide: 

kN  =  20     I7..s     15    I-'.?     m    7.5      5  ■,,«  i„r 

Efficiency  =  75     76        7/      78        79      80     M'.    \      \merican  di-siuns.) 

This  characteristic  corresponds  to  only  one  nozzle 
and  the  efficiencies  are  average  values  which  in  good 
installation  can  be  regarded  as  possible  to  reach.  In 
the  same  way  as  on  the  Francis  turbine  more  nozzles 
can  be  put  on  one  runner  or  more  wheels  can  be  put 
on  the  same  shaft.  In  this  wav  we  can  reach  a  given 
number  of  revolutions  per  minute  at  any  desired  ef- 
ficiency "i"  a  higher  efficiency  can  be  reached  at  any 
speed.2 

Should,  for  instance.  400  horsepower  be  given  off 
at  an  efficiency  of  at  least  /J  per  cent  with  an  effective 
head  of  ~?  meters,  the  turbine  could  be  designed  in  the 
following  wav  :     From  the  table  is  -ecu  that  the  tur- 
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bine    must    have    a    characteristic    of    about    15.      The 
number  of  revolutions  per  minute  is  then. 


n  =  k  N 


HX  J_LJL=l.s.    ■    7S     i  !     75 
\      N  \     400 


166 


This  seems  too  low,  therefore  two  nozzles  on  one 
wheel  is  chosen.     Each  gives  off  200  horsepower  and 
the  corresponding  speed  is  calculated  as  follows: 
166-/T  =  235 

with    four   nozzles  on    two    wheels   the   corresponding 
speed  is  given 

166-1  ~*    =  332 
and  with  six  nozzles  on  three  or  only  two  runners,  the 
speed  is 

166V/T  =  41 11 1 

Because  X  is  equal  in  all  these  cases  the  turbines 
will  practically  have  the  same  efficiency,  jj  per  cent, 
al>o  their  dimensions  and  speed   varies  considerably. 


TUNGSTEN    VS.    OTHER    FORMS    OF    STREET 
LIGHTING. 

BV   E.   I  .   SHI  KU  OOD 

The  customary  practice  in  electric  street  lighting 
is  in  the  use  ol  the  srnes  constant  current  system,  on 
account    ol    the    lower    cost    of    line    construction    anil 
lesser  loss  in  distribution.     Heretofore  two  series  sys 
terns  were  found  necessary,  one  for  arc  lamp  circuits 


Kin.    I-      Tungsten    Lamps   for  Series*    Lighting. 

requiring  6.6,  j.^  or  9.6  amperes,  and  the  other  for  in- 
candescent lamp  circuits  (Carbon  or  Gem)  of  lower 
current  values  such  as  1.75.  3,  3.5  or  5.5  amperes.  This 
was  necessitated  on  account  of  the  short  life  and  higher 
cost  of  high  ampere  incandescent  lamps,  but  when  the 
tungsten  series  lamp  was  developed  it   was  found  that 


the  high  ampere  lamps  were  just  as  good  as  the  low 
ampere,  in  fact  they  are  a  little  more  rugged.  This 
gives  the  tungsten  an  important  advantage  over  the 
carbon  or  gem  lamps,  as  now.  should  an  incandescent 
lamp  be  desired  at  any  point,  it  can  be  looped  in  on 
the  arc  circuit,  and  give  perfect  satisfaction. 
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Fig,    -.      Innunl     Saving    Tungsten     Series     Lamps    vs.    Carbon 
Scries    Lamps. 

Another  point  in  favor  of  the  tungsten  lamp  is  in 
its  extremely  long  life  g'iving  in  service  from  1500  to 
2000   hours   on    an    average,   and    with    practically    no 

depreciation     in    cainllcpow  er.        This    not     only     means 
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'Paper   read   at   May   meeting   Los  Angeles   Section   American 
Institute   of   Electrical   Engineers. 


Fig,  3.      Gain  in  income  Tungsten   vs.  Carbon  Series  Lamp, 

that  a  lamp  requires  trimming  but   two  or  three  times 
a   year  with   the  consequent   saving  in   labor  of  trim 
ming  ami  patrolling,  but  the  lamp  can  he  depended  on 
to  give  a  brilliant  light  until  it  fails. 

As  is  probably  well  known,  the  tungsten  lamp  has 
the  extremely  high  efficiency  of  1  !  1  watts  per  candle, 
being  twice  the  efficiency  of  the  Gem  lamp  and  about 
three  times  the  efficiency  of  the  carbon  incandescent 
lamp.  (  In  account  of  its  high  efficiency  and  low  labor 
cost  of  trimming,  a  large  number  of  central  stations, 
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notably  those  in  New  England,  have  been  replacing 
their  arcs  with  clusters  of  tungsten  lamps,  or  by  more 
frequenth  spaced  individual  tungsten  lamps,  thereby 
obtaining  a  better  distribution  of  light,  and  at  a  lesser 
cost. 

In  reviewing  the  sales  of  incandescent  street 
lamps  for  the  past  year,  it  is  interesting  to  note  that 
not  only  have  the  total  sale--  of  all  the  manufacturers 
more  than  doubled,  but  about  eighty-five  per  cent  of 
the  lamps  sold  were  tungsten.  The  former  is  probablj 
due  to  the  stimulus  given  to  street  lighting  by  the  in 
traduction  of  the  tungsten  lamp, and  the  latter  undoubt- 
edly ilue  to  the  tremendous  saving  made  by  the  cen- 
tal  station    in   the   tungsten   lamp. 


seen  that  the  net  income  for  current,  after  the  cost  of 
all  lamp  renewals  has  been  deducted  is  from  4*40  to 
,-e  per  k.  w.  h.  with  the  40  c.  p.  carbon  lamp,  and  from 
hl';ti'  I"  i.i1  C  |>er  k.  w.  h.  with  the  40  e.  p.  tungsten 
lamp.  These  rates  for  the  tungsten  lamp  should  cer 
tainly  show  a  profit  t<>  the  central  station,  considering 
the  character  of  the  service.  Even  with  the  60  c.  p. 
lamp  which  certainly  gives  much  better  service  than 
the  mantle  lamp,  the  net  income  is  from  J  2-3C  t"  ,}  [-3c 
per  k.  w.  h.  with  the  carbon  and  71  ;c  to  9c  per  k.  w.  h. 
w  ith   the  tungsten   lamp, 

can  be  made  where  several  transformers  tire  used,  by 
bunching  several  circuit-  on  one  transformer,  thereby 
cutting  cut  the  core  losses  1  >i  the  transformers  not  used. 
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I'iu.    1.      Life   XeecMHarj    to  Compensate  for   EncreaHed   PIral   Cost 
oi   TnngMtea   Over  Carlton   Series   LampM. 

In  order  to  show  the  foregoing  statements,  let  us 
look  at  Fig.  _'.  which  shows  the  gross  saving  in  4001) 
hours  yearly  service  (all  night  every  night )  of  tungsten 
over  carbon  lamps.  The  basis  of  the  figuring  is  that 
the  renewals  of  lamps  per  year  are  four  (a  low  aver- 
age) For  the  carbon  lamp,  and  three  (a  high  average) 
for  the  tungsten  lamp.  The  costs  of  the  lamps  are 
based  on  standard  package  quantities  only,  and  hence 
central  stations  purchasing  Si 75  or  more  net  value  of 
all  lamps  will  obtain  a  lower  cost  of  renewal.  I'.\ 
referring  to  the  curve  it  will  be  seen  that  at  i'_-c  per 
kilowatt  hour,  the  usual  cost  of  current,  the  yearly 
gross  saving  for  32  candle-power  lamp  is  $4.32.  The 
extra  cost  of  renewals  per  year  is  $1.85  for  1  he  tung- 
sten, so  that  the  net  saving  is  the  difference,  or  about 
$2.  51  1  per  lamp  per  \  ear. 

In  addition  to  this  annual  saving,  the  station  ap- 
paratus (constant  current  transformers,  etc.)  has 
about  three  times  the  capacity  in  number  of  lamps, 
so  that  for  the  same  investment  in  the  station,  three 
times    the    re\  an    be    obtained    by    getting   con- 

number  of  lamps  possible,  which 
usualh    can  be  done  unit  of  the  better  service 

given.      If  this   is   not    possible,   a    still   greater   saving 
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and  using  them  as  spare  transformers  m  case  of  a 
breakdown.  Often  it  can  be  arranged  to  have  a  full 
load  on  one  or  more  transformers,  instead  of  a  partial 
load  on  several  transformers,  thereby  increasing  the 
power  factor  as  a  whole.  In  new  installations.  not 
only  is  there  a  lesser  amount  of  energy  required  per 
lamp,  but  a  lesser  investment  cost  is  require.  1. 

Kv  a  similar  process  of  reasoning  it  can  easily  be 
figured  out  just  how  long  a  tungsten  lamp  must  last 
to  exactly  save  its  increased  cost  of  renewal.  The 
curves  in  figure  4  are  based  on  the  same  figures  as 
before,  and  it  will  be  seen  therefore  that  at  a  cost  of 
i/^c  per  k.  w.  h.,  the  tungsten  lamp  must  last  1  „„ ,  hours 
to  break  even.  Should  it  last  any  longef,  every  hour 
■  epresents  a  saving. 

In  competition  with  the  gas  or  gasoline  mantle 
lamp,  the  usual  cost  per  lamp  year  for  the  mantle  lamp 
varies  front  $25  to  $30.  From  the  curves  in  figure  6 
which   are   based   on   4000  hours   yearly   service,   it    is 


Street  Railway  Men's  Day  at  the  A.  Y.  P.  Expo- 
sition at  Seattle  will  be  June  28.  The  Seattle  Electric 
Company  will  arrange  its  schedules  so  that  till  its  em- 
ployes can  visit  the  fair  on  that  day. 
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923,774.      Electrolytic    Cell     or    Condenser.      Elmer    E.    F. 
Creighton,  Schenectady,  X.   v.,  to  General   Electric  Company. 


An  electrolytic  condenser  comprising  a  plurality  of  oxidizable 
cups  separated  bj  an  electrolyte  containing  citric  acid. 

923,284.     Socket-Lock   for   Incandescent   Lamps.    Abbott    I. 
Lowe,   Denver,  Colo.     The  combination   with  an   incandescent 
lamp  and  socket  or  holder,  of  an  insulating  flanged  sleeve  in 
serted  in  an  opening  formed  in  the  side,  said  sleeve  having  a 


lug  engaging  tin-  recess  formed  in  the  shell  of  the  socket  to 
prevent  the  rotation  of  the  sleeve,  an  inner  sleeve  mounted 
in  the  insulating  sleeve  having  a  central  interiorly  threaded 
portion,  a  locking  pin  threaded  in  the  latu-r  and  adapted  to  en 
ler  an  opening  formed  in  the  neck  of  the  lamp  I'm  ihe  pur 
pose   sel    forth. 

923,627.  Voltage-Regulator.  Frank  Conrad,  Swissvale,  Pa., 
assignor  to  Westinghouse  Ele'ctric  and  Manufacturing  Com- 
pany.     The    combination    with    an    electrical    circuit,    and    a 

dynamo-elect ric     machine    connected    thereto,    of    an    exciter 


generator  having-  a  main  held  magnet  winding  and  two  auxil- 
iary Meld  magnet  windings  arranged  to  act  in  opposition,  re- 
sistances in  circuit  with  the  respective  auxiliary  field  magnet 
windings  and  means  responsive  in  operation  to  variations  in 
the  voltage  of  said  circuit  for  shunting  the  one  or  the  other 
of  the  resistances. 


923,666.  Protective  Device  for  Commutator-Type  Alter- 
nating-Current  Motors.  Benjamin  G.  Lamme,  Pittsburg,  Pa., 
assignor  to  Westinghouse  Electric  and  Manufacturing  Com 
pany.  The  combination  with  a  commutator-type  motor  hav 
ing  armature  and   field   magnet    windings  separately   supplied 
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With  alternating  currents,  of  an  interrupter  in  the  field  mag- 
net circuit,  a  tripping  device  therefor  that  is  retained  in  in- 
active relation  by  the  armature  current,  and  means  for  de- 
laying the  action  of  the  tripping  device  until  a  predetermined 
interval  of  time  ha;,  elapsed  alter  the  opening  of  the  armatun 
circuit. 

923,311.  Electric  Motor.  Ernst  F.  W.  Alexanderson, 
Schenectady,  X.  Y.,  assignor  to  General  Electric  Company. 
In  a  dynamo-electric  machine,  a  Held  magnet  having  polar  pro- 
jections, main   field   coils  carried   in   the   interpolar  spaces,  a 


compensating  winding  distributed  on  the  pole  faces,  an  arma- 
ture provided  with  a  commutator,  and  armature  coils  having 
a  fractional  pitch  equal  to  the  breadth  of  the  pole  faces. 

918,660.  Intercommunicating  Trunking  System.  Elmer 
K  Corwin,  Chicago.  III.,  assignor  to  Corwin  Telephone  Manu- 
facturing Company,  Chicago,  111.  An  intercommunicating  tel- 
ephone system  having  a  plurality  of  local  lines  common 
m  a  plurality  of  stations,  a  trunk  line  extending  from  the 
intercommunicating  system  to  a  magnetic  exchange,  a  repeat- 
ing coil  inductively  connecting  one  of  the  said  local  lines  with 
ihe  trunk  line  whereby  conversation  may  be  carried  on  from 
the  various  said  stations  over  the  trunk  line,  a  kick-coil  hav- 
ing one  winding  bridged  across  the  trunk  line  at  the  Inter- 
communicating system,  and  means  at  the  various  said  sta- 
tions for  causing  the  kick-coil  to  throw  a  drop  on  the  trunk 
Hue   at    the    magneto    exchange. 
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Comparisons 


h  is  difficull  to  find  an  article  in  the  technical  press 
which  tines  not  contain  some  comparison  oi  different 
ways  "i  doing  the  same  thing. 
such  comparison  may  be  either 
direct  or  implied.  It  is  sometimes 
obvious  and  sometimes  veiled.  The 
advantages  of  one  method  arc  listed  against  those 
of  another  and  evidence  is  presented  as  to  \\  1 1  \  the  one 
should  be  adopted.  The  intent  is  to  show  that  certain 
apparatus  is  better  than  any  other.  These  articles  are 
usually  written  by  unbiased  engineers  incorporating 
the  results  of  their  personal  experience.  But  "what  is 
one  man's  meal  is  another's  poison,"  and  what  is  one 
man's  since--  ma}  prove  to  be  another's  failure.  No 
method  should  be  adopted  or  discarded  on  the  dictum 
of  one  observer,  for  we  are  all  liable  to  err.  It  is  onl) 
from  a  consensus  of  competenl  opinion  that  fair 
judgmenl  can  be  given.  \  method  which  is  acceptable 
theorist  max  be  of  little  value  in  practice,  whereas 
the  practical  "rule  of  thumb"  ma)  prove  cumbersome 
ami  unsatisfactory  for  scientific  work. 

\  good  machine  in  poor  hands  or  under  adverse 
conditions  may  make  a  poor  showing  a-  compared 
witli  a  less  efficient  one  properly  run.  This  has  been 
demonstrated  many  times  in  tests  of  steam  turbines 
and  reciprocating  engines,      Requirements  may   differ 

so  thai  what  is  g 1  under  one  set  of  conditions  is  of 

no  value  under  another.  \n  impulse  water-wheel 
would  -Her  little  competition  i"  a  gas  engine  in  the 
Sahara  desert,  and  one  match  would  be  worth  more 
than  a  carload  of  electric  cigar-lighters  at  the  Smith 
Pole. 

Furthermore,  it  i-  possible  for  a  method  to  be  at 
once  the  best  and  the  worst,  \n  example  oi  such 
dualt)  was  afforded  recenth  in  an  advertising  compe- 
tition in  which  the  same  copy  wa-  entered  by  two  peo- 
ple, one  of  whom  considered  ii  the  besl  and  the  other 
classifying  it  as  the  worst.  Both  opinions  were  ac- 
companied b\  g 1  evidence  to  support  their  conten- 
tions and  both  were  right  —  from  their  own  viewpoint. 
'I'he  most  brilliant  diamond  is  lusterless  in  some  lights 
and  from  certain  angles  the  imitation  ma)  rival  the 
genuine. 

These  examples  all  show  how  unstable  is  the  sen- 
sitive balance  which  determines  the  superior  and  the 
inferior.  It  sways  with  the  slightest  change  in  external 
conditions,  its  counterpoise  is  unprotected  and  parallax 
causes  many  a  mi-take.  Even  the  equilibrium  estab- 
lished by  time  is  liable  to  change  at  any  moment  when 
some  new  method,  perhaps  once  condemned,  takes  the 
place  of  the  old,  tried  and  true  though  it  be 
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CURRENT  COMMENT 


Attendance  at  the  N.  E.  L.  A.  cm  vent  i'  m  last  week 
totalled  2,030  out  of  a  membership  of  3,215. 

The  resistance  of  shellacked  coils  varies  with 
changes  in  atmosphereic  humidity  according  to  tests 
of  tin-  British  National  Physical  Laboratory. 

The  cost  of  electric  pumping  at  (  Tipple  (  reck.  Col- 
orado, is  estimated  to  be  half  of  thai  of  pumping  with 
steam.    A  low  rate  is  offered  for  off-peak  use. 

The  wireless  telegraph  is  to  replace  the  U.  S.  Gov- 
ernment telegraph  lines  in  Alaska  which  have  been 
kept  in  repair  h\   the  signal  corps  with  difficulty. 

Oil  tempering  baths  with  electric  Ileal  and  temper- 
ature control  up  to  600  degrees  are  being  used  with 
the  new  fused  salt  type  of  electric  furnace  for  heating 
steel. 

Stealing  electricity  in  Colorado  is  punishable  by 
a  fine  of  from  $50  to  $300  and  imprisonmenl  ol  from 
30  In  'in  days.  Proof  of  wire  connection  or  injury  to 
the  meter  is  taken  as  evidence  of  guilt. 

The  longest  telephone  span  is  claimed  to  be  that 
crossing  Lake  Wallenstadl  in  Switzerland.  It  is  sup- 
ported b\  two  steel  towers  7827  feet  apart  and  at  its 
lowest  point  is  [30  feet  above  the  level  of  the  lake. 

The  production  of  mica  in  the  United  States  dur- 
ing 19x38  was  worth  $267,925,  according  to  the  I  S. 
Geological  Survey  figures.  fhere  were  nearl)  one 
million  pounds  of  sheet  mica  and  -'417  tons  ol  scrap. 

The  Northwest  Electric  Light  and  Power  Asso- 
ciation invites  all  electrical  men  to  make  their  head- 
quarters at  the  association's  1 tli  in  Machinery   Hall 

at  the  Alaska-Yukon-Pacific  Expi  sition  al  ■    this 

summer. 

A  strike  on  St.  Petersburg  electric  railway? 
started  on  June  14  when  all  employes  walked  out  fol- 
lowing a  refusal    for  an    increase   in   pay   and   new  ar- 
rangement of  shifts.     The  stnke  is  said  to  have  been 
arranged  by  the  Social  I  >emocrats  to  test  their  strength. 

An  electric  dynamite  thawer  is  in  successful  use 
at  the  Roosevelt  drainage  tunnel  in  Colorado.  The 
powder  house  is  equipped  with  large  electric  heaters 
which  raise  the  temperature  of  the  room  to  80  degrees 
in  half  an  hour  at  a  cost  of  ten  cents  daily  for  electric 
current 

High  tension  damage  to  telegraph  lines  belonging 
tn  the  Western  Union  Company  caused  them  to  ask 
for  an  injunction  against  the  Chicago,  Lake  Shore  & 
South  Lend  Traction  Company's  operating  a  high- 
tension  trolley  system.  This  injunction  lias  been  de- 
nied by  the  Superior  Courl  of  Indiana. 

Power  site  withdrawals  aggregating  233,365  acres 
of  public  land  in  Utah,  Colorado,  Wyoming,  Montana. 
Idaho  and  Oregon  have  been  approved  by  Secretary 
Ballinger   in   accordance   with  recommendations   made 


by  the  U.  S.  Geological  Survey,  since  April  23d  of  this 
year.  These  withdrawals  are  temporary,  "in  aid  of 
proposed  legislation  affecting  the  disposal  of  water- 
power  sites  nil  the  public  domain." 

An  electric  heating  unit  adopted  for  experiments 
at    the    British    National    Physical    Laboratory   consists 

11!  a  thin  strip  of  resistance  wire  wound  mi  a  thin  sheet 
of  mica,  the  electrodes  "i  copper  strip  being  threaded 
into  the  mica  am!  soldered  to  the  resistance  strip.  A 
thin  sheet  of  mica  is  laid  mi  each  side  ami  sewed  round 
the  edges,  and  the  whole  is  slipped  into  a  thin  coppet 
envelope,  which  is  let  into  and  soldered  to  the  Iowei 
side  of  the  bath.  The  unit  can  be  easily  removed  for 
renewal  1  ir  repair  without  moving  or  emptying  the 
bath. 

Electro-chemical  theory  of  rust  is  discussed  in 
Bulletin  No.  35  of  the  Department  of  Agriculture  by 
Allertmi  S.  Cushman.  Steel  corrosion  is  said  to  be  the 
result  of  electro-chemical  action.  As  priming  coatings 
lor  preventing  rusl  /inc.  barium  and  lead  chromates 
made  the  best  showing,  while  lampblack  and  graphite 
seemed  t<>  stimulate  rather  than  inhibit  rust.  Varnish 
and  bitumens  showed  up  well.  The  author  believes 
that  concrete  prevents  corrosion  because  it  contains 
free  lime,  and  if  this  is  washed  out  rusting  becomes 
probable.  Steel  pipe  immersed  in  soggy,  sour  clays 
can  have  its  life  prolonged  by  the  addition  to  the  clay 
of  5  per  cent  of  quicklime.  Homogeneous  steel  will 
resist  rust   without  a  protective  coating. 

Destruction  of  telephone  poles  by  insects  is 
;eneralh  underestimated,  as  the;r  depredations 
g  on  gradually,  but  forcibly,  attracting  lit- 
tle observation.  When  they  bore  into  the 
limber  the}'  open  up  air  chambers  and  chan- 
nels which  make  it  easy  for  rainwater  to  see])  in, 
and  thus  keep  the  wood  in  a  moist  condition.  Fungus 
-pores  floating  through  the  air  are  enabled  to  germinate 
with  greater  rapidity  and  with  increased  effectiveness 
and  the  decomposition  of  the  pole  consequently  is  ma- 
terially hastened.  Several  years  ago  the  Forest  Serv- 
ice co-operated  with  one  of  the  large  telephone  com- 
panies in  Georgia  and  Florida  to  experiment  with  va- 
rious preservatives  in  protecting  the  butts  of  telephone 
poles  from  decay.  These  preservatives  were  simply 
painted  upon  the  wood,  and  of  course  did  not  sink  in 
to  any  great  depth.  A  recent  examination  madi 
this  pole  line  showed  that  wherever  the  preservative 
had  entered  the  wood  no  destruction  due  to  insect  at- 
tack had  taken  place,  but   where  the  w 1  was  unpro 

tected,  such  injury  was  frequently  quite  serious.  Poles 
in  which  the  preservatives  had  seeped  through  a  crack 
were  often  more  or  less  fluted  mi  the  surface,  that  is. 
the  oil  saturating  the  wood  in  the  immediate  vicinit} 
of  the  crack  protected  it  frmn  the  attacks  of  the  in- 
sects. It  is  essential,  therefore,  particularly  in  the 
warmer  portions  of  the  United  States,  to  1  rotect  tim- 
ber from  the  attacks  of  insects  as  well  as  of  fungi,  if  the 
longest  life  is  to  be  secured. 
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PERSONAL. 
VV.  II.  Little,  of  Woodio  &  Little,  San  Francisco,  is  in  the 
Yosemite  Vallej . 

II  i:  Lamar  of  the  Golden  West  Plating  Works.  San 
Francisco,  is  ti  ;i\  eling  in    Mexico 

II.  .1.  While  manage]   Keeler,  White  &  Co.,  manufacl 
ts,  824  Folsom  San  Francisc  >,  is  in  Los  Angi 

Converse  J.  Smith,  President  Standard  Gas  Engine  dun 
pany,  Oakland,  California,  is  making  a  trip  through  the  North 
west. 

ii  i.  Crocker  and  M.  L.  Ketchum  have  opened  offices 
civil  engineers  al  mi  Seventeenth  Street,  Den- 
ver,   Colo. 

C.  C.   DuBois,  comptroller  of  the  American  Telephone  & 
,  Companj   of  Boston,  is  expected  in  San   Francisco 
about  Julj    tst. 

Win.  II.  Hall,  consulting  engineer,  Postal  Telegraph 
Building,  San  Francisco,  left  for  New  York  this  week  on  pro- 
fessional  business. 

VV.  I  Otis  ni  Otis  &  Squires,  San  Francisco,  will  return 
nexl    we  k   from  an  ed   trip  of  several   weeks  through 

Seni  hern  California. 

s    T.  Johnson,  contracting  engineer  and  manufacl 
oil-burning  apparatus,  1334  Mission  street,  San  Francisco,  is  in 
Honolulu  and  will  return  in  about  two  months. 

t'.  E.  Glafke,  of  the  Glafk  Manufacturing  Company,  151 
Minna   street,   manufacl  valves  and   pump  governors, 

was  among  the  California  boosters  al  Seattle  this  w 

C,   C.    Ilillis  of  the   Elec  ric    Ippliance   Companj    of  San 
Francisco  has   been   in   the   East    for  the   past    three  or   four 
s  and  is  expected  back  shortlj   after  the  first  of  July. 

I.    E.  Sperry,  former  manager  of    he  Cal  Electrical 

Works  and   Western   Electric  Companj    al    San   Franciso 
now   manager  of  the  Omaha   house  of  the   Western    Electric 
Company. 

Frank    W.    Frueauff,   vice-president  and   general   manas 
of  the  l)oii\  ir  Consolidated  Elec  i      i  inj   of  Denver,  Col- 
orado,  has   been    elected    pri  National    Electric 
Lighl    Association. 

John  H.  Dale  of  the  Male  Company,  New  York,  who  has 
been  seriously  ill  with  pneumonia,  has  so  far  recovered  that 
he  is  able  to  leave  for  a  shor  trip  to  the  seashore,  where  he 
is  now    recuperatii 

.1.  F.  Hetty,  of  Hettj  Bros.,  San  Francisco,  who  left  on  a 
trip  abroad  in  April,  was  las'  heard  from  al  Monte  Carlo 
His  present  plans  are  to  reach  San  Francisco  again  on  about 
the  first  of  September. 

A.  S.  McAllis  ciate  editor  of  the  "Elec  rical  World," 

New  York  City,  is  making  a  study  of  Western  transmission 
practice.  He  was  in  San  Francisco  last  week  and  is  now 
visiting   the   Norths 

.lames  Campbell,  well  known  in  San  Francisco  in  connection 
with  electrical  construction  work  is  planning  a  trip  of  two 
years  abroad.  Arrangements  made  provide  for  his  departure 
during  May   of  next    year. 

W.    S.    :  anl    to    the    president    of    the    Allis- 

Chalmers    Com  spent    the    pasl    three    months 

on   the   Pa  ed  to   Milwaukee.    Wis.,   on   June 

12th,  .  be  San  Francisco  office 

lUditor  with  the  American  Tele- 
&  Telegraph  i  i  i  ly   conn. 


with  the  Western   Electric  C panj   in  the  same  capacity,  is 

now   in   San   Francisco  and   will   spend  several   weeks  in  ibis 
territoi  j 

II  C.  Thaxter,  sales  engineer  with  the  San  Francisco 
office  of  the  Allis  Chaltnei  s  Company,  has  returned  from  an 
Eastern  trip  of  a  month  which  included  some  time  ipenl 
al  the  Wesl  Ulis,  Wisconsin,  works  of  the  company,  familiar- 
izing himseli  wil  h  de  ails  i  E  manufacture. 

G.  if  McLean  recentlj   associated  with  the  San  Francisco 

office  of  Chas.  C.   Mi i   &    Company,    joined   the   San    Fran 

cisco    force    of    the    Allis-Chal rs    Companj     under    date    ol 

June  15th  as  sales  i  Mr.   McLean  brings  with  him  a 

wide    experience    which    includes    four   years   of   engineering 
In    Southern   California   with   Ii.   s.   Masson  of   Los   An- 
geles. 

Richard  W.  Boren,  who  for  a  year  and  a  half  has  been 
the  ex  perl  ad  compositor  and  trade-paper  man  on  the  instruc 
lion  staff  ol  the  International  Correspondence  School  of  Ad- 
vertising, at  Scranton,  has  been  engaged  bj  the  General 
Electric  Company  for  special  advertising  work.  Ii  is  under- 
stood thai  the  General  Electric  Companj  will  undertake  some 
advertising  on  behalf  of  such  specialties  as  electric  irons. 
lighters,   i    i 


TRADE    CATALOGUES. 
■I.  M.  Regal  Roofing  and  Keystone  Hair  Insulator,  two  ar- 
of  use  to  constructing  engi ts,  are  described  in  leaf- 
lets  issued    bj    II.    W.  Johns  Manville  Co. 

Archbold-B  eers  and  contractors,  Syracuse, 

New    Yolk,   send   a    number  of   excellent    half-lone   illustrations 

of  catenary    railway   and   high    voltagi    contsruction   of   their 
design. 

\n   International    Vchievemenl   is  thi      ubjecl   of  an  illus- 
d  pamphlet  from  the  Western  Fleet  ric  Company,  describ- 
ing  the   rapid  uction   of  the    Paris   telephone   system 
bj    lire  last  year. 

Gasoline  driven  locomotives  for  service  manufacturing 
plants,  mills,  lumber  yards  and  camps,  mines,  plantations, 
quarries,    railro  railway,    tunnel    ami    canal    con- 

ion    and    general    freight    and    passenger   transportation 

are    attractively    portrayed    in    Publication    No.    100    from    the 
Milwaukee  Locomotive   Manufacturing  Co.,  Milwaukee,  wis. 

The  American  Electrical  Heatei  Company,  Detroit,  Mich., 
is  drawing  attention  to  the  "American"  instrument  sterilizer 
in  a  handsomelj  printed  brochure  to  the  trade.  The  steril 
i/.er  is  made  entirelj   oi  aluminum.    The  bodj   is  cast  in  one 

consequently  there  are  no  seams  to  come  apart.  There 
is  no  danger  of  leaking,  in  fact,  trouble  of  any  kind.  Nol 
only  this,  but  the  aluminum  retains  its  finish  and  is  always 
sanitarj,  clean  and  neat  in  appearance.  Most  sterilizers  are 
fiimsily  constructed  of  sheet  metal  with  soldered  seams 
It  is  equipped  complete  with  aluminum  instrument  tray,  cover, 
etc.;  made  for  thre<  different  heats,  the  maximum  to  heat 
the  wiiter  quickly,  the  minimum — one-fourth  of  the  maximum 
ing  sufficient  to  keep  the  water  boiling. 


PORTLAND    SECTION,    A.    I.    E.    E. 
At  a  meeting  held  in  the  Sherlock  Building,  June  1st.  the 
organization  of  a  Portland  Section   of  the   American   institute 

of  Electrical  Engii rs  was  effected  and  the  following  officers 

were  elected  for  the  ensuing  year:  Chairman.  ().  B.  Cold- 
Becretary-Treasurer,  L.  B.  Cramer;  Executive  Commit- 
tee, W  Spalding,  I.  M.  Antoine  and  L  Quimbj  After  the  busi- 
ness meeting  a  smoker  was  held.  Entertainment  was  pro 
\ided  and  refreshments  were  served.  The  evening  was  much 
ed   bj    all.     The  attendance   was  thirty-five. 
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NEW  POLICE  COMMUNICATING  SYSTEM. 
Absolute  municipal  police  protection  is  economically  pro- 
vided by  Hi"  patrol  flashlight  system.  The  complete  outfit 
provides  absolutely  reliable  means  of  instantly  reaching  any 
patrolman  on  du  y.  as  well  as  the  equipment  for  communi- 
cating with  headquarters  from  any  patrol  district.  Separate 
apparatus   furnishes  a   modern  fire  alarm   system  as  well  as 


ins'aui  means  for  calling  a  patroi  wagon,  and  a  device  for  reg- 
istering the  officers'  report  cans  on  a  tape  at  police  head- 
quarters. The  system  is  by  no  means  in  the  experimental 
tate,  since  a  complete  installation  has  been  in  successful 
operation  in  North  Tonowanda,  \.  Y.,  for  the  past  two     > 


Heretofore,  there  has  been  no  system  to  call  the  patrolmen, 
from  headquarters,  unless  the  officer  happened  to  be  near 
enough  to  her  bis  bell  ringing. 

In  installation,  patrol  boxes  are  so  located  on  each  dis- 
trict that  ai  least  one  light  is  always  within  the  line  of  vision 
of  the  officer  on  that  beat,  if  headquarters  desires  to  reach 
any  patrolman,  all  of  the  lamps  in  his  district  may  be  lighted 
to  advise  him  to  come  to  the  telephone.  The  telephone  part 
of  ih"  equipment    is  perfect,    By  connection  through  the  most 

1 "in    multiple   circuits,    all    possibilities   of   noisy    lines    or 

oilier  interruptions  are  completely  removed.  An  interesting 
Lest  in  demonstrating  the  apparatus  is  to  show  that  the  tick 
of  an   ordinary  watch  is  readily  heard  over  the  lines. 

The  flashlight  patrol  box  also  provides  instantaneous  lit" 
alarm  facilities,  which  maj  ho  included  in  the  initial  installa- 
tion or  readily  added  at  a  lain  time.  The  apparatus  is  so 
simple  in  construction  that  ibis  change  maj  be  made  in  a  very 
lew  minutes  by  the  addition  id'  a  lew  small  parts.  Turning 
in  an  alarm  automatically  lights  a  lamp  calling  Up.  patrolman 
in  that  district.  This  s;ays  lighted  until  the  fire  chief  re- 
places the  glass  which  has  been  broken  to  obtain  the  key. 
Police  headquarters  as  well  as  the  fire  department  are  notified 
automatically. 

The  illustrations  show  the  details  id'  the  patrol  box.  Fig.  1 
shows  the  general  appearance  of  the  (dosed  box  as  it  would  be 

m ited.     Fig.  -J  shows  that  portion  <d'  the  box  that  is  exposed 

in  making  a  report  to  headquarters  or  in  turning  in  a  fire 
alarm.  The  hook  on  the  right  has  a  dual  purpose  in  providing 
facilities  for  police  regulation  and  lor  the  ordinary  lire  alarm 
purposes.  The  Dean  indestructible  i  ransmitter  and  receiver  ate 
shown  in  this  illustration,  as  well  as  a  small  button  immedi- 
ately above  the  receiver.  This  button  is  used  for  calling  the 
patrol  wagon. 

Pig  ::.  Illustrates  thi  inner  mechanism  exposed  by  open- 
ing  the   second   do..].      '||i,.   position   of  the   lamp,   lightning  ar- 


This  outfit  was  installed   by  R.  Max  Eaton,  the  general   man- 
ager of  the  Niagara  Home  Telephone  Company. 

The  distinctive  feature  of  the  flashlight  system  is  the  ad- 
dition of  three  powerful  red  lenses  in  the  patrol  boxes.  A 
brilliant  incandescent  lamp  may  be  lighted  behind  these  lenses 
by  the  operation  of  a  very  simple  connective  device  at  police 
headquarters.  The  lights  are  visible  from  three  directions  for 
at    least   500   yards   in    the   day    time   and    for   miles   at   night. 


.Mi',  line  terminal  posts,  etc.,  are  very  clearly  shown.  All  of 
the  apparatus  is  very  readily  accessible  and  all  contacts  are 
plainly  exposed  for  examination 

The  entire  outfit  is  moisture  proof,  and  by  the  use  of  spei 
prepared    wire,   difficulties    from    this    source   are    eliminated. 
To    prevent    even    the    slightest    interruption    of    service,    the 
standard  Dean  indestructible  part  s  are  used   almost   exclusively. 
Verj    little   special   apparatus   is   required      Hence,   operating 
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companies   maj    maintain  a   patrol  flashlight   system   withoul 
encountering  the  necessity  of  carrying  an  additional  lii 
re   parts. 

The  economic  saving  of  this  method  is  evident,  since  the 
telephone  company  already  has  cables  all  over  the  city. 
Their  trained  technical  nun  build  and  maintain  the  system  in 
satisfactory  operation  at  a  much  less  cosl  than  the  city  could 
handle  the  work.  The  saving  in  on  i  side  con  struct  inn  alone  is 
enormous. 


RAILROAD   MEN   AT   A.   Y.   P.   EXPOSITION. 
Chas.    S.    Fee,    passenger   traffic   manager   of   the    Southern 
Pacific  Company,  has   ti  ed   that    twentj    Southern   Pa- 

cific passenger  agents  from  all  parts  of  the  Pacific  Sys  em 
visited  the  Alaska-Yukon-Pacific  Exposition  on  June  9  and 
were  unanimous  in  their  praises  of  all   thai    they   saw.     it's 

a  wonder,  unique  i ng  all  similar  expositions,    it  tells  a  big 

storj    to  people  of  all  this  nation,  a  tine  story  of  whal    there 
is  to  he  found  todaj   in  Alaska  and  the  great   Northwest.     i:> 
eiy   building  was  ready  on  the  opening  daj    and  flags  flying 
and  bands  playing  just  as  they  will  continue  until  the  closing 

October  lath.     Tl xposition  as  it   stands  represents  an  in- 

vestmenl  of  abouf  ten  million  dollars.  The  Forestry  Building. 
made  of  monster  timber  from  the  forests  of  Washin 
is  the  most  remarkable  of  till  buildings,  while  I  he  Alaska 
exhibit  tells  in  detail  of  the  countrj  thai  has  yielded  two  hun- 
dred and  ninety-six  million  dollars  worth  of  products  in  the 
pasl  thirty  years.  The  buildings  and  grounds  are  remarkably 
weii  arranged,  so  ihal  one  can  get  about  easily  withoul  weari- 
ness and  all  details  most   artistic  in  conception. 


SAN    FRANCISCO    AUXILIARY    FIRE    FIGHTING    SYSTEM. 

Considerable  interest  has  Keen  manifested  in  the  auxiliarj 
tire  system  that  is  now  being  constructed  in  San  Francisco 
ami  while  ai  ihis  lime  there  is  noi  sufficient  data  available 
for  a  complete  report  covering  the  behavior  of  these  pumps 
during  tests,  it  can  he  stated  thai  the  firsl  pan  of  the  con- 
tract that  the  Byron  Jackson  Item  Works  had  with  the  City 
of  San  Francisco  is  complete,  the  pumps  having  been  delivered 
and    accepted    and    the    workmanship,    guar,  economy. 

tire  and  capacity  up  to  the  expectations  of  the  engint 
Thi  contrai  I  consists  of  four  units  of  600  h.  p.  each,  driven  by 
Curtis  steam  turbines,  these  units  having  a  capacity  of  2250 
gallons  per  minute,  against  a  pressure  of  300  pounds,  and  so 
arranged  that  bj  a  manipulation  of  valves  ,i  capacit)  of  4500 
gallons  per  minute  may  he  obtained  undi 
ol    150   pounds. 

The  second  pari  of  the  contract  consisis  of  eighl  lout 
tage  station  pumps,  to  he  placed  in  two  pumping  stations 
that  are  now  being  designed,  and  which  are  ,,  be  located  near 
the  waterfiont.  These  pumps  each  have  a  capacity  of  2700 
gallons  per  minute  against  a  pressure  of  300  pounds,  being 
driven  by  750  h.  p.  Curtis  steam  turbines. 


NELSON   CRUDE   OIL   BURNER. 
Nelson  crude  oil  burner  is  the  only  burner  that  does 
noi   require  an  oil  pump  or  other  auxiliaries  for  its  successful 
operation.     In  the  Nelson  system  the  oil  is  not  under  pressure 
and  when  the  burner  is  not  in  operation  the  oil  in  the  system 
automatically   returns   to   .he  oil   storage   tank.     The  oil   pas- 
he  burner  ate  large  and  free  from  obstructions, 
therefore  the  burner  will  not  clog  or  fill  with  carbon,  and  the 
Nelson  burner  is  guaranteed  to  more  thoroughly  atomize  the 
■U    the    burner    than    is    possible    with    any 
r  using  bathes,  small  openings  or  screens  for  atomizing 

de  working  parts  and  there  is  noth- 
I    tit  tent  ion    or    repairs    after 
beins  d  by  Beggs  &  Wold  Company,  507 

Mission  ,    3Co. 


LOW    PRESSURE    TURBINE    IN    THE    LUMBER    INDUSTRY. 
i  lun    the  economies   possible   in   the  use  of  low    pressure 
turbines  a  confined  to  the  highlj   efficien     power  plants 

ol  the  Bast,  is  apparent  in  the  contrad  recently  placed  by  the 
Potlatch   I. umber  Companj    for  a   i;oe   kilowatt    Westinghouse 
exhaust  steam  turbine  to  be  installed  in  the  company's  central 
plant  at   Potlatch,  Idaho,    There  are  to  present  located 

in  this  plant   on,-  rope  driven  Corliss  engine  .unl  a   100  kilowatt 

high-s] d  triple  engine  driving   a   generator.     The  low  pies 

sure  turbine  will  take  steam  tn  about  15  pounds  absolute  from 
both   of   these   units,   ami    some  oi her   auxiliaries   generating 

power  for  the  op,  i  at  ion  of  a  new  planing  mill  and  box  faciei  j  . 
Arrangements  have  also  been  made  for  the  operation  of  this 
unit    for    lighting    for    the    mill    and    the    surrounding    town 

qilipment    Ordered   also   includes  a    Westinghouse    l.eblanc 

condenser  designed  for  carrying  a  28-inch  vacuum.  At  the 
Potlatch  plant,  refuse  sawmill  is  used  entirely   for 

fuel  to   practically  no  cost,  this  being  burned  under  M.  R.  T. 

boilers. 

It  is  thus  apparent    hat  the  capacity  of  the  plant  has  been 

greatlj    Increased    with    practically    no   cosl    except    the 

charges  on  the  low  pressure  turbine  installation.    This  feature 

of   exhaust    turbine    wdrk,    is    being    rapidly    appreciated    by 

managers  ol   powei   plants  in  everj   line  ,,r  industry,  resulting 

01  equipments  of  this  character.  .lust 
recentlj  the  Westinghouse  Company  has  installed  low,  pies 
sure  turbine  equipments  in  the  planl  of  the  Pressed  steel  Car 
Companj    P  i   and  the  American  iron  &  Steel  Company, 

Lebanon,  Pa 


BENJAMIN    WEATHERPROOF   TUNGSTEN    ARC. 
'fbe  "Benjamin  Weatherproof  Tungsten    \n   Lamp,"  manu 
inclined  by  ilu-  Benjamin   Eelectrlc  Manufacturing  Company, 

Chicago.    III.,    is    a  ning   and    efficient    substitute    lor 

arc  lamps.  Ii  has  a  twenty-inch  high-grade  porcelain-enameled 
steel  reflector  and  a  twelve-inch  glass  ball.     Above  the  former 

is  the  body  portion  of  copper,  a  metal  cross  arm  wilh  puree 
lain  knobs,  a  weatherpro  lain  connecting  block,  ami  a 

suspension  loop  The  globe  maj  he  suspended  and  held  in 
position  for  cleaning  and  removing  the  lamps,  or  may  be 
entirely  removed,  if  desired.  This  is  accomplished  by  means 
of  a  rod  passing  through  the  hollow  support,     li   is  ventilated 


'■--  } 
"y 

at  the  top  and  the  bottom  by  holes  which  are  small  enough 
to  keep  out  insects.  An  inside  reflector  of  white  enameled 
steel,  with  openings  for  the  lamps,  assists  in  the  radiation 
of  light.  This  and  the  main  reflector  are  low  enough  fo  se- 
cure a  good  distribution  of  the  horizontal  rays  in  a  downward 
direction.  The  device  may  be  furnished  without  the  upper 
portion  when  attached  to  a  gooseneck  or  other  form  of  sus- 
pension where  the  wires  are  concealed.  It  is  made  with  four 
and  five  lights  and  is  suitable  for  lamps  with  a  maximum 
wattage  of  100.  The  above  illustration  of  the  Benjamin 
Weatherproof  Tungsten  Arc  shows  the  compactness  of  this 
fixture  as  compared  with  the  usual  arc  lamp,  which  it  greatly 
resembles  in  external  appearance,  except  that  it  is  much 
shorter. 
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THE    MECHANICS    FAIR. 

The  Mechanics'  Fair,  given  under  the  auspices  of  the  National  Association  of  Stationary 
Engineers  anci  in  connection  with  the  Sixth  Animal  Convention  of  the  California  section  of 
that  order  was  held  during  the  present  week  at  the  Auditorium,  San  Francis.co. 

From  every  standpoint  the   Fair   was   an   unqualified   success;   the   attendance    was   large 
during  the  entire  week,  particularly  during  the  evenings.     The  exhihit    was  a   representative 
one,    including   machinery   and   accessories  of  every   description,   a   large   part   of  it   being  in 
actual   operation.      Attractive  decorations  and  an  unusually  good  hand  concert,  afternoon  and 
evening,  developed  a  carnival  spirit    which   was  irresistible. 

The  various  committees  and  managers  who  worked  long  and  tirelessly  to  bring  about  this  result  are  en- 
titled tu  congratulations  for  the  successful  manner  in  which  their  plans  were  carried  to  completion;  the  numer- 
ous exhibitors  also  are  entitled  in  great  credit  for  the  liberality  shown  in  their  displays  and  the  enthusiasm 
with  which  they  supplemented  the  work  of  the  Association. 

It  was  unfortunate  that  that  feature  of  the  program  which  called  for  the  introduction  of  the  National 
President,  Fred  J.  Fischer,  could  not  be  carried  out  owing  to  his  non-arrival  at  the  expected  time.  When 
this  point  in  the  program  was  reached  it  was  announced  that  Mr.  Fischer  was  lust  in  the  fog  <>n  the  steamer 
Santa   Rosa. 

In  the  absence  of  the  National  President,  State  President  Harry  1).  Saville  made  the  address  of  wel- 
come on  behalf  of  the  Association,  outlining  its  objects,  reviewing  its  past  history  and  expressing  it>  hopes 
for  the  future.  After  an  impressive  prayer  by  the  Rev.  Win.  Rader,  P.  1..  Ennor,  Chairman  of  the  Convention 
i  ommittee,  introduced  Mayor  Edward  P.  Taylor,  who,  mi  behalf  of  the  City  of  San  Francisco,  extended  a 
warm  welcome  tu  the  visiting  engineers  and  in  a  few  briei  words  commented  on  the  science  oi  steam  engi- 
neering ami   the  important   position   it   occupies  in   industry. 

At  the  conclusion  of  his  remarks  the  button  was  pressed  which  gave  the  signal  fur  the  opening,  the  baud 
played  the  Star  Spangled  Banner,  bells  rang,  whistles  blew,  machiner)  roared,  and,  aided  by  the  cheers  "I 
the  spectators,  the  Mechanics'  Fair  of  '09  was  formally  under  way. 

In  view  of  the  numerous  exhibitors  it  i--  impossible  fur  the  Journal  to  include  a  complete  description  oi 
the  various  exhibit--  in  this  issue  and  a  description  ofa  part  P  given  below;  the  description  "I  the  balance, 
together  with  the  complete  proceedings  of  the  Convention  itself,  will  appear  in  our  issue  oi  June  26th. 


Exhibit    of    General    Electric    Co. 

The  exhibit  of  the  GENERAL  ELECTRIC  COMPANY,  in 
booths  119,  L20,  IM  and  182  attracted  a  great  deal  of  attention 
and  was  crowded  with  interested  visitors  during  the-  entire 
week.  Il  was  planned  by  A.  G.  Jones  anil  H.  10.  Dunn  of 
I  heir  San  Francisco  office  who  were  assisted  during  the 
week  by  F.  E.  Vickers,  A.  Strauch,  E.  O.  Shreve,  J.  S.  Bakei 
anil  G.  E.  Rutledge.  A  searchlight,  flaming  arc  lamps  and  a 
mercurj  arc  rectifier  were  in  continual  operation,  and  the 
i  xhibil  also  included  fan  motors,  power  motors  of  different 
types  and  some  typical  examples  of  their  heating  and  cook- 
ing devices.  A  35  k.  w.  3600  r.  p.  m.  non-condensing  Curtis 
turbine  attracted  a  great    deal  of  attention. 

THE  WESTINGHOUSE  ELECTRIC  &  MANUFACTUR- 
ING COMPANY,  Second  and  Natoma  Streets,  San  Francisco, 
occupied  hoi. His  116  and  117.  The  Westinghouse  exhibit  was 
;.   diversified  and  interesting  one  both   for  the  electrician  and 


exhibit    of    Westinghouse    Electric    »v    Manufacturing    Co. 

layman.  A  complete  line  of  electric  "irons,  luminous  radi- 
ators, hot  plates  and  other  heating  devices,  together  willi 
a  motor-driven  washing  machine  and  a  sewing  machine  in- 
terested the  women,  while  a  small  steam  engine  O] 
by  compressed  air  and  a  single  phase  motor  operating  an  air 
compressor  interested  the  mechanic.  The  exhibit  was  lighted 
by  a  large  Westinghouse  electric  sign  illuminated  by  a  27- 
volt.  10-watt  tungsten  lamps,  the  voltage  being  reduced  by 
tungsten   economy   coils   on   the   switchboard. 

This  exhibit  was  in  charge  of  J.  E.  Collins,  C.  D.  Herbert 
and  ,J.  G.  de  Reiner. 

THE  WESTINGHOUSE  AIR  BRAKE  COMPANY.  Pacific 
Building,  San  Francisco,  occupied  booth*  lis  ami  1S3  and  was 
in  charge  of  A.  V.  Peterson,  managei  ol  the  San  Francisco 
office.  It  include. l  belted  compressors,  direct  connected 
motor  compressors,  direct  connected  steam  driven  compres- 
sors and  accessories. 
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i:\hiliii    ni     Western    EHectrie    <'n. 

THE  WESTERN  ELECTRIC  COMPANY  was  located  in 
booths  136,  164.  Their  exhibit  included  a  complete  line  of 
i.  ii  inn  ins.  forge  blowers,  arc  lamps.  Sunbeam  tungsten 
lamps,  Blue  Bell  dry  batteries  and  a  complete  system  of  their 
most  recent  types  of  intercommunicating  telephones  in  lull 
operation.  The  exhibil  was  in  charge  of  F.  ('.  Todt  ami  E. 
K    Dyer  devoted -some  of  bis  time  during  busy  moments. 


Exhibit  of  Eccles  &  Smith  Co. 

In  (he  centra]  booth  THE  ECCLES  &  SMITH  COMPANY 
exhibited  Chicago  pneuma  ic  tools  and  air  compressors,  the 
manner  of  handling  tin  se  Is  ami  the  work  they  will  accom- 
plish, was  shown  In  the  demonstrator.  An  artistic  arrange 
men!  was  made  of  Albanj  grease,  mechanical  rubber  goods, 
Majestic  boiler  compound  ami  engineroom  supplies  in  general, 
Especial  mention  should  In-  made  of  the  Dean  boiler  tube 
cleaner.  The  manner  in  which  ii  removed  the  scale  from  a 
fire  tube  during  the  demonstrations  was  noted  particularly. 
The  ladies  fell  in  love  with  the  Thm  electric  washing  ma- 
chine. The  Eccles  &  Smith  Company  show  this  machine  as 
an  introduction  to  the  public  of  a  complete  line  of  household 
appliances  operated  in  electricity,  which  they  will  offerinthe 
near  future.  The  public  generally  is  invited  to  the  sample 
rooms,  "1   First   Street. 


\s  tn  the  cam  i  I  mihusi. ni  lamps,  the  C.-.'eial  Electric 
Compau>  in  one  of  their  recent  bulletin's  suggest  lb:  t  a 
wall  switch,  instead  oi  one  at  the  socket,  will  prevent 
jarrii  l    when  cold — iis  leas,    lurabte  state.  When 

wiping    ot   dusting  tin    bulb,  si, am-  oi   fixture,  the  lamp  should 
be  burning. 


Kxltihil    of    F:iirli:nikN.    Vmiin*'    »V    Co. 

FAIRBANKS,  MORSE  &  CO.,  158-162  First  Street,  San 
Francisco,  occupied  boo  hs  198,  I'm.  200,  257,  256,  lT.s.  in 
chargi  of  D.  ('.  Martin  C.  F.  Reuter,  L.  E.  Penniman,  P.  F. 
Wood  and  E.  V.  Sheppard.  Their  exhibit  was  an  elaborate 
i  lie  the  principal  features  consisting  of  duplex  steam  pumps, 
duplex  power  pumps  electrically  driven,  alternating  and  diced 
current   motors,  and  horizontal  and  marine  gasoline  engines 


Kvliiliit   <»i*    Maryhinil    Cnsiial 


Co. 


THE  MARYLAND  CASUALTY  COMPANY,  whose  borne 
office  is  in  Baltimore,  Maryland,  was  represented  during  the 
entire  week  in  an  attractive  booth  in  charge  of  ('.  M.  Han- 
sen, i  he  inspector  general  of  the  company,  assisted  by  W. 
B  Wentz  and  H.  W.  Wheatley.  The  object  which  ibis  com- 
pany had  in  co-operating  with  the  .Mechanics'  Fair  was  to 
advise  owners  and  operators  regarding  the  details  of  their 
business,  and  particularly  that  their  form  of  insurance  fur- 
nishes educated  and  trained  inspection  service;  also  to  ad 
<>  i  .  how  to  avoid  accidents  Literature  distributed  by  them 
treated  on  the  strength  of  rivets,  science  of  inspection  and 
other  features  of  interest.  In  connection  with  their  service 
they  emphasized  their  claim  that  the  hasis  of  boiler  insurance 
is  intelligent  inspection. 


NEWS  OF  THE  STATIONARY  ENGINEERS. 

San  Francisco  No.  1.  X  A.  S.  E.,  held  a  smoker  and  house- 
wanning  at  their  new  hall,  ll'l  Fulton  street,  on  the  evening 
of    June    10th. 

Tbi'  occasion  was  also  given  in  honor  of  the  sixty-first 
birthday  of  Bro.  Conrad  Witzel,  Hie  only  remaining  charter 
member  of  the  organization. 
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Exhibit   of   the   Crane  Co. 

CRANE  CO.'S  exhibit  consisted  of  a  display  of  valves  and 
fittings  ranging  in  size  from  %-inch  to  18-inch.  A  novel  fea- 
ture of  their  display  was  the  4-inch,  6-inch  and  n  inch  pipe 
bends  made  in  elbow  and  U  paUerns  in  their  San  Francisco 
shops.  Their  all  steel  valves  Eor  superheated  strain  were  also 
prominently  displayed.  The  exhibit  was  in  charge  of  Mr. 
Milton  G.  Moenning. 


Exhibit    of    John    Finn     Metal    \\  oi-ks. 

JOHN  FINN  METAL  WORKS  of  384  Second  Street,  San 
Francisc,  occupied  booths  125  and  176  where  thej  gave  a 
complete  exhibit  of  Babbitt  metal,  solder  and  galvanized  work. 
For  over  twenty  yean  this  company  has  made  its  head- 
quarters in  San  Francisco,  manufacturing  high  grade  Bab 
bin  metal  and  solder  for  every  purpose.  This  company  man- 
ufactures twenty-four  grades  of  Babbitt  metal  and  it  has 
always  been  their  policy  to  educate  the  machinery  and  engine 
manufacturers  in  the  proper  grade  of  metal  to  use  in  order 
that  the  purchase)  maj  secure  the  greatest  advantage.  This 
companj  maintains  a  force  of  experts  who  are  always  ready 
to  Eurnish  informa  ion  pertaining  to  the  grade  of  metal  re- 
quired  lor  any   service. 


o«rs  JWSBS*  WoRKS_ 


Gxhibit    nl    Bowers    Rubber    Winks. 

One  of  the  most  attractive  features  of  the  fair  was  the 
display  of  the  BOWERS  RUBBER  WORKS,  San  Francisco. 
The  exhibit  gives  a  general  idea  of  their  line  of  rubber  goods, 
all  of  which  are  manufactured  in  California.  Their  factory  is 
the  first  and  largest  on  the  Pacific  Coast  importing  crude 
India  rubber  and  manufacturing  it  into  all  kinds  of  mechanical 
rubber  goods  such  as  belting,  hose,  [lacking,  mats  and  molded 
goods.  The  exhibii  was  in  charge  of  John  M.  Powell  and 
If   R.  .Mansfield. 


Exhibit  of  Staples  &  Pfeiffer. 

STAPLES  &  PFIEFFER  of  102  Steuart  Street,  San  Fran- 
cisco, were  in  booths  112  and  113  which  were  in  charge  of 
Messrs.  Staples  and  Pfieffer,  assisted  by  F.  Hoffman.  They 
exhibited  the  S.  &  1'  self  cleaning  oil  burners,  self  cleaning 
oil  systems,  self  cleaning  oil  strainers,  self  cleaning  relief 
valve.  Their  claims  of  being  "up  to  date  and  a  daj  ahead" 
and  "no  fuss— no  worry— no  delay— no  trouble-  an 
numerous  engineers  ami  their  booth  was  crowded  continually. 
Thej  distributed  many  copies  of  their  books  on  "Oil-Burners 
and  Oil-Burning   Pointers." 

EXPOSITION     NOTES. 

p    ii    Doyle,  712  Market    St..  San   Francisco,   was  the  offi- 
cial photographer  and  furnished  all  pictures  of  exhibits. 

the  searchlight  in  the  exhibit  of  thi  General  Electric 
Company  was  in  the  bands  of  an  operator  wi  It  a  keen  appn 
ciation  of  stage  effects.  It  was  turned  on  bj  His  Honor  Mayor 
Taylor  at  the  critical  moment  when  pushing  the  btVton  which 
opened  the  fair  and  later  illuminated  the  smiling  face  of 
National  President  Fischer  during  his  introduction  from  the 
balcony. 
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TELEPHONE    AND    TELEGRAPH. 
BOTHELL,    WASH.  -The    Independent    Telephone    Com 
pain   will  erecl  a  building  for  a  sub-station. 

SAN  FRANCISCO,  CAL  \  new  wireless  plain  is  being 
installed  in  the  Pacific  ('nasi  Company's  liner  President.  A 
special  room  has  been  buill  on  the  after  hurricane  deck,  in 
which  Ihe  United  Wireless  Telegraph  Company  has  placed  a 
Lwo-kilowatl  plan!  to  take  the  place  61    he  former  system. 

SAN  FRANCISCO,  CAL.  With  the  idea  oi  increasing  he 
power  of  the  wireless  station  on  the  Farallon  Islands  so  thai 
a  conversa  ion  can  be  had  ai   leasl    1,000  miles  farther  awaj 

than  ai  the  sent  ti ,  a  party  headed  by  George  Hanscom, 

master  electrician  of  the  Mare  Island  navj  yard  is  al  the 
islands.  It  is  the  idea  of  the  navy  department  to  rebuild 
en  irelj  the  wireless  tower  and  to  install  a  number  of  new 
instruments.  This  work  is  expected  to  require  about  one 
month  in  complete.  When  finished  the  tower  will,  ii  is  as- 
erted,  have  the  highest  power  plant  in  the  service  id'  the 
governmi  at. 


INCORPORATIONS. 

FRESNO,  CAL. — Waratah  Oil  Company;  capital  stock 
$300,000;   h>  the  above  named  as  direc 

BAKERSFIELD,  CAL.— Kern  Four  oil  Company;  capital 
stock  linn. nun;  by  II.  !•'.  Brown,  I!  P  Taylor,  L.  It.  Works. 
.1     1).    Works   and    A.    M.    Williams 

VNAHEIM,  CAL  Security  oil  Syndicate;  capital  stock 
$240,000;  by  J.  E.  McDonald,  II.  P.  Caotes,  K.  A  Snyder,  J. 
Ii    Merrill,  and  I.  L.  Gates,  all  of  Los  Angeles. 

CORNING,  CAL.— Beacon  oil  and  Gas  Company;  capital 
stock  $200, bj  Charles  Hughes,  C   L.  Cofer,  .1.  I'.   Ri  i 

W.  A.   Fish  Of  Red   Bluff  and    H.   .\I.  Owens  of  San    Franc  i    i 

FRESNO,  CAL. — Minoru  Oil  Company;  capital  s  ock  $ 

000;  by  A.  I..  Weil,  M.  Syme,  Jessee  Mueller  and  William  E. 
Eckhoff  oi  San  Francisco  and  E.  B.  Davis  of  Oakland.  Place 
of  business,  San   Francisco. 

salt  LAKE  CITY,  UTAH.— The  Progressive  Telephone 
Company  of  Lincoln.  Tooele  County,  has  filed  articles  of  in- 
corporation with  the  secretary  of  state.  The  Capita]  is  $3500. 
The  incorporators  are  ten  residents  oi  Lincoln  .1.  W.  White- 
house,  president;  Harriet  W.  Sagers.  vice-president;  Charles 
Hansen,  secretary,  and  others. 

BAKKRSFIKLD,  CAL.— Articles  of  incorporation  for  the 
Producers'  Transportation  Company  which  will  handle  the  oil 
oi  the  independent  producers  of  Kern  County  and  Coalinga 
have  been  filed  here.  The  company  is  capitalized  for  $7,000,- 
000  and  the  directors  are:  L.  P.  St.  Clair.  S.  W.  Morshead, 
W.  W.  Welsh,  M.  V.  McQuigg,  Thomas  O'Donnell,  L.  W.  An- 
drews and  W  B.  Robb.  Bakersfield  is  the  principal  place  ol 
business.  The  Union  Oil  Company  is  reported  to  be  financing 
the  corporation. 

NEVADA    CITY.    CAL— Articles   of   incorporation    of   the 

.Middle   Yuba    Hidro-Electric  Power   Company   have   been   filed 

here.      The    principal    place    of    business   is    to    be    Nevada    CitJ 

and    its   capital   slock    is   $400,000.     The   directors   named   are: 

\.  D.  Foote,  c.  AI.  Wilson.  W.  H.  Martin,  L.  M.  Hancock.  I.    X 

and  Dr.  A.  H.  Tickell.     They  are  all  local 

!    will   build   an  electric  power   plant   on   the  Middle 

above  Graniteville  to  supply   power  to   the  mines 

of  ib:.  1  other  Nevada  and  Sierra  county 

mining  towns. 


TRANSMISION. 
HANFORD,   WASH.  The   Hanford   Irrigation   and    Power 

Company    has    lei    a    c acl    to   the   Allis-Chaliuers   Company 

for  machinerj  foi  an  electric  sub-sfation  and  waterworks  in 
Hanford      Electric  current  is  to  be  brought  down  from  Priesl 

Rapids  10  Hanford  perate  a  pump  with  a  capacitj  of  750, 

gallons  a  daj 

WALLA  WALLA,  WASH       I  Ma  us  for  a  mw   $100,1 power 

plain    and    sub-slat  ion    and    lor    a    $30, ffice    building    and 

depot    has   been   announced    In    officers   ol    the    Northwesl    Cor 

poration,  the  holding  companj   for  the  local  electric  light  com 

panj  and  Ihe  Walla  Walla  Vallej  Traction  Company,  work 
lo  commence  ai    once 

YREKA,  CAL  Harvej  i  Sarter  and  assistants  have  com- 
pleted Hie  survej  oi  'in  Siskiyou  Electric  Light  and  Power 
Company's  new  power  one  from  the  Fall  Creek  power  house 
as  far  as  Sisson.     Up  to  this  point  the  route  follows  the  town 

Ship  lines  and  is  perfectly  Straight.  When  ihe  line  passes 
Sisson  a   branch   will   be  run   wesi    to  the  town.      Al    the  point    of 

intersection  ihe  main  line  diverges  to  ihe  east  ami  will  follow 
ib-  counts  road  into  Dunsmuir.  The  survey,  which  is  arboul 
55  miles  long,  will  be  completed  in  a  few  weeks.  Ii  runs 
through  the  Big  Springs  country  and  will  furnish  power  to 
pump  water  and  irrigate  thousands  of  acres  of  dry  land.  The 
company  is  extending  ihe  south  emi  of  the  Fall  Creek  power- 
house lo  accommoda  e  ano  bei    1000-k.  w.  generator.    The  new 

line    will     be    equipped     with     heavy     copper    wire.       The    poles. 

wire  ami  Insulators  are  now  at  Ager,  Montague,  Weed  and 
Sisson  ready  for  distribution  along  the  line.  The  construction 
crew  will  work  south  from  Fall  Creek,  following  up  the  sur 
veying  crew  The  various  lines  of  the  companj  will  be  tied 
together  as  fasl  as  com  pie  ed  in  order  thai  power  may  he 
pumped  from  one  line  to  another  in  case  of  accident  al  any 
point. 


FINANCIAL 

MONROVIA,  CAL.— This  place  has  void  $n;,; in  bonds 

for  waterworks  improvements, 

HOOD  RIVER,  OHIO.— An  election  will  be  held  .Inly  28  to 
M"e  on  ihe  question  of  issuing  bonds  in  the  sum  of  $90,000  for 
a    municipal   water  system. 

JACKSONVILLE,  ORE.— The  people  of  Jacksonville  will 
this  week  vote  upon  a  bond  issue  of  $100,000  for  Ihe  construc- 
tion of  water  works  for  ihe  citj 

CENTRAL  POINT.  ORE.— The  City  Council  has  taken 
initial  steps  toward  issuing  bonds  to  the  amount  of  $25,000 
for  the  installation  of  waterworks. 

HILTON".  ORE.— The  election  held  May  25  resulted  in  a 
large  majority  favoring  the  issuing  of  bonds  to  the  amount  of 
$15,000  for  the  extension  of  the  city  light   and  power  plant. 


ILLUMINATION. 


FRIDAY  HARBOR,  WASH— The  Pacific  Electric  Com 
pany  of  Port  Townsend,  has  applied  to  the  city  council  for  a 
fifty-year  franchise  to  furnish  electric  lights  for  Friday  Harbor. 

SANTA  ANA.  CAL. — Application  has  been  made  to  the 
Supervisors  for  a  25-year  franchise  tor  a  transmission  and  dis- 
ii  Uniting  system  for  light,  heat  and  power  purposes.  Sealed 
bids  will  be  received  h\  ihe  Hoard  of  Supervisors  up  to  July 
7th. 
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KENDR1CK,  IDAHO.— A  franchise  lias  l, ecu  granted  to 
the  Kendrick  Gas  Company  to  furnish  gas  to  residents  of  the 
town. 

PULLMAN,  WASH.— The  Trustees  of  the  State  College 
are  considering  $50,600  expenditure  on  the  lighting  and  heat- 
ing plant. 

NATIONAL  CITY.  CAL.— The  City  Trustees  are  figuring 
on  two  separate  schemes  for  increasing  the  efficiency  of  street 
lights  in  National  City. 

BELLINGHAM,  WASH.— The  Washington  Mining  &  De- 
velopment Company  will  spend  $200,000  in  erecting  a  power 
station  on  Collins  Creek.     W.  X.  Bath  is  director. 

SAX  DIEGO,  CAL— The  City  Council  has  awarded  a  con- 
tract for  furnishing  ornamental  iron  posts,  eight  in  number, 
for  Fifth  street,  from  B  to  C.  to  tin-  Standard  Iron  Works, 
their  bid   being  $72:..:':'. 

SAX  DIKGO,   CAL.— The  San   Diego  Consolidated   Gas   i- 

Electric  Company  has  increased  its  capital   from  $1,500,1 it. 

$3,500,000;   extensive  improvements  will  be  made  to  its  plain 
R.  L.  Clarke  is  superintendent 

SAN  JOSE,  CAL.— Sealed  bids  will  be  received  by  the 
Board  of  Supervisors  up  to  July  12,  L909,  lor  a  franchise  to 
construe!  underground  conduits  as  applied  lor  by  the  Los 
Gatos  Ice.  Gas  &   Electric  Company. 

LOMPOC,  CAL— The  stockholders  of  the  Lompoc  Light 
ami  Power  Companj  met  ibis  week  and  elected  directors  and 
transacted  other  business  matters  of  importance.  It  was 
decided  to  replace  the  engine  with  one  of  double  efficiency 
or  about  150  horsepower.  Mr.  Heller  was  re-elected  president ; 
.Mr.   Baird,  vice-president   and  T.  P.  Fox,  treasurer. 

OAKLAND,  CAL. — Work  began  June  1-lth  on  the  new 
plant  of  the  Oakland  Light  and  Power  Company  at  the  corner 
of  Fiisi  and  Alice  streets.  The  company  is  capitalized  at 
$1,250,000.  Tin-  new  power  plant  will  be  equipped  with  ma- 
chinery sufficient  to  generate  25,000  horsepower,  and  it  is 
expected  the  new  plant  will  be  in  operation  by  January  1st. 

SAN  FRANCISCO,  CAL.— A  new  electric,  gas  and  powei 
company,  organized  by  Rudolph  and  Clans  A.  Spreckels  has 
been  incorporated  under  the  name  of  the  Municipal  Light  and 

Power  Company.     Ii  is  capitalized  at  $1,000,000,  of  which  $£ 

has  been  subscribed,  $100  by  each  of  the  the  directors,  who 
an.  Rudolph  Spreckels.  Clans  A.  Spreckels,  Percival  S.  Scales, 
.1.  II.  fiandford  and  Frank  Hauold,  clerks  in  the  Spreckels 
office.  An  electric  light  plant  known  as  the  Spreckels  plant 
has  been  in  operation  for  some  time  on  Jesse  street  near  Third 
si  reel,  and  recently  has  been  enlarged.  It  has  been  supplying 
liuhi  io  several  of  the  Spreckels  buildings,  also  to  the  Phelan 
building  on  Market  street,  and  to  adjacent  hotels,  and  it  is 
believed  thai  this  plant  is  the  basis  for  the  formation  of  the 
new  company. 

IMPERIAL,  CAL—  W.  F.  Holt,  who  has  been  spending 
i  he  week  in  Imperial  Valley,  says  El  Centro  and  Imperial  will 
have  domestic  gas  service  simultaneously.  He  has  ordered 
l en  carloads  of  service  pipe,  five  for  Imperial  and  five  for  El 
Centro,  and  these  are  to  be  shipped  at  once  from  Pittsburg. 
Contracts  for  the  entire  gas-making  plant  have  been  awarded, 
and  the  machinery  will  soon  begin  to  arrive  in  the  valley.  It 
is  probable  that  the  erection  of  the  plant  at  El  Centro  will 
not  be  started  until  September  1st,  as  the  summer  heat  is 
too  great  for  best  results  from  workmen  who  will  come  from 
the  East  to  equip  the  plant.  In  the  meantime  material  will 
be  assembled  and  the  concrete  foundations  will  be  laid,  so  that 
■rapid  progress  may  be  made  when  the  structural  work  is 
once  started.  Mr.  Holt  expects  to  be  ready  to  serve  gas  to 
residents  of  El  Centro  and  Imperial  by  December  1st.     Later 


he  will  make  arrangements   to  pul    in 
ley  and  Calexico. 


521 


;as   al    Holtville,    I'.raw- 


TRANSPORTATION. 
HALF  MOOX  BAY,  CAL.— L.  Coburn  of  Pescadero  is  con- 
templating building  a   si  reel    railroad  from  Pescadero  to   Feb 
hie  Beach. 

LA  MESA,  X.  M. — A  franchise  has  been  granted  to  O.  H. 
Bowen  to  construct  and  maintain  a  street  car  line  between 
Las  Cruces,   Messilla  Park  and   College. 

ROCKFORD,  WASH.— The  people  of  this  place  have  pe- 
titioned the  Spokane  &  Inland  Electric  road  to  build  its  pro- 
posed line  into  the  Coeur  d'Alene  Indian  reservation  through 
this   town. 

SACRAMENTO,  CAL- -The  blockade  maintained  by  the 
Southern  Pacific  Company  against  the  Northern  Electric 
Railway  Company  at  Front  and  R  streets,  and  at  Front  and 
O  streets,  for  two  weeks  has  been  raised.  The  Northern  Elec 
nie  may  now  build  its  crossings  through  and  over  the  Front 
treet  lines  of  the  Southern  Pacific  and  there  will  be  no 
derailed  cars  to  retard  progress.  The  officials  of  the  Northern 
Electric  Company  have  signed  up  a  contract  offered  by  the 
Southern  Pacific  Company  officials,  by  means  of  which  the 
latter  road  protects  its  rights  and  the  former  pays  for  the 
■  xpense  of  making  the  crossings. 

VALLEJO,  ('AL— Captain  Charles  Hatch  of  the  Monti- 
cello  Steamship  Company,  President  W.  Botsford  of  the  Val- 
lejo  and  Xapa  Valley  Electric  road  and  Superintendent  Mc- 
Intyre  have  left  for  a  visit  through  Lake  County  in  an  auto- 
mobile to  determine  the  best  route  for  the  extension  of  the 
local  road  into  Lake  County  and  also  to  try  and  secure  a 
right  of  way  for  the  proposed  extension  from  St.  Helena 
to  Clear  Lake.  At  present  the  electric  road  surveyors  are 
laying  out  the  lines  for  an  extension  of  the  road  from  SI. 
Helena  to  a  point  in  the  vicinity  of  the  Graystone  winery, 
hair  a  mile  north  of  the  city.  This  section  of  the  toad  will  be 
constructed  immediately,  as  the  rails  and  ties  are  already  on 
the  ground. 

FRESNO,  CAL. —  The  contracts  have  been  signed  by  the 
Fresno.  Hanford  ami  Summit  Lake  Railway  Company  with 
an  Eastern  construction  company.  The  contract  calls  for  one 
million  dollars,  the  amount  to  be  paid  out  to  put  the  road 
into  operation  and  the  actual  grading  of  the  road  and  laying 
of  track  must  be  stai\ed  not  later  than  July  15th  of  this  year. 
In  the  contract,  it  is  provided  that  the  interurban  line  must  be 
in  operation  by  April  1.  1010.  As  the  preliminary  survey  work 
has  been  completed,  all  these  engineers  will  do  now  will  be 
to  get  the  right  of  way  ready  for  the  ploughs,  shovels  and 
teams.  As  soon  as  the  engineers  have  made  a  good  stari  along 
this  line,  dirt  will  begin  to  fly  and  work  will  be  rushed  as  fast 
as  possible.  The  Franklin  Construction  Company,  an  Eastern 
firm,  will  have  charge  of  the  building  of  the  road.  The  new 
line  will  be  a  standard  gauge  road  and  the  rails  will  be  of  75- 
pound   steel. 

SAX  FRANCISCO,  CAL.— According  to  a  reporl  from 
Fresno  the  lines  of  the  Fresno  Traction  Company  will  be  taken 
over  by  the  Harriman  interests.  A,  G.  Wishon,  the  present 
manager  of  the  street  railway  lines,  is  to  be  superseded  by 
one  of  the  Harriman  officials,  but  his  name  has  not  been  made 
public.  Local  officials  of  the  traction  company  are  still  in 
the  dark  concerning  the  proposed  change.  Among  those  men- 
tioned to  succeed  Wishon  is  Chief  Clerk  W.  Durfy  of  the  local 
office.  Incidentally  it  has  leaked  out  that  a  more  distinct 
separation  will  hereafter  exist  between  the  Fresno  Light  and 
Power  Company  on  one  side  and  the  street  railway  company 
on   the   other.     The   former   is   controlled    by    Hie    Huntington 
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es  s.  while  the  latter  is  now  owned  and  controlled   bj    a 

: corporation   having   its  headquarters  in   Los   Angeles 

\     i;     Wishon    is   general    manager   I'm-   both    companies.      If 

the  contemplated  entrj    of  the   Harriman   i pie  takes   place 

Wishon  will  likelj  assume  chargi  of  the  light  and  power 
companj  foi  the  Huntington  interests.  A.  G  Wishon  declares 
thai   (here  is  absoluti  Ij    no  truth  in  (he  report. 


OIL. 
SANTA    BARBARA,  CAL.— Surveyors   for  the   Associated 

(,il  C pany,  who  are  fixing  a  nunc  for  the  proposed  pipe  line 

from   McKittrick   to  Gaviota   have  reached  the   west   slop,.  o"f 
Tepusquel   grade,  and  their  work  is  nearly  done 

II  UNES,  ORE-  IV  M.  Mum  of  La  Grande  has  secured  the 

contract   for  boring  a   well  2, feel   deep  on  the  oil  lands  of 

Mi.'  Eastern  Oregi ii  and  Gas  Company,  of  si    Johns,  Ore. 

Work  will  commence  as  soon  as  the  machinery  can  !»•  placed 
on   the  ground. 

SANTA    BARBARA,    CAL.     The    Kahn    Consolidated    oil 
Companj    of  Los  Angeles,  lias   begun  operations  on   the   lliu 

gins  place  in  Carpenteria.     A  standard  rig  has  I n  erected 

by  ('has.  Bates  of  this  city  and  thn  e  more  rigs  will  ho  erected 

i  a  short  lime. 

SAN    FRANCISCO,    CAL.     A      steel      oil-burning      tank 
steamer  for  the  A  Oil  Company  for  use  in  the  trade 

oul  of  this  port,  is  under  construction  at  the  yards  of  the 
Newporl    News  "Shipbuilding  Company.     The  vessel   is  to  he 

finishi  il   w  ii  hin  a   j  ear  anil   will   i  •      The      earner 

"ill  !"■  390  feel  iii  length,  19  feel  in  breadth  and  deep. 

LEBANON,  ORE  C  W  Taylor,  manager  of  the  Cascade 
Petroleum  Company,  states  that  the  location  of  the  Srsl  well 
will  he  definitely  decided  this  week.  The  company  has  de- 
termined io  install  a  big  California  Standard  rig  instead  of  a 
Star  machine,  as  first  planned,  and  has  placed  an  ordi 
this  with  a  Los  Angeles  house.  The  drillers  and  rig  builders 
are  now   a     Portland  and  will  he  here  next   wei 

BAKERSFIELD,  CAL.     The   Union  Refinery,  in   the   Kt 
Kiver  fields,  east   ol   the  Standard's  tanks,  is  engaged  in  en- 
largement which  will  almost,  if  nol  quite,  double  the  capacitj 

of  the  plant,  and  make  il  the  largest  refinery  in  the  county, 
one  new  150  horsepower  boiler  is  being  installed,  and  five 
new  stills.  There  are  al  present  three  boilers,  of  about  60 
horsepower  each,  and  six  smaller  stills.  The  work  will  he 
c  ompleted   within   a    feu    weeks. 

PORTLAND,  ORE.-  Good  progress  is  being  made  in  sal 
vage  operations  on  barge  No.  91,  owned  by  the  Standard  oil 
Company,  which  went  ashore  near  the  mouth  of  the  Columbia 
river  several  weeks  ago  Vboul  17,000  barrels  of  oil  have 
been  pumped  from  the  vessel's  lanks  and  the  craft  has  been 
floated  a  distance  of  half  a  mile  and  beached.  Sundaj  she 
was  placed  on  an  even  keel  and  ii  is  expected  that  she  will 
he  towed  to  Portland  during  the  week  for  repairs. 

MARICOPA,  ARIZ— The  Le  Blanc  well  out  on  the  flat  has 
resumed  operations  after  a  shut  down  caused  by  lack  of  boiler 
water  Connections  have  been  made  with  the  Union  Oil  Com- 
pany's water  well  and  operations  will  he  pushed  rapidly  for- 
ward. The  well  is  now  1420  feel  deep,  7  5-8  inch  casing 
being  used  at  the  present  time.  The  Essex,  nearby,  has 
reached  a  depth  of  1300  feet  with  a  10-inch  casing.  Both  these 
wells  ,ne  worked  on  the  circulating  system  by  Ben  Howe,  tin' 
superinl  endent. 

BAKERSFIELD,  CAL. —  \ll  arrangements  h;i  per- 

l    for   the  in.     from    Temblor   to    McKit- 

Irick,  and   H.   B.   Guthrej    who   ,s   interested   in    the   Temblor- 

McKittrick  compan  :i    for   the  West    Side  to  arrange 

ches  for  the   pipe.     All   the   rights  of  waj 

and  i  he  actual  work  of  laying  the  line  will 

have  been  begun  before  the  end  of  June.     The  new  line  will 


l"'     ;l  feel    long  and    will   extend    from    section   30   al    Ten, 

blor,  across  30,  ::l'.    13,  and    II.  to  McKittrick,  connecting   with 
the   Associated    pipe   line.      The   new   line   will   he   four   inches 

in  diameter  and  win  have  a  capacity  of  aboul  6, I  barrels  a 

clay-     h   's  believed    hai   this  line  will  care  for  i  he  outpul   ol 

L1'e   field    for  the   next    two  years      The   Ten i    McKittrick 

ii'     eight   producing  wells  on  its  property,  the  host  ,,t   which 

d°es  td t    150   barn  Is  a  day.     The   pipe   line   will   have  an    ini 

ii.il  pumping  station.    Two  tanks  are  to  he  buill  of  1,250  bar 
rels  capacity,  ami  II  is  expected  thai  the  line  win  he  carrying 

oil   within   the  next    60  days.      Tin-  first    pipe   will  arrive  on   the 

ground  h\   June   L5th. 

BAKERSFIELD,  CAL.  President  St.  Clair  of  the  Inde 
pendenl  oil  Producers'  Agency,  says  thai  the  survey  for  the 
proposed  Independent  pipe  line  lias  been  completed  from  Coal- 
inga  to  McKittrick  and  right     ol   waj   are  now  being  secured 

for  ihis  u,„i  oi   the  route.     The  right  of  way   for  the  line 

ex  ending    from    Dudlej    to    'he   Coasl    has    been    s. ■cured.      The 

I'll"'  has  been   purchased   bul    not    shipped      It    win   he  eight 
inches  in  diameter,  and   will   have  an  estimated   capacity   of 

-''■ '   barrels   pel    day.     The   incorporation    papers  of  the   pip.. 

line  companj   will  he  filed  probably  by  the  middle  of  the  week. 

WATERWORKS. 
VENICE,    CAL.      Ih.     Venice    Water    Company    has    let    a 

contract    for  another  20, gallon   watei    tank   to  (he   Pacific 

Tank  Company. 

I'oi;  i  LAND,  ORE  Sealed  hids  are  being  received  tit  the 
office  of  the  Port  of  Portland,  City  Hall,  for  s  eel  riveted  pipe 
and   special   pr  .  ■ 

SACRAMENTO,    CAL.     A    contract    for    furnishing    forty 
dozen    water    taps    has    been    awarded    lo    the    ,\1  iller  Knwrighl 
or   $912. 

SAX    RAFAEL,    CAL      The    Board    of    Si rvisors    have 

received  from  K  Crooker  of  San  Anselmo  tin  application  lo 
operate  .a  private  water  company  in  Deer  Park. 

rOPPENISH,  WASH.  A  special  election  will  be  held 
this   week    to   vote   on   the   question   of  issuing   bonds   in   the 

sum  of  .<j  i .: the  purpose  of  installing  water  and  sewer 

systems  for  the  town. 

LEAVENWORTH,   WASI  I.  -Permission   has  n   granted 

to  the  Tumwater  Light  ,v-  Watei  Company  to  use  Thirteenth 
and  Commercial  streets  to  the  river  for  the  purpose  of  laying 
water  mains  ami  erecting  a  pole  line  therein. 

TACOMA,  WASH.  The  City  Council  has  passed  tin  or- 
dinance providing  foi   tin    laying  of  eight,  six  and  sixteen-inch 

water  mains,  togethei  with  necessarj  gates,  toes,  crosses,  etc., 
in  certain   streets   ..i   improvemenl   district   541. 

REDLANDS,  CAL— Work  will  begin  in  a  lew  days  upon 
a  new  pipe  line  f..r  the  Kedlands  Heights  Water  Company 
to  run  from  tin  wesl  end  of  the  Crafton  pipe  line  to  the 
junction  of  the   Heights  line  with   the  South   .Mountain. 

SAN   FRANCISCO.    CAL.      At    a    t ting    of   the   Board   of 

Public  Works  this  week  hids  were  received  for  supplying  1200 
hydrants  to  be  used  in  the  auxiliary  fire  system.  The  lowest 
was  that  of  the  Union  Iron  Works,  al  $119.74  each.  The  next 
lowest  bid  was  the  Risdon  Iron  Works,  at  $198.50. 

OAKLAND,  CAL— l'.hls  for  the  construction  of  a  pipe 
line  on  the  Beck  road  in  Livermore  road  district,  were  as 
follows:  L.  L.  Page,  $4915;  David  McDonald.  $5790;  II.  Could, 
$5698.35.  The  contract  was  awarded  to  11.  Gould  who  was 
allowed   4-"i  days  in  which  to  make  the   improvements. 

SAN  DIEGO,  CAL.  -The  Southern  California  Company 
was  yesterday  morning  empowered  by  the  common  council  to 
furnish  material  for  and  construct  and  lay  a  water  main 
of    6-inch    cast-iron    water    pipe    from    the    present    city    main 

erly   t.>  and   through    Newport   avenue   in   Ocean    Peach. 
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Classified  List  of  Advertisers, 

and  Material  They  an 

Prepared  to  Furnish. 


There  is  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
sent of  his  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer — who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for   appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
good*.  prevent  Bubgtitution 
and  protect  the  purchaser.  If 
thia  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

l.nmp     \<l.i|,i<  i -< 
Amerii-an  Ever  Ready  ''<» 
Benjamin   Electric  Mfg.   Co. 
Bryant    Electric    Co. 
Dale  Co. 

General     Electric    Co. 
Hubbell.     Harvey. 
Perkins   Elec.  SwtchMfg.Co. 

ALARMS. 

Itiuul.'tr    Altiriiin 

Edwards   &    Co. 

Electric  Goods  Mfg.   Co. 

Part  rick, Carter&WllkinsCo. 

Stanley     &     Patterson,     Inc. 

Western    Electric    Co. 

I'lre   AliirniM 

Edwards  ,v   Co. 

Part  rick. Carter&WilkinsCo. 

Western    Electric    Co. 

Water    Alarms 

Part  rick. Carte  r&WilkinsCo. 

ANCHORS 

Johns-Manville   Co.,    H.    W„ 

"J.     W." 
Kierulff,    B.    F.    Jr.    &    Co., 

"Hubbard." 
Klein    &    Sons,    Mathias. 

ANNUNCIATORS 

Edwards  &   Co. 

Elec.  Goods  Mfg.  Co.. 
"Ross,"  "Rivol,"  "Per- 
fect,"   "Noxall." 

Patrick,  Carter  &  Wilkins 
Co.,    "King." 

Standard  Elec.  Works.  "C. 
&    S." 

Stanley     &     Patterson,     Inc. 

Telephone  &  Elec.Equip.Co. 
"Holtzer-Cabot    &    Co." 

Western   Electric   Co. 

ARMS. 

Cross    Anna 

American    Cross    Arm    Co. 
Walworth    &    Neville." 

California  Pole  &  Piling 
Co. 

Kierulff.    B.    F..    Jr.    &    Co. 

Walworth  &  Neville  Mfg. 
Co. 

Western  Electric  Co..  "Wal- 
worth  &   Neville." 

Mast   Arms 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Ft.    Wavne    Electrical   Wks 

Kierulff,  B.  F.,  Jr.  &  Co.. 
"Cutter." 

Western  Elec.  Co.,  "Fletch- 
er." 

Desk   Phone   Arms 

Iiean    Electric    Co. 

Electric  Appliance  Co., 
"Eaco." 

Kierulff.  B.  F.,  Jr.  &  Co., 
"Sterling." 


PAISTE       TAPLETS 

Make  Moulding  Work  Easy 

They  eliminate  all  the  old 
ways  of  doing  the  work  that 
cost  money.  Now  with  a 
"Taplet"  your  branch  wires 
are  simply  taken  off  from 
set  screws.  No  soldering 
no  taping  no  cutting  of 
capping  and   moulding. 

Taplets  more  than  save 
their  original  cosl.  Paistery 
(monthly)  tells  all  about 
.  them  and  many  other 
^  good  things.  Do  you  get 
your  copy?  A  request  under 
your  letter  head  brings  it. 

H.  T.  PAISTE   CO. 

PHILADELPHIA,  PA. 

NEW   YORK  BOSTON  CHICAGO 


l 


SECURE   MODERN    SWITCHES 


The 


*-TT»  Swiii  h 


1  '  j    I\(  HES    1)111 

I  [as  many  pi >int^  < > t  superi- 
ority over  i  it  her  s\\  n<  hes 
cm  the  market. 

(  Irder  ,i  catalogue  fr<  mi  us 
and  tin-  sm  itches  In  mi  your 
jobber. 

The  Arrow   Electric   Co. 

HARTFORD,  COINN. 


"\                 ^^ 

AMERICAN  CROSS-ARM C 

o. 

ASK 
/%yOUR  DEALER/A 

walwor™sk^Jni  evi  lle 

^CBOSS-ARWSV 

CHICAGO 

/^ 

^\ 

'The    Paint    That   Won't  Come  Off" 

STERLING  PAINT  CO. 

PRESERVATIVE     PAINTS 

Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 

Because    it    is    the    Best 
It  is  the  Cheapesl 


SUBEROIl  RUBEROID  ROOFING 


BONESTEtL  &  CO.,  Agents 

118  first  Street.  San  francisco 


ELECTRIC    PORCELAIN 
SPECIALTIES 

AND 

THE    WELL     KNOWN    STAR    OVAL 
AND    STAR    IDEAL    INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,     N.   J. 


PELTON-FRANCIS    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of    any    capacity    contracted    for    and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

1011    MONADNOCK  BLDG       SAN  FRANCISCO    CAL. 
84    WEST    ST.,     NEW    YORK    CITY 


OUR    SPECIALTIES    FOR    ELECTRICAL   USE 

|  INSULATING  TAPE 


krWSk  ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL    FOLDER 

Electrical  Insulation" 

THE   PARAfflNE   PAINT   CO.,    San  francisco 


DUN  CAN 

TRANSFORMERS  and  METERS 

are  of  the  highest   grade 


LARGE    STOCK    CARRIED    IN     SAN   FRANCISCO 

G.   A.  Wl  LBUR 

61    SECOND  ST.,  SAN   FRANCISCO 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 

1  1     Broadway    —    New  York 
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A 

Allis-Chalmers    I  2 

San  I'  I. sco    v'''  M  i 

American  Circular  Loom  I 
Boston,    4G    Milk. 
San   Francisco,   .70  Fol- 

Sl'lll 

Seattle,    Lowman    Bldg. 
American  Cross-Arm  Co. 
Chicago ,     1 1  •  ■  y  w  o  r  t  h 
Bldg. 

American  Ever  Ready  I  I 

San   Francisco,  Tr>5  Fol- 
som 

Lob     Angeles,     1038     S. 
.Main. 

American   Transformer  Co. 

Newark,  N.  J. 
Armsby  Co..  The  J.  K.  4 

s  a  a      Francisco,    X  e  w 

Monti  '     i  low 

al.l    Sis. 

Arrow  Electric  Co.  7 

I  larl  fold,   Conn. 

Aylsworth  Agencies  Co. 
San   Francisco,   165 

on, I   St. 

B 

Beggs&  Wold    Co.  14 

San     I 
shin. 

Belden  Manufacturing  Co.  4 

Chicago,     194    Michigan 

St. 

Benjamin  Elec.  Mfg.  Co.  I  3 

igo,    i'    W    Jackson 
Bvd. 
San  Francisco,  151  New 

Montgomery. 

Blake  Signal  and  Mfg.  Co. 
Boston,   246  Summer. 

Bonestell  &  Co  .-    7 

San  Francisco,  l  is  First. 

Bossert  Elec.  Construction  Co..  1 1 
Utica,  N,   V 

San   Fra  ncisco,   7  7u   Fol 
som. 
Seattle,    Lowman    BMg. 

Brookfield  GLss  Co.,    The  I 

New      Yoik.     U.     S.      Exp 
BUS. 

Brooks-Follis  Elec.  Corp'n  » 

San    Ft  a  i       3co,    44    Sec- 
ond  St. 

Bryant  Electric  Co. 

dgeport,    Conn. 
San   Francisco,  809  Mis- 
sion. 

Byron  Jackson   Iron  Works       23 

Sail   I  I  M.irket 

c 

Cal.  Inc.  Lamp  Co. 

San   I- 1  .in*  is 

California  Pole  and  Piling  Co. 

San    Francisco.    Si<" 
Fife   Building. 

Chase  Shawmut  Co.  1  I 

Newburyport,  Mass. 
San   Francisco,  770  Fol- 
soin. 
Seattle,    Lowman    Bldg. 

Cutter  Company,  The     10 

Philadelphia. 

San   Fran  ■  I   Fol- 

som. 

Seattle,    Lowman    Bldg. 

D 

Dale  Company,  The         I] 

New  York    nn;  w. 

Seattle     Lowman    Bldg. 


Dean  Electric  Co. 
Elyria.  Ohio. 

San     I  I     606    Mis- 

sion. 

Dearborn  Drug  &  Chem.  Wks.  1 4 
0     r         .'    Bldg. 
San    K  r  a  n  c  i  s  c  o, 

■lit. 
i.os  Angeles,  355  E.  2d. 

Dielert-Swenson  Co.  14 

San    Francisco,    SO    Te- 

ha ' 

Duncan  Elec.  Mfg.  Co  7 

Lafayel  te,    Indiana. 
San    Francisco,    in 

ollil. 

E 

Edwards  &  Co.,  I  i 

New     York.     140th 
Exterior   Sts. 

Electrical  Contractors'  Ass'n       18 

\    N 

Electric  Appliance  Co.  1 

San    Francisco,   730  Mis 
slon. 

Electric  Goods  Mfg.  Co. 
Boston,   Mass. 
San  Francisco,   165  See- 
on,  1  St. 

Electric  Storage  Battery  Co 
Philadelphia. 

Francisco,   '  !rocker 

F 

Fairbanks,   Morse  &  Co.  2  i 

I  on  Wayne  Elec.   \\  orlc  24 

Fort   Wayne,   lnd. 
San   Francisco,  604 

si.m 

G 

General  Electric    Co.  20 

tady,   X.    Y. 

i.      Lliiion 
Trust    Bldg. 
i.os     V.  n  g  el  e  s,    Helta 

Hld«. 

Ho.   Colman    Bldg. 
Port  land,     \Y  o  r  c  e  ster 

Goeri,  Co..  O.  C.  9 

mot 

H 

Habirshaw   Wire  Co.         

New  York.  253  Broad- 
way. 

Henshaw.   Bulkley  &   Co.  5 

San  Francisco,  219  Spear. 
i  lakland,  5th  &  Franklin. 
I.os    \  :ii2  S.  Los 

Angeles. 

Holophane  Company,  The 
Xew    York.    2:1    Fulton. 
San  Francisco,  151  New 

Montgomery. 

Hubbell,  Harvey,   Inc.  9 

Bri  i.mn. 

San  Francisco,  770  Fol- 
som. 

Lowman    Bldg. 

Hughes  &  Co..  EC.      9 

San    :  Fol- 

Hunt,  Mirk  &  Co ...    6 

San   Francisco.   141   Sec- 
St. 

I 

Indiana  Rubbc&  Ins.  Wire  Co.    I 
0,   Indiana. 


Johns-Manville  Co.,   1  1.    VV. 
New   Yin  k.   100   William. 
San    Francisco,    1 59  New 
Mont 

I.os  Angeles,  203   E.  5th. 
I  ■  le.  576   1st   Av     So. 

K 

Kellogg  Sw'b'd  &   Supply  Co.  15 

i  '!in 

San    I  i.  SS  First. 

Kierulff,  B.  F.  Jr.  &  Co.. 

mgeles,      120     S. 
i.os  Angeles. 

San  .   133  New 

Montgomi 

Seat!  lo,     ln'i    Central 

\lathias  &  Sons  14 

i  Ihlcago,    96     W.     V  a  ii 

Bill  en 

Krantz  Mfg.  Co.,  I  I 

iklj  n,  X.   Y  .  160  7th. 

i ;,:,  New 
Mm  si. 


Locke   Insulator   Mfg.  Co.    .        4 
Victor,  X.   Y. 
San     I  ■     Monad- 

nock  lods. 
i.os   A  n  g  e  1  •■  s,    c 

ttle.   Colman    Bldg. 

M 

Moore,  C.  C.  &  Co.,    Inc. 
San  Francisco,  99  First. 
I.os      \  i    ge  1  e  s.     Trust 

Si  ati  le,    Mutual    Life 

Bldg. 

Portland,    Wells    Fargo 

Bldg. 

N 

New  York  Insltd   Wire  ( 
New    York.    114    Liberty. 
San    I'i   i  n    I       o  Fol- 

som. 

tie,    Lowman    Bldg. 

o 

Ohio  Brass  Co. 

Mansfield,   Ohio. 

M 
nock    Bl 

I.os  Angeles,  Pac.   Elec. 
trie 

I  lldg. 

Okonite  Co.  I 

X.w    York.    253     I'.' 
way. 

Otis  &  Squires 

-       I  155  N 


Pacific  Elec.  &  ML  4 

s.i  ii     I  'ra  ncisco,    SO    Te- 
hama. 

Pacific  Elec.   Heating  Co 

Ontario.  Cal. 


Pacific  Meter  Co.  . . .      I 

San  Francisco,  301  Santa 
Marina  Bldg. 

Pacific  Pipe  Co 

s.in     Francisco,     s.     W. 
cor.    Main    and    i  [owa  I  'I 

Pacific  Telephn.  cV  Telgrh.  Co. 
Shreve 
Bldg. 

Paiste  Co.,  H.  T.  7 

Philadelphia,   Pa. 


ParaffinePaint  Co.  7 

San     Francisco,     34     First. 

Partrick  Carter  cv  Wilkins  Co. 
Philadelphia,     22d     and 

W i 

Pelton  Water  Wheel  Co.,The     7 
Francisco,        1 095 

l  '-Ids 

Perkins  Elec.Sw'h  Mfg.Co.,The 
Bridgeport,   Conn 
San    Frai  i  i,   609  Mis- 

sion. 

Phillips  Insulated   Wire  Co.  I 

Pa-vt  tucket,   R.   I. 

Pierson,   Roeding  &  Co.  4 

San    Francisco,    Monad- 
ic  Bills- 
I.os   Angeles,  Par.  Elec- 
tric  I 
Seal  He.  Colman   Bldg. 

Power   Specially  I  14 

Francisco,    K 

Bids. 

R 

Reisinger,   Hugo  7 

X.w     York,     11     Broad 
way. 

Robb-Mumford  Boiler  Co. 
Sunt  h       Framlngham, 
Mi 

San    Francisco,    60    Na- 
toma. 

Roeblings,  John  A.  Son-  I 

i    i  a  ncisco,   624   Fol- 
soin. 

les,    Market  & 

Alain,  .la. 

I'.,.  Hand,  91    First. 
Seattle.   900   1st   Av.  So. 

S 

Safety  Ins  .Yd  Wire&  Cable  Co.  1 3 
mne,  X.  .1 
San  Francisco,  714  Bal- 

Sears,  Henry  D.  24 

ion.    131   State. 

Simplex  Elect'l  Co.,    The 
Boston,   11"  si  iti 
San       Francisco,       6  12 

ll"\\ 

les,    Si  curlty 

Se.i  ttli  ;  ddg. 

Portland,  Couch    Bids- 

Simplex  Electric  Heating  Co         J 
'  '.i  lulu  Idgi         M 
San        Francisco,       6  1  2 
I  toward. 

I.os     Aim.  l.s      Security 
Bids. 

Seattle,     Mask,.    Bids. 
Portland,  Couch  Bldg. 

Skinner  Engine  Co.  I  3 

Erie     Pennsylvania. 

Southern  Pacific  Co.  19 

San    Francisco,    I    l  o  o  d 
Blilg. 

Sprague  Electric  Co.       

XVw    York  City,  527-531 

West    34th    st 

San       Francisco,       Alias 

Bldg. 

Seattle    Colman   Bldg. 

Standard  Elect'l  Works  4 

s.ni  Frai    is 69  M  ission  St. 

Standard  Eng.  Co. . 

San    Francisco,    60    Na- 
toma  St. 

Standard  Und.  Cable  Co.  I 

San     Francisco,     Shreve 
Bldg. 

Los     Angeles,     Union 
Trust  Bids. 

Seattle   Office,   Lowman 
Bldg. 


Stanley  &   Patterson,  Inc. .  . 
Xew     York.    23    Murray 
St. 

San   Francisco,  770  Fol- 
som. 
Seal  ii.       |,„»  man    Bldg. 

Staples  &  Pfeiffer  I  3 

s.in      Fra  ncisco,       I  0  2 

Star  Porcelain  Co. 
r  I  enton,  N.  J. 

Sterling  Electric  Company  15 

San   Francisco,  137  New 
Mmi  tgomery. 

Sterling  Paint  Company, 

San       Francisco,       1  1  8 
First. 

Southern  Engineer 

Atlanta.    Georgia 

Sunbeam  Inc.   Lamp  Co 

Chicago,  259  S.  Clinton. 


lay.  Geo.  H.  Co. ..  3 

San  Francisco  617  Mission 

Technical  Book  Shop  i6 

San   Francisco,  604  Mis- 
Tel.  &  Elec.   Equip.   Co.  3 
San       Francisco,      6  12 

I  I  o  V. 

I.os     Angeles,     Security 

CMS. 

Seattle.   Alaska   Bldg. 

Portland,  Couch  Bldg. 

Thomas  and  Sons  Co.,  R. 
New    York.    227    Fulton. 
East    Liverpool,   Ohio. 

Tracy  Engineering  Co.  14 

San   FrandSCO,  461  Mar- 
ket. 

lo       \  nee|eSi    Cent  ral 
B  dg 

V 

Vulcan  Elec.  Heating  Co. 
Chicago,  74  West  Jack- 
son. 


w 

Western  Electric  Company  24 

San  Francisco,  680  Fol- 

ind   507   161 
Los  Angeles.   119  E.  7th 
Seattle,  1 51  s   1st  Av.  So 

West'h'se.  Elec.  &  Mfg.  Co. .  _    6 
Pittsburg.  Pa. 
San    Francisco.  165  See- 
on, 1. 

Los  Angeles.    :,-n   South 
Main. 
.Seattle     :;i  I    Central 
Bldg. 

Portland.   Couch   Bldg. 
Spokane,   424    1st   Av. 

Westinghouse  Machine  Co 6 

Pittsburg.    Pa. 
San  Francisco,  141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co. .    24 
Waverly  Park.  N.  J. 
\.w  York    II  I  Libert)  St. 

Francisco.   418   Eu- 
genia Av. 

Wilbur,  G.  A...  -    7 

San    Francisco.    61    Sec- 
ond St. 
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Sterling    Elec.    Co. 
Westrrn    Elee.   Co. 

ASBESTOS 

Johns-Manville    Co.,    H.    W. 

AUTOMOBILE       ACCES- 
SORIES 

American  Eveready  Co., 
"Ever    Ready." 

BATTERIES 
Dry    Retteries 

American  Evei   Ri  ' 

"Ever  Ready"  and    "Cres 

cent." 
Brnoks-Follis    Elfr      Corp 
Eler.   Appliance  Co..   "1900." 
Elec.       Goods       Mfg.       Co., 

"Samson     Semi-Dry." 
,  Kierulff,    B.    F.,    Jr.    &    Co. 

"I  !ol  nnihia."      "King." 
Sterling    Elec.    Co.,    "Bi 

"Sequoia." 
Stan. lard      Electric     Works. 

"Standard." 
Stanley    &    Patterson.     Inc., 

"Exeter,"     "Matchless." 
Western  Electric  Co        8 

Bell."    "Liberty." 
Dry    Battery    Holder* 
Brooks    Fo]  1 1  s     ESlec.    i  lorp. 
Stanley     &     Patterson.     Inc.. 

"Patterson." 

Medical    Batteries 

Pa  i  1 1  Ich  Cai  ter&WilklnsCo. 
Stanley    &    Patterson,    Inc.. 

"Electro  -   tonic,"      "Vet- 

ter." 

Wet     ll:ill.  ...   - 

Bi  ooks-  Foil  is     Elec.    '  !orp. 

Elec.  Goods  Mfg    I '".. 
son,"    "Noswa 

Partrick.Carter&Wilkinst  '•>. 

Stanley  &  Patterson,  Inc., 
"Gold  Medal."  "Fara- 
day." 

Western    Electric    Co. 

Storage    BiHicrioM 

!■']»•(•.     Storage      B.itt-  r\      ''... 

Westinghouse    Machine   Co. 

BEI.I.S 

Electric  Bells 

Bi  ooks-  Follls     Ele.       i  lorp. 
Edwards      &      '  '•■..      '  Rex," 

"Lungen." 
Electric        Applis  n.  • 

"A  nsonia." 
Elec.   Goods  Mfg.   ' 

tor."       "Dandy,"        Tyro- 
.  .in 
Partrick.Carter&Wilkint  t  !o 
Stanley    &     Patterson,    In.'  , 

"Faraday,"       "Colun 

"Liberty." 
Western  Elect  ric  Co., 

"Hawthorne." 
Blectro*  Mechanical     GonKN 
Brooks-  l''.".l  lis     Elec.    Corp. 
Edwards   &    '  !o 
Electric    Goods    Mfg     Co 
Partrlck.Carter&WilkinsCo. 
Magneto    Bells 
Brooks-  Follis     I'.]..  .     Corp. 
I  lean    Electric  Co. 
Elec.  Appliance  Co..  "Eaco." 
Electric    Goods    Mfg.    Co. 
Kierulff.    B.    F..    Jr.    &    Co., 

"Sterling." 
Kellogg         Switchboard       & 

Supply    Co. 
Standard     Electric      Works. 

.'    &   S." 
Western    Electric   Co. 

BOILERS 

Henshaw,   Bulkley   &  Co. 
Moore    &    i  '.o.,   Chas.    C      "B. 

*    W.- 
Tracy     Engineering      Com- 
pany,   "Edge    Moor." 

BO.XES 

Floor    and    Outlet 

Krantz.    H..    Mfg.    Co. 

Junction    Boxes 

Krantz    Mfg.   Co..    H 

Wall     Boxes 

Brooks-Follis    Elec.    Corp 

Benjamin    Elec.    Mfg.    Co. 

Bossert  Electric  Construc- 
tion   Co..    "Bossert." 

Chase        Shawmut  Co.. 

"Knockout." 

Chicago  Fuse  Wire  &  Mfg. 
Co..    "Union." 


Chicago  Insulated  Wire&Mfg.Co. 


CHICAGO     ILL 
Factory:  Sycamore,  ill 


Double  and  Triple  Braid 

Weatherproof  Wires 


THE  BEST  ON  TEST 


Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Los  Angeles 

B.  P.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.  Los  Angeles  Street,  Los  Angeles 


Tungsten  Lamps 


-AND- 


Holophane  Reflectors 

ALL  THE    NEW  TYPES 

FOR     IMMEDIATE     DELIVERIES 

California  Incandescent  Lamp  Co. 


ROBERTS    BLDG 


SAN    FRANCISCO 


E    C    HUGHES    President 


ADOLPH    MEESE    Secretary 


E.   C.    HUGHES   CO. 

Printers  :  Engravers  :  Bookbinders 

Lei   us  htfiire  on   your  catalogue  and  olher   prinled  mallei.  ^]|  Printers  and 
binders  of  the  Journal  of  EJeclricity  and  olher  publications. 

725  to  729  folsom  Street,  San  Francisco.         Phone  Kearny  806 


Wanted  and  For  Sale 


i  ■ ,  .    ... 

Remit- 
tlmn  Mm  Hi:  iv  •""■a  )•••'  the 

/;.,,■  '•    Journal  of  Electricity  Power  and  Gas 

icisco. 


WANTED — Back    numbers    of    the    Journal    of    Elec- 
tricity,  Power  and   cJa.s.    We   have   numerous   calls 
for    back    numbers,    which    we    are    unable    to    fill,    ami 
fibers   having  back   numbers  on  hand  will   confer 
a    favor    upon    us    by    mailing    us    a    list    of    what    they 
ipt   of  such   list   we  will   name   the   price 
we  are   willing  to   pay. 

Journal   of   Electricity,   Power   mid   Gam, 

60  1    Mission    Street.    San    Francisco. 


At;E.\'l>  WANTED  on  a  guaranteed  weekly  salary 
to  represent  our  two  publications.  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept.    Atlanta.  Georgia. 


WWTEII — Men  coming  in  direct  touch  with  Steam. 
Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  lermanent  work.  CHAS.  L.  TURNER.  907  Atlas 
Bldg..  San  Francisco.  Cal.  , 

SI'IT  tTKiN  WASTED— By  electrical  engineer  with 
i:,  w;us'  experience  in  designing  md  estimating 
,,i  electric  power  plan  s.  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion   si    vici         Advertiser   takes   also   draughting    work 

in    Ibis    lin>-    as    horn cupation    if    no    steadj    engage 

Miia, i    ,   1 1:    be    :ii  tained.      Moderate    expectations.      Ad- 
-    Boj    I'M     Journal  of  Electricity,  San    l'i 5co 


F 


INE.... 

FOR    THE 

Electric  Fan 

Hubbell 
Current 
Tap 

No.  5454 

USE   A  FAN    AND    LAMP 
AT  THE  SAME  TIME 


List  Price  50  Cents 
Free  Sample 

HARVEY  HUBBELL,  Inc. 

SAN   FRANCISCO 

770  Folsom  Street 


BRIDGEPORT 
Conn. 


SEATTLE 
Lowman  Building 


Complete  Stock  Carried   in   San   Francisco. 


GOERIZ 

PATENT 

CENTRIPUGAL  VOLUTE 

-  AND  - 

TURBINE   PUMPS 


Low  and   High   Lift 
Propositions 

HYDRAULIC  MACHINERY 

Water   Wheels    and    Turbines 

WATER  POWER: 

Development,     Tests,    Reports 

O.  C.  GOERIZ  &  CO. 

61    FREMONT  ST.  SAN   FRANCISCO 


Tables  for  Engineering  Calculation 

Second  Edition   Revised  and   Enlarged 

By  Richard  C.  Powell 

A  judii  ious  assemblage  of  valuable  formulae  .mil 
tables   for  electrical,  hydraulic,  mechanical    and    'i\il 

<   I  i  '  1 1  iters  Price  $2.00,   Postage  Paid 

TECHNICAL  BOOK  SHOP 

604  MISSION   ST.,  SAN   FRANCISCO 


On  the  Canal  Zone  Th  asBc  Gnr 

A  book  of  gre  t  value  to  every  resident  of  the 
Pacific  Coast.    150  Pages     200  Illustrations  and  Maps 

$1    00   POSTPAID 

TECHNICAL  BOOK  SHOP 

604   MISSION   ST.  SAN    FRANCISCO 
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ITT    CIRCUIT 
1-  1  -EL.  BREAKERS 

"DALITE" 

The   Breaker  with  Time  Limit   Feature 


"REVERSITE" 

The    Self     Contained     Breaker    Operating    on 

REVERSE    CURRENT. 


The    Cutter    Company 

SAN  FRANCISCO 

770  Folsom  Street 


PHILADELPHIA 
PA. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried  in  San   Francisco. 


TAPE 


Is  a  small   item  with  the  purchasing  agent, 
but  small  items  sometime  large  and 

expensive  tr<  mbles. 


GRIMSHAW    and  COMPETITION 
TAPE 

are  good  in  quality  and  must 
be    used    to    be    appreciated 

Write  us  direct,    if  your  supply   house  does 
not  carry  it  in  stock 

Prompt  Shipments 

New  York  Insulated  Wire  Co. 


SAN    FRANCISCO 

770   Folsom   Street 


NEW  YORK. 

1  14   Liberty    Street 


SEATTLE. 
Lowman  Building 


Complete  Stock  Carried  in  San   Francisco. 


flitter   Co.,    The.    "Munit." 
Electrii      Vppliance  Co.,   "T. 

&    i: 
i  reneral    Elecl  rlc   i  'o 

:     Mfg.     Co..     II. 

e,    II     T.   Co. 
Pass    &    Seymour. 

Co.,   "Unl- 
■  sal." 

Woi  ks, 
M.    &    M. 
Stanley    &    Patt 

"Simplex." 
Telephone  \    Blee  Equip.Co. 
itt    Chuck    Co." 

UK  IIKH'IS 

itesk    Telephone    Brackets 

Brook      I  I  Corp 

Stanley    &    Patterson,    Inc., 

"Imperial." 
Sterling    Elec.    Co.,    "Equi- 

•  ■  " 
Western   Electric  Co. 

Iruii  Pole  Brackets 

[ron    Works. 
Elec.    Appliance 

Kierulff,     B.    F..    Jr.    &    Co.. 

itter." 
Plerson,  Roeding  &  Co. 
Western   Elec.  Co.,  "Fletch- 

lil  RNERS 

i.:i»    Lighting    Burnera 
Ed  wards    &    ■ 

Mfg.     Co., 

"Advance." 
Western    13  Co.,   "Ed  - 

\va  [  ■ 

i   IBINETS 
Speelal    Cabinet    Work 

K  rantz,     II       Mfg     i 
Metal   (  ablneta 

Krantz,    II..    Mfg.    C 

<    1BL.ES 
Submarine    mul     Lead-Cov- 

■  nil 

Appliance       Co., 
inll  e." 
i ; .  ■  1 1 ,  ■  t  i       Co 

Hablrshaw  Wire  Co.,  "Hab- 

irshaw.' 
Kierulff.    B.    !•"..    Jr.    &    Co 

"Natio 
i  ikonite    ■ ' 
Roebling's    Sons    Co.,    John 

\  ,    "Tolma." 
Safety    Ins.    Wire    &    Cable 

I    1  rndei  ground    Ca 
ble    Co. 
Simplex       Electrical        Co.. 

"Sin.; 
Western         Electric         Co.. 
Haw  thoi 

Paper    InNiilution 

M 

Wes  ''-in     Elect  ric    I  '■  i 

Telephone    Cable 

trie    i 
Kellogg    Switchboard     and 
Supply    Co. 

<    IRBONS 

Are    Light    Carbona 

Brooks-Follis     Elec      Coi  p 

"Siemens." 

ser,   Hugo,  "Electra," 
"Nut  ml 

<  lltl  I  IT     BREAKERS 

Cutter     Co..     The     "I-T-E," 

lite." 
Ft.    Wayne    Electric  Works. 
G<  c  ill     Electric  .Co. 
A  met  1-  I  teady  < ',, 

ilff.    Jr.    &    Co.,"    B.    F. 

"1  lartman." 
Pacific     Electric     &     Manu- 

!  i '  i  uring   Co. 
Western   Elec.  Co..  "I-T-E," 

"Dalite." 
Westghse    Elec.   &    Mfg.   Co. 

(I,  Xlll'S 
Ground    Clamps. 

Manufacturing    Co. 

rl    Electric  Const.   Co. 
-     Shawmut  Co., 

"Shawmut." 


trie     Co. 
Paiste    Co.,    il.    T.    "Perma- 

Effi  ct.' 
Thomas    &    Sons    Co.,    R. 
w  i  bi  .      Elec.     Co..     II.     D. 

<  i.i:  \  is. 

Fibre   Cleat* 

Blake    Signal     &     Mfg.    Co. 
Bi  ooks   Fol  'i       Elei       Corp. 

Porcelain   Cleata 

Brooks-Follis     Elec.    Corp. 

ill     Electric    Co. 
Pass   &    Sej  mour 

nin  al    Works. 
S  t  a  n  d  a  rd, " 
Star    Porcelain    Co. 

i  al         sales 

•  nt. 

ii    Elec.    Co.,    •'Thom- 
as." 

COILS 
Ixmnture    and    Field    Colla 

Belden     Manufacturing    Co. 
Co. 
tern         Electric        Co., 

ton." 

lee.     &    Mfg.  Co. 

Induction    Colla 

Mfg.   Co. 
Kellogg     Switchboard     and 

Supply   ''" 
Partrlck.Cartei  &WilklnsCo. 
Western    Electric    Co. 

Spark  (oil* 

Electric    Goods    Mfg.    Co. 
ii    Electric  Co. 

t  OMPOl  N  It* 

Boiler    I  oinponnda 

,  in     Drug    &    '  ' 
cal    Works 

Ma     dlle   Co.     II     W., 
"Ma 

(   IIMII  IT 

Flexible    Conduit 

ila  r      I in 

Loom." 
i  ric  Co.. 

Elec.1  Iquip.Co 
"Fli 
Rigid    Conduit 

American      Circular      Loom 

TSlect  rod 
Elec     Appliance    Co 
aduct,"     "Lorlca  ted." 

V..    Jr.    &    Co., 
"America  n." 

.1.    A„ 
"Nava  1  Ite." 

i  '....   "Iron 
Ai  n 

■  Equip.Co. 
"triy." 

t  nderground     Conduit 

A  rm     Co., 

"Walwoi  ii:    &    Ne    I 
Johns-Mam  ille   Co.,    II.    W.. 

"  l-.M." 
Pierson.      Roeding     &     Co., 

"Fibi  i 

ig's    Sons    Co       i      \ 

"Bituminized     Fiber." 
Western    Electric   Co. 

"Walworth  &  Neville." 

<  on  \  i:<  rons 

t  able    I 'onneetora 

\  in.-!  ican  Evei  i ' 

"Bulldog." 
Belden    Manufacturing 
Chicago    Fuse    Wire    &  Mfg 

Co. 
Kierulff.    B.    F.,    Jr.    &    Co.. 

CORD 
I  lexible   Hell  Cord 

Belden    Mfg.    Co. 
Brooks-Follis     Elec.     Corp. 
General    Electric    Co. 
Kierulff,    B.    F.,    Jr.    &    Co., 

"National." 
Pierson.    Roeding      &      Co.. 

Agents,    Elec.    Cable    Co. 
Roebling's    Sons    Co..    j.    A. 
Simplex     Elec.    Co. 
Western     Electric    Co. 

Lamp    Cord 

Belden    Mfg.    Co. 
Brooks-Follis     Elec.     Corp. 
Elec.   Appliance  Co..   "Para- 
nite." 


General     Electric    Co. 
Okonite       Co.,     The,     "Oko- 

nite." 
Pierson.    Roeding      &      Co., 

Agents,   Elec.  Cable  Co. 
Roebling's  Sons  Co.,  John  A. 
Ins.   Wire  and  Cable 
0 
Simpb       i  llec.    i  !o 
Standard    End.    Cable    Co. 

in        Elec.       I  'o  ,     "Vic- 
tor." 

Telephone   Cord. 

Belden     Manufacturing    Co. 
Brooks-Follis    Elec.    Corp. 
I  lea  n    Electric   Co. 
Kellogg     Switchboard    and 

Supply   Co 
Kierulff.     B.     I'..    Jr.    &    Co., 

"National.'1 
Pierson,    Hooding      &      Co., 

'•aide    Co. 
Saf.tv    Ins.   Wire  and  Cable 

Co 
Simplex    Elec.   Co. 
'.'.  •     tern  Elec.  Co.,  "Victor." 

CROSS     IBM    BRACES. 

Brooks   Follis     Elec.    Corp. 
if,     R.     E..     Jr.     &     Co. 

CI. I  SIKHS 

Fixture    Cluatera 

Ben  lamin  Elect  rlc  Mfg  Co; 
"Anti   Night." 

Idle    Co 

Eli     trie   Co. 
Hubbell,       Harvey,       "Hub- 
bell.' 

cr.T-oi  is 

\re    «  Ut-Outa 

i   Elect  in-  ' '" 
Ft.    Wayne    Elec.     Woi 
i      Electric   Co 

Incandescent   Cut-Outa 

Bryant  Co. 

i  ■.  &   w.   Fuse  Co. 
rieral    Elect  1 1c   Co. 

Pass  &  Seymour. 

Paiste  Co.,  II  T..  "Shaffer." 
"K.  W.."  "P.  K.. rap- 
lets." 

Perkins   Elec.  Swch  Mfg  Co, 

■'  .  i"  i      Elec.     i',,  .     ii.     p. 
■  era  1  sa les 
hse   Elec.  &   Mfg.  Co. 

Transformer    Cut-Outs 

•    Elecl  in''  '■!. 
p.    *    W.    Fuse   i'" 
i  lenera  I    Elect  rlc  Co. 
Pass  ,».   Seymour 
Westg:         i  .v    Mfg.   Co. 

Ill   \   \  Mils 

\.   <'.    Dynamoa 

Ft.    Wayne     Elec.    Works, 
a     Electric    Co 
id    Engineering    Co. 

Western     Electric    Co. 

I  &  Mfg.  I  '•! 

I).  C.   Dynamoa 

Elect  i  i'-        A  pplia  nee        Co., 

|  '  .:   .ilia  1." 
Ft.    Wayne    Elec.    Works. 
1 1    Electric   I  !o 
il     Engineering     Co, 
Western     Electric    Co. 
Wrestghse    Elec.    &    Mfg.    Co 

ELECTRIC   NOVELTIES 

American  Ever  Ready  Co 
"Ever   Ready." 

ENGINES 
litis  and   Gasoline   Engines 

Mooi  •■   &   Co.,   Chas.   C. 

a  \\  -P.ulklev    &    i  !o. 
Hunt.    Mirk    &    Co.       'We    I 

high" 

Kierulff.    B.    F..    Jr.    .<;-    Co 

"American    Diesel." 
Tracy     Engineering     Co. 
Westinghouse    Machine    Co. 

Marine    Engine* 

Standard    Engineering    Co. 

"Engberg." 

Steam    Engine* 

Moore   &   Co..  Chas.   C. 

lw,    Bulkley    &    Co. 
Hunt.    Mirk    &    Co..    "West- 
inghouse." 
Standard    Engineering   Co. 
Tracy  Engineering  Co..  The 
Westinghouse    Machine    Co. 
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FANS 
A.  C.  Portable  Fans 

Brooks-Follis    Elec.    Corp. 

Ft.  Wayne    Elec.   Works. 

General    Electric  Co.."G.  E." 

Standard  Electric  Works, 
"Jandus." 

Western  Elec.  Co.,  "Vic- 
tor,"   "Emerson." 

Westghse   Elec   &   Mfg.   Co 

D.    C.    Portable    Fans 

Brooks-Follis     Elec.    Corp. 
Electric        Appliance        Co.. 

"Colonial." 
Ft.    Wayne    Elec.    Works. 
General    Electric   Co.."G.  E." 
Sprague  Electric   Co.,  "Lun- 

dell." 
Standard    Electrical    Works. 

"Jandus." 
Western  Electric         Co., 

"Hawthorne." 
West  ghse    Elei  .    &    Mfg.   Co. 

A.   ('.    Celling:   Fan* 

Brooks-Follis    Elec.    Corp. 

Standard  Elec.  Works. 
"Jandus,"     "Century." 

Western  Elec.  Co.,  "Vic- 
tor,"   "Emerson." 

Westghse   Elec.   &   Mf§     Co 

O.   C.    Ceiling    Fan* 

Rrooks-Follis    Elec.    Corp 

Electric        Applia  nee        I  !o 
"Colonial." 

General    Electric    Co. 

Sprague  Electric  Co  .  "Lun 
dell." 

Standard  Elec.  Works, 
"Jandus." 

Western  Electric  ''".. 

"Hawthorne." 

Westghse   Elei  .   x    Mfg.   '  lo. 

F.xliaiiNt  Fans 

Brooks-Follis     Elec.     Corp 

I  ;<']i'-r:i  I     Elect  rl''    *  'n. 

St;,  ndard     Elec.     Wks  .     "M. 

A.   Co." 
Western    Eld      '',,      "W.    10" 
Westghse   Eli  c.   .«.    Mfg.  Co. 


Fl.VTI  RES 

i  i-iliim.    Bracked    and 
l'l\  riirea 


Desk 

I ', 


Ben  ianiin     Elec      M  I 
Dale   Co. 
Marine   Fixtures 

Benjamin    Elec.    Mfg.    Co. 

l lale  I'" 

Elect  ric  A  ppl  ia  nee  < '<». 

Sterling    Electric   Co. 

sirinv    <*:i*o    Fixtures 

Benjamin    Elec.    Mfg.    Co. 

i  ia  i-  Co. 

Johns-Mam  ill.     i  '.o.     1 1.    W. 

"Linolite." 
^Iiiki-    Fixtures 
Chase-Shawmut    Co  ,"Shaw 

mnt." 


FLASH1 


GHT    (Pocket) 


\  merica  n        Evereadj 
Ever    Ready." 

II  SE     M  VTERl  \  I. 
Enclosed      Fuses     anil     Flt- 

Ri  \  ati t    Electric   Co 

i  :hase-Shawmut  Co.."Shaw- 
mut." 

Chii  ago  Fuse  Wh  •■  .V  Mfg. 
i  !o..    "Union." 

li.   &    W.    I'hsp   Co. 
;.  i  .  iii     Electric    Co. 

Johns-Manville  Co.,  II.  W., 
"Noa  rk." 

Western  Elec.  Co.,  "P.  & 
W." 

Westghse   Elec.   &  Mfg.  Co. 

Fuse  Boxes 

Including  Service  Boxes. 
Subway  Boxes  and  Junc- 
tion Cut-Outs  for  use 
with     enclosed     fuses. 

D      &    W.  Fuse  CO..  "D.  &  W.' 

Johns-Manville  Co.,  H.  W.. 
"Noa  rk." 

Fuse   Wire  ami    I. inks. 

Chase-Shawmut   Co.,"Shaw- 

mut." 
Chicago   Fuse   Wire   &  Mfg. 

General    Electric    Co. 
Pierson,      Roeding      &      Co., 

"Aluminum." 
Miscellaneous    Fuses 
Bryant    Electric    Co.  . 
General    Electric   Co. 


"Dale  Tungsten" 

Shade  Holder 

Particular  attention  is  called  in  tin-  unique 
features  of  the  "Tungsten"  Shade  Holder. 
It  is  very  quickly  and  readily  attached  to 
both  socket  and  shade,  no  screws  whatever 
being  used. 


Without  question,  the  Dale  "  I  ungsten"  Shade  Holder  is  the 
simplest  holder  on  the  market,  and  with  the  new  features  incor- 
porated in  its  design  is  bound  to  be  a  labor  saver. 

THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 
NEW  YORK  CITY  SEATTLE 

9th    Ave.  and    13th   St.  Lowman  Building 

Complete  Stock  Carried   in  San   Francisco. 


What    Do    You    Know    About    This  ? 


THE  UTILITY  BOX 


Why  waste   mem   and   money  in  carrying  a  stock  <>{ 

man)   special    fittings  when  one  will 

sen  c  all  purposes  ? 


Bosscrt  Electric  Construction  Co. 

SAN  FRANCISCO 

770  Folsom  Street 


Works  and  Offices : 

UT1CA,  N.  Y. 


SEATTLE, 

Lowman    Building 


Complete  Stock  Carried   in  San   Francisco. 


"ELECTRODUCT" 

THE  ORIGINAL 
ENAMELED 
STEEL  CONDUIT 


Guaranteed  net  to  Chip  or  Crack,  even  when 
Bent  to  Curves  of  Short  Radii.  Used 
throughout  the  World  as  a  Raceway  for 
Electric  Wires.  The  Enamel  is  Elastic,  also 
Vcid-proof,  Water-proof,  Rust-proof;  Nut 
Affected  by  ihc  Greatest  Extremes  of 
Temperature. 


American    Circular    Loom    \^o. 

SAIN   PRANCISCO 

770  Folsom  St. 

BOSTON,  45  Milk  St.  SEATTLE,  Lowman  Bide. 

Complete  Stock  Carried   in  San   Francisco. 


"SHAWMUT" 

TESTED  FUSES 

are  true  t<  >  rated  ca]  iai  ity. 

All  leading  Lighting  and  Power  Stations 
after  exhaustive  tests  are  now  using  them  in 
preference  I"  all  < ithers. 


ASK  YOUR  JOBBER 
Send  for  Price  List  No.   100 


Chase-Shawmut   Co. 

SAN  FRANCISCO 

770  Folsom  Street 


NEWBURYPORT 

MASS. 


SEATTLE 

Lowman    Bldg. 


Compiete  Stock  Carried   in  San   Francisco. 
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Baum  &  Co.,  F  G. 

Engineers  and  Constructors 

[ete  HydroElectric  Power  1 »  i 
Klectric  Power  Transmission  Systems 

1406-S  <  '    djr.        San  Franciso     ' 


C.  L.  Newcomb,  Jr. 

WATER  SUPPLY    ENGIN1  I  B 

i  onsulting    and   Constrm 
I1  stimates   Furnished. 


3S6  Grant  Avi 
San  Fra 


Telephone 
Douelas  1048 


c. 

L. 

Cory 

Consn 

lting 

Engineer, 

803-804-805  Union  Trust  Bldg. 

Edward  5.  Cobb 

Coniulting  Engineer, 


Mechanics         696-698  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete  Los  Angeles 


Clem  A.  Copeland,  M.  E. 

Consulting  and  Supervising  Electrical 
and  Mechanical  Engineer, 

t'nion  Trust   Bldg. 
1  ,os  Angeles  -  Cal 


Supervision    of    Operation    and     Improvement    of 
Steam  Installations  for  Fuel  Economy 


R.  F.  Chevalier 

CONSri.TINi,  ENGINEER 
Steam  Boiler  and  Engine,     Office  and  Laboratory 
Furnace  and  Combustion        930  Lincoln  Avenue 
Tests.  Reports,Estimat«.  Alameda,  Cal. 

Designs.       Fuel  Analysis     Phone  Alameda   1 389 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    F,ngine    Design,     Development    and    Tests. 

Automobiles,   Motor  Trucks,    Tractors. 

Development  of    Inventions. 

Automata   Machinery. 

128  North  Main  St.  Los  Angeles.  Cal. 


23]  I.  W.  Hellman  P-ldg. 


F.  C.  Finkle 

Consulting  Engineer, 

Specialties  230-231 

Hydt  ■  I  [<  trii    Power  Plants     I.W    Hellman 
I  rrigation  and  I  domestic  Bldg. 

Water  Supplies  Ens  Angelf-    Cal 


A.  M. 

Hunt 

MEM      \M 
MEM    AM 
M  E  M    A  M 

;i  n    c  E 

SI  "      M    I  . 
1.  1     E. 

Union  Trust  Bldg. 

San  Francisco 

D.  C.  Jackson.  C  E.    Win.  B.  Jackson,  ME. 

D.  C.  and  Wm.  B.  Jackson 

Members  American   Institute   of    Electrical 
Engineers,    American   Society  of    Mechanical 
KiiKineers,  American  Society  of   Civil    Engi- 
neers I  m.i  \  I  I  RS  EX  PERTS 
■  imnierrial  National  Bank  Bldg. 
( Ihicagfo,  III. 


I  .    i     Noble 


C.  S.  Da 


Noble  &  Davidson 


Consulting  Engineers 


Ooui 


ker  Bldg. 
San  Francisco 


M.  M.  O'Shau^hnessy 

Mem.  Am,  Soc.  i      1 

Consulting  Engineer, 
Specialty,  Hydraulic  Development 
Offices 
|g.         San    Francisco.  Cal. 

t'nion  1  San   l>ieef'.  Cal 


hone  Kearny  2576 


Emerson  W.  Read 
Attorney-at-Law 

C  ■: .  California  and  Montgomery  Str«-«-ts 

Rooms  519-5Zi 

San  Francisco.  Cal, 


The  Tracy  Eng 

ineering  Co. 

Engineers 

Specialty:  High  Economy 

Designs     Estimates 

Steam  Power  Plants 
(    instruction 

Union  Trust  Bldg. 
Eos  Angeles 

461  Market  St., 
San  Francisco 

E.  F.  Scatter£ood 

Consulting  Engineer 

Estimates,  Plans,  Supervision,  Tests  of  Steam 

Electric  and  Hydraulic  Plants.  Powei  Trans- 
on  .i  nd  I  tistributing  Systems. 

Standardizing  Laboratory. 


1133-11*4  Central  Bldg. 


I  ,os  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  ami  Testing 
Engineers  and  Chemists 


651  Howard  St, 


San  Francisco 


J.  G.  White  &  Company,  Inc. 

I  M.l\l  I  RS  I  (IN  IK  \CTORS 

13  Exchange  Plac  e,  New  Vorl  I 

San  Francisco  Office 
Alaska  Commercial  Building 


Frank  P.  Medina 

Attorney  at  Law 

Patents,  Trade  Marks,   I 

812  and  Ml  Claus  Sprei  kcls  I 
San  Francisi  o 
Telephone  K.-.inn  4999 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  (  al. 


George  J.  Wellington 

General  Engineering.  Consulting  and  Constructing 

I  I     ;  I  1 1  t  I ! !  I   1 1  i  S  ; 

Fire  Protective    Electrical     Steam  Powei 
Insurance  Heating  Ventilating 

Automatic  Sprinkler 

Ai  \-k  \  Ci  immerci  Ai  Bldg. 

>  'N   I-  l:  \\,  ISCO 


Rudolph  W.  Van  Norden 
Consulting  Engineer 

409,  413  Union  Trust  Bldg-.. 
San  Francisco 
Electricity.  Hydraulics.    Power   Development 
Reports  and  Evaluations 


TECHNICAL  BOOK  SHOP 


Subscriptions  Received  for  all  Educational,  Electrical  and 
Engineering  Publications 

MISSION    STREET      -     -     -     - 


SAN    FRANCISCO 


Paiste.  H.  T.  Co..   "H.  &  L." 
Weber      Elec.      Co.,     H.     D. 

Sears,   Gen'I   Sales   Agent. 
Telephone  Fu»e« 
Dean    Electric  Co. 
I  >.    *    W.    Fuse   Co. 
Kierulff,    B.    F.,    Jr.    *    Co., 

"Sterling." 
Standard         Elec         Works, 

'  touch    &    Seelev." 
Western    Electric  Co. 

GOVERNORS. 
Water-Wheel     Gnvernom 

Pierson,  Roeding  &  Co., 
"Lombard." 

<;i   1RDS. 

Wire  I, limp  Guards. 

Benjamin  Electric  .Mfg.  Co. 
"Can't  Break,"  "Protecg 
tallte." 

Ilulihell,    Harvey 
Kiantz.    II.,    Mfg.    Co. 

ii  \\(.i:ns 
Cable   Hangers 

Chase-Shawmut  Co.,  "Bos- 
ton." 

Kierulff.  B.  F.  Jr.  &  Co., 
"National." 

Standard  Underground  Ca- 
ble Co.,  "Nordyke  Sup- 
port." 

HE  \TI\<;    M  \ TUKI  \l,. 
Including  Cooking  utensils. 
Soldering        Irons,       Sad 
Irons.    Etc. 

Brooks-  Kollis     Klec.    Corp. 

lOlee.  Appliance  Co.  "Amer- 
ican." 

General    Electric  Co. 

Johns-Manville  Co.,  H.  W. 
Elecl  rotherm." 

Simplex  Elec.  Heating  Co., 
"Simplex." 

Vulcan  Elec.  Heating  Co., 
"Vulcan." 

Westghse  Elee.   &   Mfg.   Co. 

HOODS. 

Mrret      H I. 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Ft.  Wayne   Elec.   Works 

General    Electric   Co. 

Kierulff.  R  F.,  Jr.  &  Co., 
i  'utter." 

Western  Elec.  Co.,  "Fletch- 
er." 

INM'I.WORS 

GlaSS      I  ii- ill:,  I  or  ^ 

Brook  lie], 1  Class  Company. 
"Brookfield." 

Elec.  Appliance  Co.,  "Hem- 
ingray." 

Pierson.  Roeding  &  Co., 
"Locke  Triple  Petticoat." 

Roebling's  Sons  Co.,  John 
A.,   "Knowles." 

Standard  Electrical  Works, 
"Standard." 

Western  Elec.  Co.,  "Brook- 
field." 

High-Tension    Insulators. 

General    Electric    Co. 

Johns-Manville    Co..    H.    W. 

Kierulff.  B.  F..  Jr.  &  Co., 
"Ohio  Brass." 

Pass  &  Seymour. 

Pierson,  Roeding  &  Co., 
"Locke." 

Roebling's  Sons  Co.,  John 
A.,    "Lima." 

Thomas    &    Sons    Co..    R. 

Western  Elec.  Co..  "Thom- 
as." 

Porcelain    Insulators 

General    Electric   Co. 

Johns-Manville    Co.,    H.    W. 

Pass    &    Seymour 

Pierson.  Roeding  &  Co.. 
"Locke." 

Standard  Electrical  Works 
"Standard." 

Star   Porcelain    Co. 

Thomas   &   Sons   Co..   R 

Weber  Electric  Co..  II  I  >. 
Sears,    gen'l    sales    agent 

Western  Elec.  Co..  "Thom- 
as." 

Wood    Knolts 

Blake    Signal    &    Mfg.    Co. 

I  N  SI  I.  ATI  N  (i      M  ATI:  K I A  I.. 

Belden    Manufacturing   Co. 
Brooks-Follis     Elec.    Corp. 
Kierulff.    B.    F.,    Jr.    &    Co., 
"Di-electrlc." 
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Our  New 
Tungsten 
Bulletin 

IS  JUST   OFF 
THE  PRESS 


It  points  the  way  to  one  of 
the   most   complete    and 
commercially  attractive 
lines   of   Tungsten 
Fixtures     yet 
designed. 


1 

Cat.  No.  T  74 


Write  for  Our 


^y     New  Tungsten 
^Z    Bulletin    No.    4 

\  /  Benjamin  Electric  Mfg.  Co. 

151    New   Montgomery  St.,   San  Francisco 
New  York  Chicago 


Facts  vs.  Fakes 

IFYOUCARETHESNAPOFYOUR    FINGER 
ABOUT  TESTS  YOU   WILL  FIND  THE 

S.  &  P. 

OIL  BURNERS 


ARE 
THE 


WINNERS 


OF 
THE 


WESTERN  SUGAR  REFINERY  TESTS 
U.  S.  P0ST0FF1CE  TESTS 
U.  S.  CHEYENNE  TESTS 
UNION  FLOUR  MILLS  TESTS 

AND  THOUSANDS  OF  OTHERS 

Call  at  Booth  112-113  or  at 

STAPLES  &  PFEIFFER 

PHONE  KEARNY  629  102  STEUART  STREET 

FOR  THE  DOPE 


Skinner  Engines 


THE     STEAM     TIGHT    VALVE     KIND 


Skinner  Engine  Co. 

ERIE,  PA. 


PACIFIC    COAST    REPRESENTATIVES 


HENSHAW  BULKLEY  &  CO.,  San  Francisco 
MACHINERY  &  ELECTRICAL  CO.,  Los  Angeles 
J.  M.  MAIN,  Chamber  of  Commerce, Portland 


RUBBER  AND  PAPER  INSULATED 

WIRES  ^l» 

FOR   EVERY   KNOWN  SERVICE 


CABLES 

Aerial 

Underground 

Dredger 

Lighting 

Power 

Submarine 


WIRES 

Lighting 

Lamp  Cord 

Marine 

Elevator 

Telephone 

Mining 


Complete  Stocks  Carried  in  San  Francisco 

WE    INVITE    YOUR    CORRESPONDENCE 

The  Safety  Insulated  Wire  and  Cable  Co. 

BAYONNE,    IN.   J. 
Pacific  Coasl  Office;   804-5  Balboa  Bldg.,  San  f  rancisco 


"      " 


_^^__ 


CUT    SHOWS    BACK    OF 
BUTTON 


Midget  Push  Button 

For  3  Contacts  or 
Return  Call 

A  button  especially  constructed  for 
use  on  return  call  systems  for  annun- 
ciator or  telephone  work.  Binding 
posts  permit  of  any  size  wire. 
Centers    cannot    turn. 


140th   and    Exterior   Streets 

NEW    YORK    CITY 
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FOSTER      SUPERHEATERS 

=     Separately   Fired  or  Attached  to  Any  Boiler  = 

POWER  SPECIALTY  CO.  (m-*"-*^*) 


KOHL  BUILDING 

SAN   FRANCISCO 


Dearborn 

Drug  and   Chemical 

Works 

Dearborn  Preparations 


Call  on  us  at  Booths  189-267 


OFFICE,  LABORATORIES  AND  WORKS 
CHICAGO.  ILL. 


San  Francisco,  301  Front  St. 

Los  Angeles,  355  E.  Second  St. 


"THE  BEST" 

is  the  cheapest  in  the  end 


\\  e  arc  the  lead 
ing  manufacturers 
and  jobbers  "I  the 
•te  line 
of  Lineman'* 
Construction  Tools 


Do  not  fail  to  have  oui  n  file.     It  is  arrangi 

code  and  list  numbers  (or  convenient  ordering. 


All  Prominent  Supply  Houses  Carry  Our  Tools 

MATHIAS     KLEIN     &     SO 
95  W.  Van  Buren  St.,  Chicago,  III. 


=J 


FAMOUS  "EVER  READY"  PRODUCTS 

"EVER  READY"  DRY  BATTERY 
THREE  CRESCENT  TELEPHONE  BATTERY 
MINIATURE  LAMPS    ELECTRIC  FLASH  LIGHTS 
"NOSCRU"  PUSH  BUTTONS    VOLT  &  AMMETERS 
VACUUM  BOTTLES    AUTOMOBILE  ACCESSORIES.etc. 

AMERICAN  EVER  READY  COMPANY 

755   FC.SOM    ST..    SAN  FRANCISCO 
BRANCH    OFFICE!     1038    SOUTH     MAIN    ST.,    LOS   ANGELES 


DIETERT-SWENSON  CO. 


Manufacturers  and 
Contractors 


Fuel  Oil  Burning 
Machinery 


And   APPLIANCES   of 
the  Highest  Grade  for 


Low  and  High  Pressure  Plants 


All  Correspondence  Solicited 
Write  for  Catalogue. 


Phone  Douglas  4420 

80  TEHAMA  STREET,  SAN  ERANCISCO 


THE    NELSON    CRUDE  OIL   BURNER 


TheOnlj  \    n  Pn  ssure  Oil  Burning  System.      Burner  lifts  its  own  oil— no 
pumps — no  pressure  tanks,  et)       Write  for  Circular  "J" 

BEGGS      &      WOLD     CO. 

507  Mission  Street,  San  Francisco 


The  Tracy  Engineering  Co. 

STEAM    POWER    PLANTS 


461  Market  St.,  SAN  FRANCISCO 


Central  Building,  LOS  ANGELES 


tfjf  Agents  for  Edge  Moor  Water 
Tube  Boilers,  Nordberg  Cor- 
liss   Engines,    Tracy    Economy 
Devices,  Power  Plant  Auxiliaries 
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Kellogg  Company's  Transmitter  Patent  Held  Valid  and  Infringed  by  the 

U.  S.  Circuit  Court  of  Appeals  (7th  Circuit),  Judges 

Grosscup,  Baker  and  Seaman  Sitting. 


We  reproduce  the  letter  received  from  our  patent 
attorneys  stating  the  effect  of  this  decision : 


Jones  Addinoton  a  Ames 

AnoBNirs  and  Counselors 


CtllOB«o.  111..  April  13,  1909. 
Kellogg  Swltohboard  &  Supply  ~o., 

225  So.  orem  St.,  Chicago. 
Oentlerien  - 

Wo  are  pleased  to  advise  you  that  the  United  States  circuit 
Court  of  Appeals  for  the  Seventh  Circuit  (Ju-tges  Oroeocup,  Batter  and 
Seaman  sitting)  today  rendered  a  unanimous  decision  sustaining  the  deoree 
e.-itered  by  Ju^e  Kohlaaat  In  the  circuit  Court  in  your  suit  against  the 
International  Telephone  ueiiufao turlng  company,  holding  the  transmitter 
patent  of  the  Kellogg  Switchboard  A  supply  Cocipany.  No.  687.499,  dated 
November  26,  1901,  valid  and  Infringed  by  defeniwit  as  to  all  the  claims 
In  suit.  Noa.  1,  2,  8,  10,  11.  13.  Is,  16,  17  and  18.   Inasmuch  as  there 
le  no  appeal,  the  decision  of  the  Court  of  Appeals  Is  final.   An  Injunc- 
tion and  an  accounting  against  the  defendant  are  decreed 


eny,  truly  yours*-  /7 


An  injunction  and  an  accounting  are  granted  against 
tlit'  International  Telephone  Manufacturing  Company, 
ivhich  means  Unit  an  injunction  and  accounting  would 
It,-  against  users  of  the  infringing   transmitter. 

We  have  advised,  and  now  advise,  our  customers 
and  the  trade  nut  to  purchase  apparatus  covered  by  the 
patents  upon  which  we  have  brought  suit.  This  advice 
has  been  given,  and  is  now  given,  in  good  faith,  from 
friendly   motives  and  for  the  protection   of  the  trade. 

A  particularly  gratifying  faet  about  the  decision  of 
lh,-  Court  o/  Appeals  is  the  recognition  it  gives  to  the 
superiority  oj  our  transmitter  as  compared  with  other 
types  of  transmitters  on  the  market.  Speaking  of  the 
Kellogg    transmitter   the   Court   in    their  decision   say: 

"Its  utility,  its  high  degree  of  effectiveness, 
its  commercial  success  are  unquestioned  facts. 
I  lie  novelty  of  none  of  the  claims  is  gainsaid 
by  any  single  prior  patent   or  structure." 

Another  suit  upon  this  same  transmitter  patent 
against  another  manufacturing  concern  will  he  heard 
soon. 


Kellogg  Switchboard  &  Supply  Company 

CHICAGO,  ILL. 
Branch  Offices :     Kansas  City,  San  Francisco,  Winnipeg,  Man. 


"STERLING" 

"The  Modern  Electrical  Supply  Mouse" 


Every  Electrical 
Device  for  the 
Engineer 

Do  you  desire  to  keep 
your  electrical  installa- 
tion equipped  with 
the  latest  electrical 
material  ? 

If  so  you  will  always 
find  that  we  carry  a 
large  and  complete 
up-to-date  stock. 


Give  us  a  call  if  you  want 
Prompt  Shipments  of 

Magnet  Wire,  all   sizes,  any  quantity 

Carbon  Brushes,  for  Motors  and  Dynamos 

Insulating  Tape,  Bear,  Sequoia,  Manson  and  Okonile  Brands 

Dry  Batteries,  Bear.  Sequoia,  Columbia  and  Ever  Ready  Brands 

Incandescent  and  Arc  Lamps.  Globes  and  Carbons 

Lamp  Sockets  and  Receptacles 

Annunciators  and  Electric  Gas  Lighting  Apparatus 

Electric  Bells  and  Push  Buttons 

Telephones,  Appliances  and  Supplies 

Gas  Engine  Igniters  and  Supplies 

Insulating  Compounds,  Armalac,  Insulac  and  Chatterton 

Equipoise  Telephone  Adjustable  Arms 

Wire,  Rubber  Covered.  Annunciator,  Office.  Wealherproof.  Iron  Line 

Motors  and  Dynamos 

Conduits  and  Condulets,  All  Types 

Klein's  Linemen's  Tools 

Poles,  Cross  Arms  and  Pole  Line  Hardware 

WRITE  OR  CALL  FOR 
GENERAL  SUPPLY  CATALOG 


Telephone  Kearny  2591 

Private  Exchange 
Connecting  all  Depts. 


Sterling  Electric  Co, 

"THE  MODERN   ELECTRICAL  SUPPLY  MOUSE" 


133-139 

New  Montgomery  St. 
San  Francisco 
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TECHNICAL 
BOOK  SHOP 


Wiring  Tables 

How  They  are  Made  and  How  to  Use  Them 


By  Thomas  Graham  Grier 


A  handy  size  for  the  pocket.  Bound  in  flexible  leather 
with  rounded  corners,  4  _■  inches  in  width  by  61  inches  in 
length.     It  is  one  of  the  most  valuable  books  on  wiring  ever 

published.    Con  i  i  \  i  -     Tin    Resistance  of  Wires      I 
Motive  Force  and    Current.      How    to   Calculate  the   Si 
Wire      I  il  VViriny  TabL  -      Methods  ol  \\  irine, 

$1.00   Postpaid 

Technical    Book   Shop 

604  Mission  St.,  San  Francisco 


Dynamo-  ESectric 
—  Machinery  — 


256  Pages. 


460  Mlus  rations. 
$1.50  Postpaid 


Cloth  Binding 


A  manual  for  Electrical  Engineers  and  Electrical  Workers 
in  general.  It  represents  the  accumulation  of  years  of  practi- 
cal experience  by  the  best  authorities,  and  should  be  in  the 
hands  of  every  worker  in  the  great  field  of  electricity.  It  is  a 
complete  and  authoritative  treatise  on  the  theory,  constructive 
details,  calculation,  and  design  of  dynamo-electric  machinery, 
including  such  important  subjects  as  Armature  Winding,  the 
Determination  of  Characteristic  Curves,  etc. 


Technical    Book   Shop 

604  Mission  St.,  San  Francisco 


OVER  1 50,000  SOLD 

IlHP%HlI 

THERE  is  only  one 
'  book  on  Electric 
Light  and  Power 
Wiring  and  Construc- 
tion that  is  kept  abso- 
lutely accurate  and  up 
to  date. 

Every    Insurance  and 
City  Inspector  knows 
it  and  will  pass  your 
work  if  done   in   ac- 
cordance with 

^"^Bkm 

"Standard  Wiring" 

$1.00    POSTPAID 

Technical    Book   Shop 

604  Mission  St.,  San  Pranclsco 

The  Electric  Telegraph 


By  Chas.  Thorn,  Chief  Qyadruplex  Department.  Western  Union 
Telegraph  Co..  and  A.  Frederick  Collin?.  Author  of  "Wireless 
Telegraphy,  Its  History.  Theory  and  Practice." 


160  Pages 
81  illustrations 

Cloth  Binding 


$1  .oo 

Postpaid 


A  complete  course  of  instruction  in  the  art  of 
["elegraphy,  from  the  principles  of  the  elec- 
tric battery  and  circuit,  and  simple  instruments 
for  sending  and  ret  eiving  single  messages,  to 
tin-  most  complicated  devices  of  multiplex 
and  wireless  telegraph. 

Technical    Book   Shop 

60  Missi  on  St.,  San  Francisco 


Johns-Manville  Co..  H.  W. 
Asbestos  Wood,"  "In- 
durated Fibre."  "Vulca- 
b  e  s  t  o  n."  "Monarch." 

Phoenix,"  "Electrobes- 
ton." 

Paraffine  Paint  Co..  Agents 
"P.   &   B."    Products. 

Standard  Underground  Ca- 
ble  Co..  "Ozite." 

LAMPS. 

Electric  Arc  Lamps 

Brooks-Follis    Elec.    Corp. 
Elec.     Appliance     Company 

•  Adams -Bagnall." 
Ft.   Wayne  Electric  Works 

"Wood." 
General    Electric  Co.,"G.  E." 
Standard   Electrical   Works, 

"Jandus,"    "Boulevard." 
Western  Electric  Co., "Haw- 
thorne." 
Westghse   Elec.   &   Mfg.  Co. 
Flaming    Arc    Lamps 
Brooks-Follis    Elec.    Corp. 
General   Electric  Co..  "G.I." 
Western  Elec.  Co.,  "Victor." 
Westghse   Elec.  &  Mfg.   Co. 

liiciiinlcNccnt    Lamps 

Brooks-Follis  Elec.  Corp., 
"Fostoria." 

I'.i  van-Marsh  Co.,  "Impe- 
rial." 

California  Inc.  Lamp  Co., 
i  California." 

Elec.  Appliance  Co.,  "Pack- 
ard." 

General  Elec.  Co..  "Edison," 
I.fiwatt."' 

Johns-Manville  Co.,  II.  W., 
"Llnolite." 

Klerulff,  B.  F.,  Jr.  &  Co., 
"  Excelsior." 

Sterling  Elec.  Co.,  "Sterl- 
ing." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam,"  "Regal." 

Western  Electric  Co..  "Sun- 
beam,"    "Regal." 

Westghse  Elec.  &  Mfg.  Co. 
"Westinghouse." 

Miniature   LnmpH. 

American  Ever  I :< »ady  I  !o 
"Kver  Ready." 

Tantalnm   Lamps 

Bryan-Marsh  Co.,  "Impe- 
rial." 

1    ral      Elec.      Co..    "Meri- 

lian,"    "Tantalum." 

Kierulff.  B.  F.,  Jr.  &  Co., 
"Excelsior." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  Co..  "Sun- 
beam." 

Tungsten    Lamps 

Brooks-Follis  Elec.  Corp.. 
"Fostoria." 

Bryan-Marsh  Co.,  "Impe- 
r'al." 

California  Inc.  Lamp  Co.. 
"California." 

Elec.  Appliance  Co.,  "Pack- 
i]  1." 

General    Electric   Co. 

Johns-Manville    Co.,    H.    W. 

Kierulff.  B.  F„  Jr.  &  Co., 
"Excelsior." 

Sterling  Elec.  C  >.,  "Sterl- 
ing." 

Sunbeam  Inc.  Lamp  Co., 
"Sunbeam." 

Western  Electric  <'".  "Sun- 
beam." 

Westghse   Elec.    &    Mfg.   Co. 

I  I'VE    MATERIAL. 

Street    Ry.    Line    Material 

General    Electric   Co. 


W., 
Co., 
Co., 


Xohns-Manville    Co.,    H, 

"J-M." 
Kierulff.    B.     F.,    Jr.    & 

"Lord    Electric  Co." 
Pierson,    Roecling      & 

"Ohio   Brass   Co." 
Western     Elec.     Co..     "Elec- 

t -n.se. " 
Westghse   Elec.   &   Mfg.   Co. 

MACHINES 

Kefrigeratinp;      Machines 

Vulcan   Iron  Works 

MINING 

Mining    Machinery 

General    Electric    Co. 
Henshaw,  Bulkley  &  Co. 
Moore   &  Co.,   Chas.   C. 
Westghse  Elec.   &   Mfg.   Co. 
Western    Electric    Co. 
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TURBINE   PERFORMANCE  WITH   REFERENCE  TO  THE 
INFLUENCE  OF  CONDUIT  FRICTION  LOSS.' 


BY    L.    R.    JORGENSEN. 

For  any  given  water  power  proposition  the  static  less  than  say  20,000  k.  w.  output,  which  at  the  present 
head  is  fpund  by  surveying  the  country.  In  order  time  would  be  too  large  for  any  ordinary  station.  How- 
to  be  able  to  design  the  prime  mover  properly  the  ever,  for  performance  comparison  we  can  make  use 
effective  head  is  especially  wanted.  This  is  found  of  the  reaction  turbine  for  this  head  just  as  well  as  for 
by  calculation  after  the  size  and  kind  of  conduit  has  half  the  head  under  which  the  two  types  would  be  com- 


Pelton    Water    Wheels    at    Electron    Plant    of    the    PiiKt-t    *"<inil   Power  Company. 

been  decided  upon.  For  a  certain  case  the  friction  petitors.  The  influence  of  a  variable  head  is  the  great- 
loss  in  a  40,000  ft.,  6  feet  inside  diameter,  reinforced  est  for  the  impulse  type  of  wheels  and  will  be  consid- 
concrete  flow  pipe,  provided  with  regulating  reservoir      ered  first. 


and  the  connecting  4800  ft.  pressure  pipe,  was  found 
to  be  55.3  +  7.5  =  62.8  feet,  when  carrying  water  in 
sufficient  quantity  t<    develop  normal  load. 

The  static  head  for  this  given  case  is  1104  feet  and 
the  effective  head,  therefore.  1 104  —  62.8  =  1041.2  feet. 
For  a  static  head  of  1104  feet  only  impulse  wheels 
could  be  considered  as  prime  movers.  Reaction  tur- 
bines for  this  head  would  not  be  practical  in  units  of 

1  Paper  read  before  San   FranctSCQ  Section  A,  I    B.  !■:  .  May  :s, 

!  • 


Fig.    1    shows    a    diagram    of    a    5500    k.    w.    tan- 
gential waterwheel,  360  r.  p.  m.    The  spouting  velo< 
,to  the  effective  head  1041.2  feet. 


v  =    I     2g.      1041.2  =  259  ft. 
The  s])eed  of  the   pitch  circle   is   taken   at   40  pe 
cent  ni  the  spouting  velocity,  then 

3i  ii  1 


Dia.  pitch  circle 


from 


60 


rd  =  259 


1- 
100 


d  =  6 


ft. 
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Extreme  outside  diameter  of  wheel  7.57  feet.    Ve- 

560 
locitv        *■   '   7-57  =  '42.79  ft.  per  sec. 

-    do 

While  turning  5  degrees  the  outer  edge  of  bucket 
travels  from  point  o  to  point   1 . 

^X7.57X12  =  396ft 

;,  .1  -    5 

This  is  done  in  the  time 
1  1 


=  - 


3< 11   ■    360    S       132 

In  the  same  time  the  jet  lias  traveled 


1 


432 


x  259 


xi2=  ~.i  inches  =  distance  t—  in  Fig.  1. 

["he  distance  2-2  is  just  twice  distance  1-1  for  0-2 
equal  to  10  degrees.  In  this  way  enough  points  are 
found  tn  determine  curve  0-1-2-3-17,  and  from  this 
curve  the  portion  of  the  jet  striking  one  bucket  is 
found. 


giving  off  work.  This  can  easily  be  detected  on  a 
drawing  to  scale  and  prevented  by  simply  spacing  the 
bucket'-  a  little  closer. 

Another  reason  For  making  the  spacing  a  little 
less  than  maximum  is  to  be  able  to  take  care  of  the 
possibility  of  the  pressure  in  the  pipe  line  dropping 
so  as  to  decrease  the  spouting  velocity   considerably. 

1 1 10 
If  this  drop  should  be  say — — -  =5.9  per  cent,  eigh- 
teen buckets  would  be  required  to  catch  all  the  water. 
If  the  wheel  had  only  seventeen  buckets  most  of  the 
water  shown  in   Figure  1   lying  between  the  lines  rep 
resenting    cut  off    of    seventeen    and    eighteen    buckets 
would   never   strike   any   surface,   and,   therefore,   never 
give  off  any  energ}      The  number  of  buckets  shi  >uld  be 
kept    as   small    as    possible   to   keep   the   bucket    friction 
low    and   discharge   angle   small.      In    this   case,   how 
ever,  eighteen  buckets  would  be  the  proper  number  to 
put  on. 


J60     R  P« 


-■-■." 


lis. 


Dinitriini    i>l'    ."."Oil    k.     «.    TmiKi'iitiiil     Wnler    Wheel 


Iii   point   x  the  lip  of  the  bucket    is  just    through 
the  jet,  and  from  here  to  |  1  y  it  receives  the  full 

impulse.  When  the  bucket  in  question  (let  us  call 
it  No.  1)  arrives  at  y,  the  bucket  just  back  of  it  (No.  2) 
must  have  cut  off  all  the  water  a  certain  time  element 
before,  long  enough  to  give  the  last  water  particle  cut 
off  time  to  reach  bucket  No.  1  at  y  and  to  turn  around 
in  same  before  leaving.  The  bucket  and  the  jet  travel 
in  the  same  direction,  but  the  jet  travels  more  than 
twice  as  fast.  In  order  to  catch  all  the  water  it  is 
necessary  that  distance  x1  —  y1  is  equal  to,  or  less  than, 
the  maximum  length  of  the  water  cylinder  which  could 
be  brought  to  strike  each  bucket.  In  the  case  in 
question  this  would  require   17  buckets  on  the  runner. 

Distance  x' — v'  is  measured  or  calculated  and 

100 

of  this  distance  is  the  bucket  spacing  measured  along 
the  arc.  With  this  number  of  buckets  all  the  water 
will  be  caught,  but  the  shape  of  the  bucket  may  be 
such  that  the  last  water  particle  has  no  chance  to  turn 
around  and  will  pass  out   through  the  cut-out   without 


From  Figure  1  can  be  seen  that  the  maximum 
bucket  spacing  varies  inversely  with  the  diameter  of 
the  jet.  When  horse  power  output  ami  head  are  given, 
the  corresponding  jet  diameter  is  fixed. 


(Vol.  of  water  per  sec. 


=Area  of  jet). 


spouting  \  e 

And  in  this  case  it  is  73  j  inches.  This  jet  will 
develop  5600  k.  w.  with  a  generator  efficiency  of  96 
per  cent  and  a  waterwheel  efficiency  of  80  per  cent, 
and  for  this  jet  diameter  the  bucket  spacing  should 
be   determined. 

Fig.  2  show,  the  diagram  of  discharge.  From  ex- 
periments it  is  found  that  we  have  maximum  efficiency 
when  the  speed  of  the  pitch  circle  is  46  per  cent  of  the 
spouting   velocity,    provided    the    spouting   velocity    is 

found  from  equation  v=-d2  gh,    where  h  is  the  effective 

head,  in  this  case  [04T.2  feet.  The  actual  jet  ve- 
locity is  onh  about  95  per  cent  of  this  value  and  is 
decreasing  continuously   as  the    jet    passes     from    the 
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nozzle  tip  to  the  point  of  exit  on  the  bucket  due  to  air 
friction,  entrance  loss  and  friction  loss  in  the  bucket 
and  finally  to  the  exit  loss.  This  brings  the  average 
jet  velocity  down  to  about  92  per  cent  of  the  theor- 
etical spouting  velocity.  Half  of  this  value  gives  the 
most  economical  circumferential  speed  of  the  pitch 
circle,  or  46  per  cent  of  the  theoretical  spouting  ve- 
locity. It  will  in  most  cases  be  found  to  vary  be- 
tween  46  per  cent   and   47   per  cent.      Any  change   in 


•—'ft.     #ny  e  J."  *  ■-"  ■'"•'f  * 


•  ■  ■   J-/*.-. 


■•■  *-s\  Iff  ■ 
,  f  *  -  - 


Kit. 


Dlngrram  of   Discharge. 


spouting  velocity  makes  v  (See  Fig.  2)  larger  for  con 
•-tain  wheel  velocity.  With  very  variable  head,  such 
.1--  occurs  when  conduit  is  fed  from  a  deep  reservoir,  or 
when  conduit  friction  loss  is  large,  the  importance 
of  designing  the  water  wheel  for  the  average  head  is 
therefi  ire  c\  ident. 


Entrance  speed  w,  =  J  g.  e.  h.    .    ../"I, r=  (1) 

\  sin  (pi  -  01)  cos  61 


Circumferential  velocity  u. 


^-0-S)- 


(2) 


Jn  these  two  equations  we  have  but  two  variable 
factors  for  any  given  head  p".  and  h.  Angle  81  is 
generally  chosen  between  20  degrees  and  30  degrees, 
and  can  for  practical  reasons  not  be  over  40  degrees. 
The  only  other  means  left  for  varying  wi  and  iu  is 
then  by  changing  the  value  of  pV  For  low  heads  a 
comparatively  large  circumferential  velocity  is  wanted 
in  order  to  get  a  cheaper  machine;  u.  will  be  large 
when  p">  is  larger  than  90  degrees  (then  tg  /?■  nega- 
tive and  —  changes  to  +  in  equation  (2)  )  and  when  8. 
is  large.  For  high  heads  a  comparatively  low  circum- 
ferential velocity  is  wanted  in  order  to  keep  the  num- 
ber of  revolutions  inside  practical  limits.  p\  smaller 
than  90  degrees   will   satisfy   this  requirement. 

With  fi>  <  90  u>  also  decreases  with  increase  in 
angle  S>  and  where  11  ■  must  be  kept  low  large  values 
of  81  are  used  besides  small  values  for  angle  pV 

From  equation  (1)  it  is  evident  that  with  fi<  larger 
than  90  degrees  a  smaller  percentage  of  the  total  head 
iv  used  for  generating  the  entrance  velocity  than  with 
fi<  smaller  than  90  degrees. 

\  turbine  working  with  high  reactance  pressure 
(/?i  ■  90  low  head  high  speed)  would  be  but  little 
affected  by  changes  in  head  due  to  changes  in  conduit 
friction  or  otherwise,  whereas  one  working  with  low 
reactance   pressure    (/?>    <   00  high    head   low   speed) 


a./>so/i/fe   ve/oc/fy    Wf 


^Cire</mferer>?/a./    Vf/ocz/y 


motion   o/  voter  //r  c/raft  /u&e. 

Flg.  ;{.      Velocity   Diagram  of  Turbine. 


In  reaction  turbines  the  absolute  velocit)  of  the 
jet  as  it  enters  the  runner  it  not  that  corresponding  to 
the  spouting  velocity  of  the  total  head,  but  only  to 
a  percentage.  By  carving  this  percentage  wide  varia- 
tions in  runner  speed  can  be  accomplished.  From  Fig. 
3  it  is  evident  that,  if  entrance  velocity  wi  is  changed, 
either  the  circumferential  velocity  in,  bucket  angle  /?>, 
or  angle  81,  between  the  entrance  speed  and  circumfer- 
ential speed  must  change  also  for  shockless  flow. 

The  relations  existing  between  these  different 
factors  are 


would  be  nearly  as  sensitive  towards  change  in  head 
as  a  tangential  water  wheel. 

It  is  also  seen  that  the  circumferential  speed  of  a 
runner  is  not  fixed  at  jo  per  cent  of  the  spouting  ve- 
locity, but  can  be  varied  between  the  limits  of  sa 
per  cent  and  40  per  cent  of  the  spouting  velocit}-  in 
different  designs  by  the  proper  choice  of  angle  p">  and 
ti  1  some  extent  Si. 

For  medium  head,  medium  speed  fi<  ==  90  degree- 
ami  equation   (T)   and   (2)  can  be  simplified  to   (tg90 

degrees  =  00). 
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w, 


N  g.  >'■  h. 
1 


gr-  e.  h. 


(3) 

(41 


cos  8,  \ 

If  the  conditions  given   in   <-■'  i  n;i  t  i<  >i  i  -    (i) 
141  arc  fulfilled  the  relative  velocity  v.  will  have  a  direc- 
tion parallel   to  the  buckets  ai   the  entrance,  and  the 
water   will   flow    from   the  guide   vani  into  the 

runner  without  shock  and  we  will  have  maximum 
efficiency.  This  condition  exists  only  at  one  load,  us- 
ually three-quarters  full  load  is  chosen. 

At  any  other  load  the  position  of  the  guide  vanes 
is  different,  that  is,  the  value  of  &<  has  changed,  and  as 
the  circumferential  speed  stays  constant,  the  relative 
velocity  v.  changes,  both  in  magnitude  and  direction. 


increasing   velocity.     This    velocity    fluctuates    n< 

sarily  with  the  load.  Maximum  load  requires  maxi 
1  velocity  of  flow,  as  the  quantity  Q  of  water  is 
maximum  and  the  area-  through  which  the  tlow  passes 
are  constant.  The  exit  loss  u„  is  chosen  from  0.04b 
to  0.0M1  1  part  of  this  loss  can  he  regained  by  proper 
use  of  draft   tubes)   ami   the  absolute  exit   velocity   w- 

is  easily  (omul   from  w,         1    2  g  *?• 

For  maximum  efficiency  the  direction  of  w    should 

be  axial  and  the  turbine  is  generally  so  designed  that 

flowing  through   it.  this   is  the  case.      \t 

an_\-    other    load    we    will    have    two    components,    one 

in    an    axial    direction    (towards    the    center    in     Fig. 

ind  the  other  in  a  tangential  direction.  This 
latter     has     a  tendency      to     set      the      exit      water 


Turbines  in   Hydro-Flee  trie  Plant  at  Vizzola.  Italy. 


The  water  cannot   flow  shock  the  runner  now 

because  its  direction  is  not]  el  to  the  first  buckel 

5  any  longer.    Here  is  win  urbine  differs 

from  the  tangential  w;  In  the  latter  the  en 

trance  is  shockles  if  at  any):  therefore. 

its  efficiency  is  higher  than  tl  ncy  of  a  rea. 

turbine  on  partial  In.. the-  the  efficiencv 

curve  is  flattei  a  larger  range 

es    of    tangential 
wheels  am  5,  which 

pied   wit!  1   \Y. 

P.  >\\  er  Engii 
The  wat.  the  turbine  runner  with 


111  a  rotating  motion  and  \  large  part  of  the 

axial  component  of  \V    can  be  regained  by  the  use  oi 
■  ectly  designed  draft  tubes 

bove   it    is   evident   that   the  exit   loss 

minium  only  at  one  load  usually  at  '4  full  load, 
where    the    direction  should    be    axial,    and    that 

this  loss  is  proportionally  larger  at  all  other  loads.  The 
tangential  water  wheel  lias  a  practically  constant  exit 
loss,  that  is.  the  same  percentage  of  head  is  lost  at  all 
loads  with  no  increase  at  partial  loads. 

Which  of  the  two  machines  is  the  more  economical 
will  depend  upon  load  conditions.  The  turbine  can 
be  designed  to  have  maximum  efficiencv  at  one  load 
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only.  This  maximum  efficiency  is  sometimes  higher 
than  that  which  can  be  attained  with  a  tangential  water 
wheel  ;  this  latter,  however,  keeps  its  maximum  effi- 
ciency over  a  much  wider  range  of  loads  and  for  a 
greater  number  of  years.  In  the  reaction  turbine  the 
full  head  can  be  utilized.  So  far  mil}-  a  few  attempts 
have  been  made  to  provide  the  tangential  water  wheel 
with  draft  tubes,  although  the}"  would  do  more  good 
here  than  on  turbines.  Besides  utilizing  the  extra 
head,    the    windage    would    decrease    with    increase    in 


efficiency  because  it  gives  off  maximum  amount  of 
power  with  constant  discharge  and  it  will  lie  found 
that  this  new  speed  is  just  40-47  per  cent  of  the  speed 
of  the  jet.  It  is  never  any  higher,  except  perhaps  in 
the  I  lug  wheel,  which  discharges  from  a  considerably 
smaller  diameter  than  the  pitch  diameter,  and,  if  it  is 
lower,  shows  that  the  bucket  shape  is  wrong,  the  en- 
trance loss,  the  bucket  friction  loss  and  the  exit  loss 
are  too  large. 

The  generator  must  rim  in  synchronism  with  the 


fig.    1 


vacuum.  The  extra  gain  from  this  cause  may  amount 
to  from  '  _■  per  cent  to  I  per  cent  with  15  inches  oi 
vacuum.  It  should,  therefore,  be  worth  while  for  tin- 
manufacturer  to  consider  tin  application  of  draft  tubes 
i'  1  tangential  water  wheels. 

APPENDIX. 

From  the  standpoint  of  an  operator  it  is  not  so 
interesting  to  know  how  a  turbine  is  designed  as  it  is 
to  know  how  to  d«t c<.-i  existing  faults  and  how  best  to 
remed)   them. 

Take  a  tangential  water  wheel  first.  Is  the  effi- 
cienc)  low  or  supposed  to  be  low  an  easj  way  of  find- 
ing if  then-  1-  actually  something  wrong  without  going 
to  the  trouble  of  testing  the   machine   i-   as   follows: 

Set  the  deflecting  nozzle  in  its  normal  position, 
that  is,  the  position  from  which  it  directs  the  water  in 
such  a  way,  that  the  jet  intersects  the  vertical  center 
line  through  the  wheel  under  an  angle  of  90  degree-. 
The  point  where  the  center  line  of  the  jet  intersects  the 
vertical  center  line  through  the  wheel  is  one 
point  of  the  pitch  circle.  The  velocity  of  this 
point  can  now  lie  calculated,  a-  the  pitch  diameter  can 
easured  ami  the  r.  p.  m.  are  known.  The  effect- 
ive head  is  measured  when  the  wheel  is  running  nor- 
nallv  loaded  by  mean-  of  a  pressure  gauge.  To  this 
head  should  he  added  the  velocity  head  of  the  flowing 
water  in  the  pipe  (this  doe-  not  amount  to  much  and 
ran  he  neglected.  For  instance:  For  12  feet  velocity 
per  second  in  the  pipe  line  this  would  give  an  addi- 
tional head  of  only 
_yi=J2?  =        144 


2.2  ft.,  or  for  K.niii  ft.  head  =  0 


2g  J  ■  32.16 
The  theoretical  spouting  velocity  is  found  from 
v  =  i  2gh  and  if  the  speed  of  the  pitch  circle  is  not  pretty 
(  lose  to  40  per  cent  of  this  value,  the  wheel  is  not  run- 
ning under  the  head  which  will  produce  maximum  <  ffi- 
ciency.  To  investigate  further,  the  unit  should  be 
run  separate  and  the  generator  loaded  with  a  water 
rheostat.  With  constant  jet  diameter  the  water 
rheostat  should  be  adjusted  until  we  have  maximum 
output   and    then    the   corresponding   speed   measured. 

At   this  speed  the  wheel  must  have  its  maximum 
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system  and  the  speed  is,  therefore,  fixed.  Should  the 
most  economical  speed,  which  is  the  same  for  all  load-, 
be  found  to  be  much  off  this  normal  speed,  the  only 
remedy  is  to  put  on  longer  buckets  if  the  velocity 
of  the  pitch  circle  is  too  low.  This  is  not  an  elegant 
solution,  but  will  help  the  efficiency.  Should  the 
velocity  of  the  pitch  circle  be  too  high,  there  is  noth- 
ing to  do  but  get  a  new  runner  of  smaller  and  more 
correct  diameter,  as  in  this  case  we  may  lose  water 
between  the  buckets  in  addition  to  the  inefficient  action 
of  the  water  upon  the  bucket  surfaces. 

In  much  the  same  way  faults  in  a  reaction  tur- 
bine can  be  detected  without  going  to  much  trouble 
and  expense  in  making  complete  test.  With  gener- 
ator running  normally  loaded  the  turbine  should  be 
about  m  full  loaded  and  run  at  point  of  maximum 
efficiency.  This  would  require  that  the  direction  of  the 
absolute  discharge  velocity  w=  be  axial,  and,  if  so,  the 
water  will  leave  the  draft  tube  without  any  disturb- 
ance. At  any  other  load  or  any  other  speed  but  the 
one  which  produces  axial  discharge,  and.  therefore, 
maximum  efficiency,  the  discharge  water  from  tin 
draft  tube  will  have  a  rotating  motion  due  to  the  tan- 
gential component  of  the  discharge  velocity  w=  (see 
Figure  J  and  4).  From  the  direction  of  rotation  can 
be  judged  (with  only  one  runner  for  each  draft  tube) 
from  keeping  Fig  3  in  mind,  whether  the  speed  is 
too  high  or  too  low  for  maximum  efficiency  at  the 
output  developed.     It  is  also  well  in  this  case  to  load 
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the  generator  with  a  water  rheostal  and  find  the  speed 
at  which  ;J4  Q  develops  maximum  k.  w.  If  this  is  no1 
the  speed  at  which  the  generator  normally  must  run. 
it  shows  that  the  turbine  does  not  run  normally  al 
its  best  efficiency.  Is  the  normal  speed  too  high,  a 
remedy  may  be  Eound  in  changing  the  draft  tube  if  this 
is  not  alreadj  perfect.  The  water  should  flow  through 
the  draft  tube  with  uniformly  decreasing  axial  ve- 
locity. The  area  of  any  horizontal  section  (see 
i)  multiplied  by  its  distance  above  the  bottom  of  the 
tail   race  should   he  i  (shape  approximately   a 

hyperbola).       Expressed  in  a  formula  this  would  read 


1 )-        /       1 1  instant ' 

4 

from  which  follows 

=   \1'i  w  ,  sing, 


where  w»  is  the  velocity  through  the  upper  section  with 
dia.  1)  and  w<  sin.  8.  is  the  \  elocity  in  axial  direction  al 
the  outlet    with  diameter   1).. 

If  l)i  is  too  large  the  turbine  will  alternately  lose 
part  of  its  vacuum  and  pick  it  up  again.  This  can  be 
prevented  by  making  Z<  -mailer:  the  proper  value 
found    from    i  see   Fig.  6  ' 

«  ,  sinSt _       Wj  i\        i  -  '  sl"^' 

/ 1  I  X ,  w  |      w,  sing. 

The  gain  in  head  from  reducing  the  velocity  w 
to  w<  sin.  Si  is  Found  from 

Bt)- 
and   max     easilv    amount     to    as    much   as  4 — 5    feet, 


.  - . .  '.  ".. 


S  aan 


Zer-o    L*e/oc'7y 


Pig.    «. 


which,  especially  on  low  head,  may  be  sufficient  to 
edy  the  evil  of  the  runner  speed  being  to  high. 
If  the  draft  tube  is  provided  with  a  bend  only  equation 
(8)  holds.  1 1  ere  vv<  should  be  slightly  larger  or  equal 
the  tail  race  veli  icity. 

If  the  runner  speed  i-  too  low  for  normal  load, 
there  is  nothing  to  do  but  put  in  a  new  runner  and 
chan..  /■;.  to  satisfy  equation    (2)   at   the  given 

u   and  3.. 

On  the  existing  runner  /3>  can  be  measured  r,    foi 

can    also    be    measured    and    u> 

figured  out  from  the  known  outside  diameter  and  the 

m.    In  the  value  of  w.  as  found  front  equation  (T) 


we  have  a  good  cheek  of  the  correctness  of  the  runner 
-peed  Hi.    This  -peed  '  — -  in  should  be  equal  Wi  cos   Sj 


see    Figure    3)    and    if   /?■    is    nol    90     then    Ui 


it  d  n 


60 


.  ,  .  ,  wisin  (j8i — 81)        ,.,.,.. 

iuld   be  equal  a  ancl  it  this  is  not  at  least 

sm  pi 

approximately  the  case  entrance  of  water  into  the  run- 
ner cannot  follow  shockless.  The  hydraulic  efficiency  e 
must   be  assumed  and  for  an  old  turbine  may  not  be 

over  jy  ,  .  The  only  remedy  1-  to  charge  /?■,  which 
mean-  a   new    runner. 


DISCUSSION 

Geo.  I-  Henry:  I  have  not  come  specially  prepared  to  say 
anything  on  litis  paper.  1  had  the  pleasure  of  reading  it  ovet 
the  othet  evening,  and  several  questions  came  into  my  mind. 

Mr.  Jorgensen  has  not  told  us  anything  about  the  effi- 
ciency obtained  from  that  tangential  water-wheel.  1  do  aol 
know  whether  an)  tesl  has  been  made  of  it.  n  is  a  verj 
tangential  wheel;  the  design  has  been  almost  forced; 
it  is  a  condition  of  sin, mi  and  speed  which  do  not  lend 
themselves  readily  to  the  best  results  obtainable  Erom  tangen 
iiai  wa  er-wheels.  Several  makers  have  built  a  water-wheel 
for  thus.'  conditions,  and  I  think  every  one  ol  them  has  f-elt 
that  if  the  conditions  could  have  been  changed  -if  the  stream 
could  have  been  made  smaller,  or  the  wheel  diameter  could 
have  been  made  larger,  it  would  have  shown  up  very  much 
bettei  in  design  and  operation.  In  the  travel  of  a  stream  ol 
through  the  series  of  tangential  water-wheel  buckets 
the  stream  will  spread  some.  Mr.  Jorgensen's  sketch  here 
shows  ii  spread  a  little  bit;  and  he  probably  intended  that, 
although  I  did  not  gather  it  from  his  blue-print.  The  stream 
does  actually  spread,  and  as  a  result  the  water  would  begin 
in  leak  through  on  the  point  of  the  periphery  very  much 
sooner  ihan  it  would  if  the  stream  retained  its  actual  parallel 
shape.  The  result  is  you  have  to  decrease  the  bucket  spac- 
ing a   little   bit    in   order   to  catch   all   that    stream. 

Another  point  he  mentioned  in  connection  with  the  wheel 
under  consideration  was  in  regard  to  the  pitch  circle.  1  think 
we  are  all  accustomed  to  think  of  the  pitch  circle  as  a  circle 
which  is  a  tangent  to  the  center  line  of  the  stream.  The 
center  line  of  the  stream  is  really  nol  the  pitch  circle  that  we 
are  all   in  in      Whal    we   are   till   interested    in   is   to 

secure  the  maximum  quantity  of  water  discharged  at  as  near- 
in  velocity  as  possible.  As  Mr.  Jorgensen  Stated,  you 
must  take  into  account  all  of  the  losses  that  occur  in  that 
all  the  reduction  in  velocity  that  occurs  in  the  water 
up  to  the  point  of  its  leaving  the  bucket  edge.  Now  it  will 
be  perfectly  obvious  to  you  that  if  this  is  a  plan  of  a  water 
wheel  bucket  (referring  to  diagram),  the  water  enters  here,  and 
travels  around  the  cup;  it  spreads  out  as  it  goes  around  and 
discharges  at  some  appreciable  angle.  Now  of  course  there 
is  a  loss,  roughly  equivalent  to  the  component  of  velocity  of 
this  direction;  there  is  a  loss  due  to  that  exit  velocity;  but 
the  water  should  travel  off  from  that  bucket  in  that  axial 
direction  to  get  the  best  results.  That  velocity  with  which  it 
leaves,  is  a  loss.  On  the  other  hand  the  point  at  which  it 
leaves  the  bucket  is  a  very  interesting  point,  and  really  the 
one  that  determines  the  effective  pitch  circle.  If  the  water 
enters  the  bucket  at  the  center  line  of  the  jet,  this  the  angle, 
and  this  is  the  bucket,  the  water  will  travel  around  on  an 
interior  curved  surface,  and  discharge  at  some  point  like  that 
(illustrating);  or  may  be,  if  the  bucket  be  tilted  in  this  di- 
rection, and  it  comes  in  here,  it  will  turn  around  and  dis- 
charge at  some  point  like  that.  Now  at  this  instant,  that  is 
really  the  point  that  we  are  interested  in,  and  it  is  perfectly 
apparent  to  you  that  that  is  really  a  larger  pitch  circle  than 
this  one   tangent    to   the   stream   center,   and   yet.  that   is   the 


June  26,  1909] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


529 


circle  that  we  must  calculate  for;  and  it  the  bucket  occupies 
this  angle,  our  circle  would  naturally  be  one  having  a  verj 
different   radius. 

Mr.  Jorgensen  mentioned  that*  when  the  tangential  wheel 
slowed  down  a  considerable  increase  in  energy  occurred,  if  I 
caught  his  meaning  comely.  1  also  want  to  call  attention 
to  the  fact  that  when  a  wheel  over-spreads,  for  instance,  if 
this  be  the  efficiency  curve  of  our  water-wheel  with  reference 
to  speed,  ordinates  being  speed,  and  abscisso  being  efficiency, 
that  curve  will  run  over  like  that  beyond  the  point  of  max 
efficiency,  and  at  this  point  it  will  suddenly  take  a  dip  so 
(illustrating).  That  is  due  to  the  water  escaping  through 
the  buckets.  As  Mr.  Jorgensen  stated  to  us.  when  the  wheel 
runs  a  little  too  fast,  or  when  it  has  too  few  buckets,  some  of 
the  jet  will  escape  through;  and  whatever  escapes  through 
of  course  is  lost.  Now  if  we  have  just  exactly  the  right  num- 
ber of  buckets  on  our  wheel,  this  cut  will  take  place  at  the 
maximum  efficiency  point  like  that.  If  we  have,  as  he  sug- 
gested, one  or  two  extra  buckets  mi  i  he  wheel,  so  as  to  bring 
the  extreme  limit  near  here,  to  the  point  he  has  marked  18 
instead  of  17.  we  will  gel  this  curve,  cutting  the  wheel  effi- 
ciency curve  at  a  point  somewhat  beyond  the  maximum  effl 
ciency  point.  That  takes  place  ordinarily  a  little  closer  than 
1  have  shown  it.  probabh  in  that  position.  Now  if  we  are 
regulating  ;.  tangential  wheel  with  a  deflecting  nozzle  or  anj 

other  device,  and    we   get    an   over  speed   c lition,   then   for  a 

moment  the  great  drop  in  wheel  speed  efficiency  will  lie  :i 
great  aid  in  holding  down  our  speed  and  therefore  in  securing 
better  spied    regulation. 

Another   thing  over   which    there   lias   been   a    grea!    deal   of 

discussion  among  electrical  people  in  connection  with  the 
use  of  tangential  water  wheels,  has  been  the  maximum  speed 
which  a  tangential  water  wheel  will  attain  when  the  circuil 
is  open  or  the  field  is  killed.  It  is  apparent  to  you  that  due 
io  ■  lie  jet  "i  water  running  through  the  buckets,  and  this  in  . 
curve  occurring  as  I  have  shown  it  here,  that  the  great  drop 
in  tangential  speed  efflciencj  will  result  in  our  speed  nevet 
teaching  anything  like  spouting  velocity.  If  you  think  of  it 
foi  a  moment  like  a  rack  and  pinion,  the  teeth  of  the  pinion 
being  'be  buckets  of  the  wheel,  and  the  rack  being  the  s'ream 
id'  water,  you  will  see  that  if  the  buckets  are  running  at  the 
same  speed  as  the  jet  of  water,  there  will  be  no  impulse 
against  the  buckets;  the  water  will  run  through  without  mi 
pact  Now  the  wheel  cannot  possibl)  attain  that  speed  lie 
cause  there  will  have  to  be  enough  energy  taken  out  of  the 
water  for  the  windage  and  friction. 

Another  point  in  connection  with  the  use  id'  large  jets  on 
small  diameter  wheels.  If  we  have  a  bucket  like  that,  and 
put  a  large  jet  on  it.  this  volume  of  water  which  1  have  shown 
h.ie  111  moss  section,  one-halt  the  jei  will  have  to  spread  itsell 
on  this  bucket  surface,  and  it  will  have  to  spread  itself  out 
pretty  thinly  to  make  this  angle  of  discharge  small.  The  re- 
sult is.  if  we  increase  the  diameter  of  our  jet  considerably, 
it  is  necessary  for  us  to  widen  the  bucket  out  vet  greatlj 
If  that  bucket  be  widened  out  so  that  it  discharges — and  the 
bucket  is  large  in  proportion  to  the  wheel — and  the  discharge 
takes  place  over  that  whole  distance,  the  result  will  be  that 
there  will  be  one  filament  of  water  which  discharges  at  the 
correct  velocity — the  minimum  velocity:  the  upper  lines  of 
water  will  discharge  at  a  very  different  velocity — a  much 
larger  velocity,  and  the  lower  lines  of  w^ater  will  discharge 
at  a  very  much  larger  velocity,  with  the  result  that  there 
is  only  one  filament  of  water  which  gives  us  the  best  efficien- 
cy; whereas  if  we  have  a  very  large  diameter  wheel  nearly- 
all  of  the  water  will  discharge  at  the  best  efficiency  speed, 
or  the   "nearly"   zero  speed. 

Ann;  her  point   is.  this  large  volume  of  water  discharging 
into  a  tail-race  at   nearly  zero  velocity  requires  a  considerable 
pitch  in  the  tail-race,  or  a  considerable  drop  from  the  wheels 
or   else    some    initial    velocity    left    in    it    for    the    purpo 
throwing   itself  on:    through   the  tail-race. 


Those  are  all  points  I  think  very  important  in  water- 
wheel  design.  If  any  of  you  are  interested  in  testing  out 
water-wheels  you  will  probably  run  across  them. 

/,.  Jorgensen:  Mr.  Henry  has  said  nothing  that  I  need 
to  answer,  or  can  answer.  The  only  thing  about  the  buckets 
(the  figures  here),  the  average  of  these  two  will  be  the  pitch 
diameter  and  the  pitch  circle;  and  as  I  say  in  my  paper,  the 
point  where  the  last  water  particle  leaves  the  bucket,  they 
can  only  be  found  on  a  drawing  drawn  to  scale.  Mr.  Henry 
has  added   to  my   paper. 

William  A.  Doble :  Mr.  .Torgensen's  remarks  are  always 
instructive.  The  question  of  draft-tubes  which  he  has  brought 
up  as  applied  to  tangential  water  wheels  has  not  come  into 
general  practice  more  than  it  has  for  the  reason  that  as  a  rule 
the  head  of  the  draft  tube  is  a  very  small  proportion  of  the 
lead,  and  it  does  not  pay.  We  made  our  first  wheel  with 
a  draft  tube  some  years  ago,  and  we  are  now  building  some 
huge  ones,  bm  it  is  only  in  exceptional  cases  where  the  draft- 
tube  bead  forms  a  reasonable  proportion  of  the  total  head.  Of 
course  as  we  develop  lower  heads  for  the  use  of  tangential 
wheels,  then  the  draft  tube  will  come  more  into  play. 

Tin-  question  tinder  discussion  of  the  bucket  spacing 
and  such  features  I  do  not  particularly  care  to  take  up.  but 
the  draft  lube  is  one  of  the  interesting  things. 

//.  II.  Crazier:  Mr-  Jorgensen  has  told  us  about  methods 
of  measuring  the  best  speed;  and  I  had  occasion  to  do  that 
for  the  purpose  of  determining  whether  some  wheels  were  op- 
erating  under  best  speed,  and  used  exactly  the  method  he  has 
.staled  of  turning  on  a  certain  size  jet,  and  running  the 
ators  at  various  speeds  until  I  found  the  speed  wdrich 
would  give  the  largest  load.  I  found  in  the  case  of  the  three 
gi  nerators  that  we  were  testing  that  the  wheels  were  a  little 
larger  than  was  required.  It  made  a  difference  of  something 
like  ir,  per  cent  additional  output  for  only  a  small  change  of 
5  or  HI  per  cent  in  speed,  showing  that  the  question  of  the 
correel   speed  for  the  water-wheel  is  quite  important. 

S.J.  Lisbcrger :  Mr.  Jorgensen  stated  that  if  you  added 
3  draft  tube  to  your  tangential  wheel  it  would  probably  in- 
crease ili,  capacitj  of  the  machine  about  one  per  cent.  What 
percentage  would  that  add  to  the  cost  of  the  machine? 

William  A.  Dabh' :  That  is  too  variable.  It  depends  on  the 
size  of  the  unit  and  other  conditions,  and  also  on  the  total 
head  and  the  proportion  of  draft-tube  head  to  total  head. 
Another  thing,  the  draft  tube  is  not  100  per  cent  efficient. 
You  have  additional  friction  and  the  other  elements  to  add, 
so  it  is  hard  to  say.  You  have  to  treat  each  case  by  itsel) 
We  are  now  building  a  3600  h.  p.  wheel  on  which  we  will  put  a 
i.",  too'  draft  tube  head,  and  it  will  operate  under  240  too 
total  heel,  and  there  we  wil  expect  to  gain  materially;  but 
for  that,  size  unit  the  total  head  is  rather  smaller  than  we 
ordinarily  work  to  under  tangential  wdieels  of  large  capaci- 
ties. There  we  will  gain  too:  but  if  the  prime  head  is  much 
higher  it  would  not  pay  to  put  on  the  draft  tube.  The 
di  aft  tube  has  added  fully  ten  or  fifteen  per  cent  to  the 
of  the  apparatus;  and  then  draft  tubes  sometimes  have 
very  strange  freaks  that  they  play  with  questions  of  regula- 
lion;  and  there  me  some  disagreeable  features  con 
nected  with  it,  so  much  so  that  even  in  turbine  pra< 
draft  tube  is  no*  used  unless  it  represents  a  reasonable 
pi  it  ion  of  the  total  head.  Some  turbines  are  run  practically 
by  their  draft  tubes;  but  in  the  development  of  the  tangential 
wheel  mi  the  Pacific  Coast,  where  the  wheels  are  ordinarily 
placed  in  the  mountains,  wdiere  the  heads  are  high,  the  ques 
tion  of  draft  tubes  would  not  justify.  Of  course  now  that 
the  higher  heads  are  being  used  up,  and  we  have  to  go  into 
lower  heads,  the  draft  tube  justifies  consideration.  It  is  one 
of  those  things  that  has  to  be  worked  out  for  each  case.  You 
cannot  lay  down  any  rule  for  it. 

,<?.  ./    Lisbi'rr/rr :        That    freak  ol    regulation  that   you 
of  is  surging" 

William  .1.   Dobh  : 
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//,    ii.   i  v,, .,,,-.■       I  id  you  obtain  any  materia]  gain  by  t  li< ■ 

tube  by  decrease  of  friction?  li  appears  to  me,  althougb 

you   maj    decrease   the   head,  you  cannol    bj    any   means  gel 

wiih  the  spray  in  the  case.     The  uatural  friction  losses 

are  directly  proportional  to  the  specific  weighl  of  the  material; 

he  amounl   of  spray  thai   you  undoubtedly  encounter  In 

case  of  a  water  wheel  would  be  far  greater  than  the  air 

William    I.  /'  -         we  do  lake  into  consideration   the 

fact  thai  we  will  gain  materially  bj  reduction  of  the  air  re- 
sistance due  to  the  partial  vacuum.  The  spray  In  a  properly 
ied  tangential  wheel  is  not  as  great  I  think  as  you  in- 
dicate, no:  from  my  observation.  That  is  one  of  the  elements 
of  loss  that  we  have  to  contend  with,  namely,  the  friction 
less  due  to  ing  the  air  leakage  into  the  housing. 

.1    Member:        Mr.    Henry    remarked    about    the    runaway 
speed  of  it.     Isn't   it   nearly  double  ordinary   speed'.'     1   would 
o  ask  approximately  what  it.  is  in  proportion  to  the  ordi- 
nary speed,  retelling  to  the  tangential  wheel  particularly. 

Geo    J      Hen  The    runaway    speed    of    the    tangential 

would    of    con:  i  liable,    that     is,    different     wheels    and 

different    conditions    will    give   you    different    runaway    spi 
The  larger  the  buckets  are  the  greater  the  windage  will  be 
and  in  ordinary  practice  1  should  be  very  much  surprised  it 
the  runawaj   speed  was  T.">  per  cenl  above  normal.     I  should 
consider  that  an  extreme  case. 

.1      1/  How    about    the   tiiibn 

./.     Henry:       The    turbine    is   a    different    proposition 
altogether.     A    turbine  ordinarily   runs  at    usually    from   • 
70   per  cenl   cu'  the  n   al    normal  speed 

Now    the   runaway   condition  mnol    be 

pared   wi  b  the  tangential  wheel  as  if  it   ran  at   50  per  cenl   of 
the  spouting  velocity.     I  do  no!  think  it  would  reach  anj 

Ity  in  any  case,  and   therefore   I   would 
i  xpeel  it  to  run  more  than  saj    10  to   IS  above  normal 

velocil  v. 

.1     Member:        With    i  ow    head    that    has 

spoken  of,  how   many   wheels  did   you  have  to  use  for 
that  low  head? 

Answer;        Two. 

/..     /,'.   Jo  Mr.  Doble  remarked  that  he  would  not 

care  to  discuss  the  method  I  used  for  rinding  the  bui 
spacing.  The  method  is  correct  and  one  of  my  own.  but  I 
must  admit  thai  it  is  somewhat  more  clumsy  than  the  on,  he 
uses.  I  shall  always  be  thankful  for  what  1  learned  while 
working  for  Mr.  Doble  and  therefore  did  not  feel  free  to  give 
out  information  obtained  from  him. 

The  meeting  then  adjourned 


PRICES    OF    ARC    LIGHTS    IN    CONNECTICUT. 

and  of  the  Hartford   Board  of  Public  Works 
has  compiled   the   following  table  of  contract   prices  for   - 
lights  in  several  Connecticut  cities: 

Number  of     Price  per    Hours  of  Burn- 
City  Lamps            Lamp          ing  per  y< 

Hartford    800                $70 

Bridgeport    630                                           4,000 

Xew  Haven    600                                            4,000 

Waterbury    87.50 

Xew  Britain    180                                           4,000 

Meriden    2                   100  i                    4,000 

Xew  London   j  ,  

Willimantic    92.50 

Rockville  80 

Stamford   3S  1, 

Bristol-Plainville  

Danbury-Beihel   I                    67.00                2,400 

Putnam    51 


POWER  AT  PORTLAND,  OREGON. 

UN      \      11      II  VI  I  ORAN. 

Water  has  become  so  universally  associated  in 
the  public  mind  with  the  flotation  of  over-capitalized 
industrials  thai  it  affords  a  sense  of  relief  to  find  one 
"i  the  mosl  substantial  and  conservative  cities  in  the 
Wesl  whose  permanent  prosperit}  rests  upon  w; 
I  lie  Columbia  river,  with  its  fish,  its  timber,  its  farms 
and  its  power,  is  the  water:  Portland,  Oregon,  with 
11-  position,  its  harbor  and  it-  people,  the  city.  The 
vast  territory,  "where  rolls  the  Oregon"  and  its  trib 
utaries  now  occupied  by  a  busy  people,  finds  its  nat- 
ural outlet  through  Portland.  The  latesl  link  in  this 
chain  of  progress  is  provided  by  electric  power,  gen- 
erated b)    water. 

Portland's   power  at    present    is   supplied   by   the 
Portland  Railway,  Lighl  &  Power  Company,  although 
there  are  several  other  projected  developments  which 
ntually  be  in  the  same  market.     The  purpose 
oi   this  article  is  to  briefly  summarize  what  lias  been 
e  li\  the  former  and  may  be  done  by  the  lain 
The  chief  source  of  power  for  the  Portland  Rail- 
wax.    Light    and    Power   Company   is   at    the    falls   of 
the  Willamette  river  al  I  Iregon  City  and  at  the  falls  of 
the  Clackamas  river  at  Cazadero,  the  Clackamas  being 
tributary  to  the  Willamette  several  miles  above  Port- 
land and  the  \\  illamette  entering  the  Columbia  river 
several  miles  below.     The  Oregon  City  plant   was  ad- 
mirably described  in  this  journal  in  August,  [905,  and 
azadero  plant,  which  was  completed  in  February, 
Iso   been   described    so   often   as   to   make 
another  detailed  accounl   unnecessary. 

OREGON    CITY    PLANT. 

At   Oregon  City,  fifteen  miles  south  of   Portland, 
twelve  General  Electric  alternators  furnish  5.730  k.  w., 

phase,  33  cycle  current  at  10,000  volts,  which  is 
trans  at    the   same   voltage   by    pole    lines    on 

both  sides  of  the  Willamette  river  to  Portland.  Ten 
of  these  generators  are  mounted  on  vertical  -hafts 
direct  connected  to  4.2-inch  and  belted  to  60-inch  Victor 
turbines.  This  duplication  of  water-wheel  units  is  nec- 
cessan  because  the  head  varies  from  a  maximum  of 
■  a  minimum  of  20  feet  at  times  of  high  water 
below  the  falls,  caused  by  hack  water  from  conges- 
tion on  the  lower  ri\er.  According  to  the  head  either 
the  small  or  large  wheels  or  a  combination  of  the  two 
are  used.    The  other  two  generators  mounted  on  hori- 

'  shafts  are  direct  connected  to  51-inch  McCor- 
mick  turbines.  Cylinder  gate-  and  Replogle  govern- 
or- are  used  throughout.  Exciting  current  is  furnished 
by  two  200  k.  w.  direct  current  generators  driven  by 
42-inch  Victoi  turbines  and  an  auxiliary  85  k.  w.  dy- 
namo belted  to  the  McCormick  turbine  shaft.  A  1500 
k  w.  frequency  changer  sel  converts  a  .part  of  the 
current  from  33  to  fio  cycles  and  two  400  k.  w.  rotary 
converters  supply  direct  current  at  550  volts  to  oper- 
ate the  electric  railway  between  Portland  and  Oregon 
City.  The  Falls  of  the  Willamette  were  first  utilized 
for  power  in  [854  and  most  of  the  present  equipment 
has   been    installed   since    [893. 

CAZADERO  PLANT. 

The  original  installation  at  Cazadero  consisted 
of  three  5000  h.  p.  42-inch  Francis  turbines,  horizontal 
tvpe,   built    by    the    Piatt    Iron    Works   and   operating 
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under  a  head  oi  125  feet,  a  diverting  dam.  ditch,  flume 
and  reservoir  supplying  water  from  the  Clackamas 
river  17  miles  above  the  power  plant.  The  wheels 
are  direet  connected  t>>  three  2500  k.  w.  generators, 
giving  alternating  current  at  10.000  volts.  It  is  at 
this  plant,  about  a  year  ago,  that  one  of  the  water 
wheels  running  above  500  revolutions  per  minute 
caused  its  generator  to  fly  to  pieces  by  centrifugal 
force,  also  putting  the  other  set  out  of  commission  and 
shutting  down  the  plant.  Fortunately  no  one  was  in- 
jured This  damage  was  repaired  in  record  time,  a 
J300  k.  w.  General  Electric   10,000  volt,  <«>  cycle  alter- 


site  lor  a  contemplated  concrete  dam,  150  feet  high 
is  being  examined  and  tested.  This  will  give 
a  head  of  the  same  height  to  the  entire  volume  of  the 
Clackamas  river,  which  could  he  utilized  by  a  power 
plant  at  the  foot  of  the  dam.  making  unnecessary  fur- 
ther head-works.  This  will  form  the  scene  of  the  com- 
pany's next  operations  when  the  demand  warrants, 
a  strong  probability  within  the  next  three  or  four 
years. 

Along  the  line  of  the  company's  38-mile  railway 
between  Portland  and  Cazadero,  sub-stations  at  Lents, 
Gresham,    Boring  and    Eagle   (.'reek   have   rotary   con- 


Muu  of   lliuh  Tension  Transmission    Lines  <•!    I  In-   Portland   Railway,  Light  :uiil  Power  Co.  :iu«l  Oregon  Electric  <  ". 


nati  >r  being  immediately  diverted  fr<  mi  am  ither  purpi  >se 
and  two  2=;oo  k.  w.  Allis-Chalmers  10,000  volt  33  cycle 
generators  subsequently  installed. 

Another  unit,  a  5500  h.  p.  Francis  turbine  sim- 
ilar to  its  mates,  upon  whose  shaft  will  be  mounted 
three  1000  k.  vv.  2^00  volt,  60  cycle  General  Electric 
alternators,  is  now  being  installed,  the  generators  being 
obtained  from  a  discarded  frequency  changer  set  at 
sub-station  A  in  Portland.  During  the  coming  sum- 
mer the  voltage  on  the  31-mile  transmission  line  be- 
tween Cazadero  and  1'ortland  will  be  raised  from  the 
present  IO.OOO  to  33,000  volts,  additional  transformers 
in  iw  being  installed. 

Two  miles  above  the  dam   at   (azadcro  a   splendid 


vertcrs    supplying    direct    current    at    550    volts    to 
railway  circuit,  being  supplemented  by  a  500  h.  p.  steam 
engine  at    Boring  and  a   storage  battery  at  Cazadero. 
giving  1,000  ampers  for  20  minutes  at  550  volts. 

STEAM    AUXILIARIES. 

Two  stations  in  Portland,  E  and  F,  generate  6750 
and,  1300  k.  w.  respectively.  Station  E  contains  two 
2500  h.  p.  Curtis  steam  turbines  driving  two  1500  k.  w. 
General  Electric  alternators.  10.000  volts.  3  phase.  33 
cycles,  two  [500  h.  p.  marine  engine-  driving  two  sim- 
ilar 1000  k.  w.  generators,  and  also  engine  driven  gen- 
ii's developing  800,  750  and  200  k.  w.  The  b 
equipment    includes   ten   520  h.   p.  Cahill   water  tube-. 
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four    [25   h.   p.   and  h.   p.   tubular   boilers,   all 

arrai             i  that  they  ca  I           I  or  sawdusl  : 

latter  beii  h   st  >ked  into  Dutch  i 

by    motor-driven    conveyors.      S  forms    a    re 

serve,   not    being  ral   years'   use 

iwdusl  has  sin  >\  fuel,  giv- 
ing a  hot   fire  al   low  i  lil   is  burned  only 
there  is  insufficii 

SUBSTATIONS. 

In  addition  to  th<  idy  described,  sub-stations 

placed  al  id  Alder  streets,  Williams  ave-' 

nue  and    Km  i  >hn  and    Pied- 

tit,   the    last    three   being   suburban.      The    Oregon 
City   lines  and  station    I  that  at   Seventh 

and   Aldi  adera    lines.   Station    F   and   other 

sub-stati  hat  al  Williams  and  Knott.    These  sub- 

stations arc  all  well  built  and  equipped.    That  al 
enth   and     Uder   is  to  I   the    magnificenl 

office    building    the    compan)     is    now    building.      Its 
chief  equiprm 

ruling  of  the  cit)   all  lines  in  the  business 

must   be   underground,  direi  g   dis- 

tributed at   _'.  Elsev  tilway 

service,  alternating  current   is  used. 

UNDERGROUND     DISTRIBUTION. 

The  underground  distributioi  i  is  well  un- 

der way.     Excavation  in  standard  practice  is  mad. 
fool    from    the    curb    to    a    depth     of     from     four     to 
six     feet,     depending     upon     obstacles.      When     the 
streets    are     aspha  ditch 

alternating  with  font  tunnel.     Oval  man-hi 

cross    |,.  deep    are    pi; 

at    each   comer,   being  built    with   concrete    walls   and 
sewei  with  automatic  hack  water  trap  and 

h   ventil; 
I'he     mains     arc      three      wire      conductor-,     with 
grounded  neu  ntly  tapped  with  feeders 

aintain  are   laid    in   clay 

sections,   witl 

I   on   a  4-im 

surfai  the   usual   rodding 

methi  id. 

OTHER     DEVELOPMENTS. 

'"  nn- 

pan\ 

railways  in    I '  aintainin  . 

k.  w.  plan-  at   \  ai 

i  the   I'll 
Railway  (  |v  compli 

line 
w. 

k.  w. 
.     w.   hyd 


pleted  and  is  operating  fi  nirteen  mile-  i  .i  el.  ctri< 
railway  between  Portland  and  Burlington  and  is  build- 
ing a  6o  mile  extensii  in  to  the  west. 

Recently  organized  is  the  Portland   Water  Power 

and    Electric  Transmission  Company,  which  proposes 

to  develop    i  .,500  h.   p.  o,,   the  Clackamas  river,  two 

miles  below  Cazadero.     F.  S.  Morris  of  Portland  is  in- 

ted  and  G.  I.  Drown  is  the  engineer.    Considerable 

work   has   b(  cast   of    Portland   at    Hull    Run   liv 

•It.   Hood   Railwa)    &    Power  Company,  of  which 

E.    I',  (dark     of   Los    Angeles   is  president   and    F.  C. 

I' ink  i  os     Angeles    consulting    engineer.       This 

work  has  been  discontinued  since  the  panic  of  11,07.    It 

was    intended    to    furnish    current    to    the    Portland- 

Railwaj    Company,  a  subsidiary  concern. 

tddition  to  central  station  supply,  there  are  also 

several  isolated  plants  such  as  in  the  Portland   Hotel, 

and  the  Corbetl  building,  the  latter  being    noteworthy 

'  age  batter}   equipment. 

5  are  maintained  in  Portland  at  the 

Willamette-  \  iany,  operating  plants  at    Eu- 

dence  and  I  )allas,  as 
well  as  a  system  of  electric  railways  which  is  planned 
ultimately  to  unite  all  towns  in  the  upper  Willamette 
Valley.  This  company  is  a  subsidiary  of  the  North- 
western Corporation,  of  which  '.  W.  Anderson  is  pres 
ident,  with  headquarters  at  Spokane.  Washington.  An- 
other in-  thai  of  the  Portland.  Baker  City  and 
Butte  Railway  Company,  in  which  C.  I).  Charles  is  in- 
terested, owning  water  rights  along  the  Deschutes 
river  in    Eastern  (  >reg<  m. 


Wireless   telephony   over    100  miles    was   recentl) 
maintained    in   a  1    ilin-Jeam  1  m    al 

Toulon,  France. 


Examination  for  Aid,  coast  and  geodetic  survey, 
is  annunoced  by  the  l'nited  States  Civil  Service  Com- 

9,  to  till  four  vacancies  in  the 

it    $75   a   month   each,   in   the 

'    and    <,  Survey,   and    vacancies    as    they 

max-  occur  in  the  positions  of  aid  and  deck  officer  in 

that   Sun 

Examination  for  topographic  draftsman  is  an- 
noum  the   Unit*  -  Civil   Service  Commis- 

sion on  July    14.-15.    1  ill  a   vacancy   in   the  posi- 

tion of  topographic  draftsman.  $900  per  annum.  ( 
and  Geodetic  Survey,  and  vacancies  requiring  similar 

fications  as  the>  may  occur  in  any  branch  of  the 
service,  The  salary  of  the  position  of  topogrophic 
draftsman    ranges    usually    from    $1000    to    $1500    per 

Examination    for    architectural    draftsman    is    an- 
nounced by  the  l'nited  States  Civil  Service  Commis 
sion  on  July   14-15,    IQOO,  to  till  a  vacancy  in  the  posi- 
hitectural  draft -man.  S1500  per  annum.  Quar- 
lartmenl    at    Large,    Philippines    Divis- 
tncies  requiring  similar  qualifications 
ur  in  .any  branch  oi  the  service.      \.ppoint- 
n   in  the  Supervising    \rchii  1 
Department,  arc  made  at  salaries  of 
■    annum  and  upward, 
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REPORT   OF  THE   SIXTH    ANNUAL   CALIFORNIA  STATE   CONVENTION  OF  THE 
NATIONAL  ASSOCIATION  OF  STATIONARY  ENGINEERS. 


Held  June  14-19,  1909,  at  Auditorium,  Page  and  Fillmore  Streets,  San  Francisco,  Calif. 


ornia. 


Meeting  called  to  ordi  1    b;     VIr    P    1      Ennoi   111  ilu   chair,  al 
•^  in  111  the  assemblj    room  of  said  building 

The   Chairman:      We   have   assembled   here   this   evening   to 
take  pan   in   the  opei  rcises   of   the    Mechanics'   Fan 

under    the   auspices     if    the    National     .  of    Stationary 

Engineers— the    Sixth    Annual    Convention — and    our    timi 

ing    must    necessary    be    limited.     This   exhibition,    which    is 
one  of  tl,  or   Xational,  will   open   shortly, 

and    will    continue    until    Saturday,    the    19th;    and    I    take    this 
thanking   the   busini  ss  11 


mmenced    without    first    in\  iking    ,1    1/  God, 

therefore  call   1  Reverend  Mr.  Rader  who  will  now 

Mr.   Rader  di  ing 

Ladies  and  Gentlemen,  I   now  have  the  dis- 

'1     presenting    to    you    and    introducing    the 

nd  g   n.tlemen,   In-    Honor,   the 

•  I     11  and  1  .       -  me  great  pleas- 

an  1 


Newly  Elected  Officers  California  Association  N.  A.  S.  E. 


the  support  which  they  h         [  king  this  1 

it   I-.  and    I   also  wish   t<>  thank  the   San    Francis<   1   p  >r  the 

main  ing;   and    I  ik    the   members 

of  the   genera'  nent   commi  their   time 

nergy   to   tin-    successful    end,   they    have    workei 
what   they   started  <  ■nt    1..  do,  and   they   have  accomplished   what 
they    started    out    to   do,    nameh    to    demonstrate    to    the    world 
that   San   Francisco  thou|  arured  is  still   in   the  ring 

— gen:'  the  convention   1  thank  yen;  and   1   regret   1 

that,  owing   to   the   late  arrival    of  tin    boat    I    am   unable   t<>   intro- 
duce M  you  Mr.   1  isher,  the  Xational  1  '  . 
just    d  the    fog,   and    Mr.    1 

n   this  com 
lo  the  oilier  speaker-      N'o   greal    important  undertaking  should 


■  nee  a  -  \\  ell,  t<  • 
int    session — the    Sixth    Convention 

mation  ;    first,   the   steam 

towers  i  ver   diso ivered 
mother   of   all    machi 
er,    and    now    v.  tei     force    elect 

whicl  .  and  the  more  macl 

we   ft; 

itl 
th  in  a  qi 

icular 

thing  as   unity,   as  t 
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PERSONALS. 

Mr.  Paul  Seiler,  senior  m<  mber  oi    he  Seiler  Eli  ctric  Com 
puny,  San  Francisco,  is  In  th<    I   business  trip. 

J.   C.    II.    si  ii ■ .   consulting  er,    San    Francisco,    lefl 

June  21s1  for  a  two  weeks'  stay  in  the  country. 

lias  Klein  \:  Sons  Company  ol  Chicago,  manufacturers 
<r  linemen's  tools,  announce  he  appointment  of  Harman  s. 
s.il  .  ill   Liberty   Street,  v-v.    York,  as  their  New  Vorl    n 

• 

.1.  Ii.  Becker,  formerly  wi  b  Baker  &  Hamilton 

Sh   Idon    Building, 
San   I  wi'h  a  line  <ii"  boilers,  notot  a 

and  laundry  machinery 

d   an  offlci  con   ulting 

of  hydraulic  power  and  nun 
i  in  Ing  pla  ':  Pacific  Building,  Fourt  h  and    Ma 

kel   Strei  I  i,  San   I 

.1     II.   Hill   Jr.,  hi   thi  r  the  General 

ric  Company,  will  spend  the  nexl   few  months  in  Seattle 
I  e  will  be  regularly  In  atlendai  i 

Yui  on  Pa  '  Ion. 


eons  in  each  iron  h  al   some  country  club  in  the  vicinity  ol 

San   Francisco  and  to  make  thii  ol     i ganization 

a  regular  one  in  future.    On  the  Invitation  i  E  It    I.  Davis,  the 
next  tournament   will  probabl>    be  held  al   ihe  grounds  ol 
Marin  ( !lub  in  Ross  Vallev. 


ANNUAL     CONVENTION      NATIONAL     ELECTRICAL     CON- 
TRACTORS'   ASSOCIATION. 
Electrical  d  i  la1  Ion  will  hold 

niiii  h  ami  i"   <  >lii".  mi  .lur. 

I  rlcal  con 
bei  In  r  mi  mln  i  -  ol  thi  Ion  or  not,  to  attend 

.    will   be  open  m    on  July  21 

22d   al    which 

nactlcal  talks  thai    will   be  sun 
tructive, 
Jul  n   up  to  .i   daj  'a  outing   which   will 

Include  a   boal  re   field 

and  :i  baseball  '         and  Wesl 

will    lake    plai 

Fuly  22d  twi  banquets   will 

Kii   womi 
I  leadquai  ten    al    Ti  ledo    dm  li       the    ci  invention    will    be 
ood     i  loui  '■      Furthi  t  Informal  Ion  on  I  he 

W.  M.  Morton,  National  Seen 
Ittlca,  \    v 


THE  TUESDAY  CLUB  PLAYS  GOLF. 
The   i  i  Is    luncheon  ol    i  he   San    I  i  obbers 

held  hi    Claremonl   Country   Club,  Oakland,  on  June 

22d,   1909,  and   following  the  luncheon   an  eighteen-hole  tour 
nami  ill  was  played  with  thi    following  results: 

Handicap.        Gross.  Net. 

F.  II.  W Iward  >"  132                 92 

It.  .1.   Davis   93 

C.  L.  G                        10  136 

\V.  I.,  Goodwin  '"  ll,; 

I"  L09 

R.  I).  Holabird  •  lM| 

W    S    Berry 20  123 

Bibbins  -'  '  '-: 

\     m     Elliott    '"  "'S                  |MS 

G     \    Knoche  23 

The  prizes  played   for  were  two  boxes  ol   golf  balls,  one 

lo  Ihe  player  making  I  te  lowesl   gross  score,  which  was  won 

:    J.   Davis,  93,  ami   the  other  to  the  player  making  the 

which    went    to    F.    11.    Woodward,    whose 

was    132,   his   handicap  of    10   resulting  in   a   nel    score 

of   92, 

The  jobbers  arc  now  planning  to  hold  one  of  their  lunch- 


ELECTRICAL   PARADE   AT   PORTLAND. 

\n  i  lectrical  parade  was  a  prominent   fea  ure  of  the  Pi 

land  annual   rose  festival   held  during    the  firsi    pari   of  J 

isted  ol     ixteen  Hi  ats  mounti  d  on  tri  l'i  .     ru   ;  -     Th 

were  headed  bj   a  big  touring  car  brilliantly  illuminated  wi  h 

lamps  and   followed   by   a  car  carrying     he  fes 

officials  :  iff  with  stars  and  ere  ce  il  s  of  elect  ric 

ligh  s.      Aftei    ii    came    the    imperial    car   bearing    the    repre 

iv"    of    the    festival    king    enthroned    before    iwo    great 

'    >         i  '      other  cai      ven    lavishlj  decorati  d  in  ke   ping  with 

n      The  displa  i    made    mi  h  an  impres 

repeated    bj    requi 


TRADE    CATALOGUES. 

VVestingho     ■     electric  n      oi      for    the   ol  See      tore    ;:i  1 
ed  and   di    cri  bed   in   applical  ion   in   a   n    i 
Foldei    Mo     1132    from    the    Westinghouse    Elec 

Chica        I  Wire  &    Manufacturing   Company,   170   So. 

Clin'on    Street,   Chii  ha      issued    a    rei,  •  ed    pi  o     I 

Na  ioi        '  -  ndi    -I    fus       and    block  i,   250  and 

.  .     [9i  '■ 

Lubrication  vei  -  ui  i  i  icl  ion,'    I     the  til  le  of  an  at'  racl  ivi 

i        book'.el  from   ■  he   I  learborn    Drug  and   i  !hem 

tiicagi  li   gives  scii  nt  ific   reasons  whj 

referable  and    details   (he    processes    by    whi   i 
termined. 

'.   neral    Electric   Companj    h  ;s  jusl    issued    bulletin 

STo    ii  rhomson  Recording  Wattmeter  Tor  Switch 

This    bulletin    illustra'es   and    describes    the 

■  pes  of  wattmeters  and   their  parts,  and  in  addition 

:  V     and   i  onnection   di  awings. 

The  General    Electric   Companj    ha     issued    Bulletin    No. 
ItiGl,  which  contain    a  description  and  numerous  illustra  ion 
mi    i  ghting   arresters    for   alternating   curren:    cir 
Dimensions  and   diagran       il    connections   for  circuits 
„|    f,-0ni    1000    i"    I  10,000    volts   are    also   shown. 

il,,.   General    Electric   Company   has   issued    Bulletin   No. 
•  ,  i .;  ,.,  , ,  |  ing   i:       nil  ei  ters  lor  both  alternating  and  di 

current    ci  The    bulletin    gives   detailed    informa- 

tion with  regard  to  truction  and  design  of  the  vari- 

ous  types  ol    multi-gap  arresters,   together   with  curves,   illus- 
climensions  and  connections.     These  covet    not   only 
also  the  auxiliary  apparatus,  including  dis- 
conm      i'  chi       chok   .  coils,  horn  gaps,  etc. 


TRADE   NOTES. 
l'i,,.    Decker    Electric   Company,    formerly   at    157    .Minna 
is  ,,nw  located  at    115  New  Montgomerj   Street   in  the 
remodeled  Standard  Building. 

O.  c.  Goeriz  di   Company  announce  their  removal  on  July 
IS,  from  their  present  location,  73  Fremont  Street,  San  1 

Postal   Telegrapl    i  labl      Building,  at    Marker   & 
Battery   streets. 

The    Holabird    Electric   Company    announce    the! 
nenl  al    1247    Utah   Street,   Seattle,   Wash.,  at    which 

,,oin,  their  business  will  be  under  the  management  of  Evi 

ver.    formerly    with    the    San    Francisco    house. 
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EXHIBITS    AT    MECHANICS   FAIR. 


M 


One  of  iln-  most  striking  and  ■  exhibits  was 

that  of  the  GEORGE  li    T.W  COMPANY.  San  Francisc 

i   brass  and  iron  valves,  pipe  and  fittings 
handled    bj    this   Arm,   ihe   m  ire   being   a    15-fool    tri- 

umphal arch  ni'  14  and   12-inch   pipe,  and   flange  linings,  the 

Conm  cted  o  thi 
forming  the  railing  <i  th<  space  was  a  6-inch  pip''  h< 
fitted    wiih    3  lobe   and    angle    valves 

As  a   brillianl  ind   there   was  a    complete  displ 

brass  valves  for  all  services,  made  by  the  R 
ufacturing  Companj   of  Detroil    Uhe  iaventors  and 
of  the  Scot  valves)   foi    whom  ('.  orge  H    Taj    Com 
exclusive  selling  agents  for  Ca'ifornia  and   Nevada.     Th 
hibit  was  in  chi  issisted  by 

G.  11.  Waymouth,  W    M.  Boyd,  B.  B.  Purcell,  J.  V    Hogshead, 
I'    Baage  and  H    Graunlich,  all  cf  whom  assisted  at  the  open 
ing  and  some  of  whom   were  present   al   all   times  dnrin 
exhibition. 


THE    OARLOCK    PACKING    COMPANY    of    670    Howard 

San    Francisco,   made   a  display   of  and   metal 

packing,   their   show    case   displaying   cut    ring    packings   and 

pure    i  aided    wire    which    has    been    used    with    great 

ss  in  the  United  States  Navy  attracted  a  great  deal  of 
attention.  This  exhibit  was  in  charge  of  J.  Hepburn,  a  mem- 
ber of  the  San  Francisco  Stationary  Engineers  No.  3,  C.  V. 
Patterson,  manager.  Dean  Asdale  and  Fred  Travers. 

H.  R.  WORTHINGTON  of  San  Francisco  exhibited  a  fine 
especially   adapted   to  the   purpose  of  the   en- 
gineer. 


The    II.    \V.    JOHNS-MANVILLE      COMPANY      occupied 

booths  g  and  9,  their  exhibit  being  in  cha  e  of  1  rederick  S. 
Mills  and  VV. Locan  of  their  San  Francisco  office .  They  displayed 
asbestos  packings  of  everj  description  to  meet  till  conditions 
of  the  steam  engini  I   asbestos  with  and  without 

for  high  and  low  pressure  steam,  also  the 
we'l  known  Morris  metallic  packing,  and  asbestos  roofing. 
the    Standard    J-M     Brooks    brand    for    meeting    till    classes    of 

buildings  under  all  conditions,  asbestos  specialties,  the  as- 
ove  for  home  us.-  in  handling  'hot  things,"  made 
quite  a  nil  and  was  in  great  demand,  especially  by  the  ladies. 
several  thousand  being  given  away.  The  asbestos  brake 
hand  lining  known  as  the  "Non  Burn"  for  automobiles,  was 
shown.    The  II.  \v.  Johns-Manville  0  followed  out  the 

id  a  of  using  their  moulded  mica  sock' t  containing  a  lighted 

immersed  in  a  bowl  of  water.  The  new  Linoli  e  system 
of  lighting  was  used  for  out-liuing  heir  booth,  which  was 
brought  out  from  the  factory  for  this  display;  this  will  be 
used  for  out-lining  buildings  quite  extensively  in  the  future 
instead  of  conduit  and  the  1»'.  c.  p.  lamp.  The  27%-volt  mug- 
s'«-n  Linolite  lamps  were  displayed,  showing  a  tungsten  lamp 
of  this  class  will  gradually  take  the  place  of  the  110-volt 
tungsten  tor  window  and  show-case  lighting.  The  new  desk 
lamps  manufactured  in  all  finishes  showed  up  as  well  as  other 
Linoli  Ities.     R.  R.  O.  H.  line  material  was  displayed 

a  ;  well  as  a  fine  line  of  porcelain  insulators,  elecfroleums  and 

ting  materials.  Their  new  service  boxes  of  60  amperes 
iii>  to  400  amperes  were  quite  a  novelty.  The  booth  set  off 
with  asbestos  pipe  covering  which  was  a  credit  to  the  com- 
pany. 

The   FEES   SYSTEM    COMPANY,   Inc.,   in   booths   226   and 

exhibited   their   automatic  smokeless   method   of  burning 

crude   oil    in    ranges    and    steam    heating   plants;    they    state 

that    this    sysiem    is    being    very    generally    adopted    by    the 

leading  hotels  on  the  Pacific  Coast. 
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CHAS.  C.  MOORE  &    COMPANY,  San  Francisco,  exhibited 
many    special    features   and   appliance!    ol    interest    to    powei 
plant   engineers.     The   Moore  patent   automatic  fuel  oil   regu- 
lating system,  which  au  omatically  comic, is  ihe  oil  and  steam 
i"  burnei   .  and   the  opening  and  closing  of  the  dampers  me 
chanically   a'tracted    a    great    deal    of   attention,    duo    to    the 
tact    thai    this   regulation    is   obtained    mechanically    so    thai 
i'   does  not   depend  upon  the  fireman  to  regulate  his  fin 
his  pressures  as  the  load  fluctuates.     .Many  mechanical 
of  boili  r  tube  cleaning,  as  manufactured  bj   the  Lagonda   Via  i 
Lifacturing  Company,  including  Weinland  power  tube  cleai 
Lagonda    reducing    valves,    CI  valves    for    steam    and 

water,  Sandusky   stock-  and  dii  -    md  a   model  of  cylind 
bra  s  condenser  mounted  over  comic  and   circulating 

p  as  manufactured  bi  the  Wheeler  Condenser  &  Engi- 
neering  Company,  were  also  on  exhibition.  The  Turnei  oil 
filter  and  purifier,  a  single  Moore  fuel  oil  pumping  system,  a 
Reliance  safetj  column,  a  Stra'.tcn  steam  separator  ami  Gon- 
iiert  feed  water  heatei  wen  also  displayed,  There  was  on 
exhibition  a  Sandusky  Foundrj  &  Machinery  Company  lighl 
pattern  triplex  power  pump. 


Occupying  booths  Nos.  I'll.  212,  213,  242,  24:!,  244.  the 
GEORGE  E.  DOW  PUMPING  ENGINE  COMPANY  exhibited 
a  full  line  of  pumps,  all  of  home  manufacture,  which  com- 
pared very  favorably  with  foreign  products.  This  booth  at- 
tracted a  great  deal  of  attention  for  its  arrangement  and  the 
style  and  finish  of  the  work  exhibited. 


THE  ALLIS-CHALMERS  COMPANY,  599  Mission  Street, 
San  Francisco,  occupied  booths  227  and  228  but  made  no 
exhibit  of  their  products;  in  lit  u  of  an  exhibit  their  booth 
arranged  as  a  reception  room  done  in  old  mission  style. 
Their  display  included  framed  pictures  of  their  manufacturing 
plants  and  notable  installations,  together  wi'h  bound  vol- 
utin s  of  photographs  i  f  machinery  manufactured  by  them. 
Samples  wi  re  shown  of  turbine  blades  and  interesting  details 
of  Mime  of  their  equipment  with  special  a'ternating  current 
tea  ures.  Their  booth  was  a  restful  meeting  place  for  the 
,  Hi  wal  oi  dii  friendships  and  the  making  <  f  new.  It  was  in 
charge  of  G  B  McLean  who  has  bul  recently  become  asso- 
ciated with  the  Allis-Chalmers  Company  after  having  severed 
his  connection  with  Chas.  C.   Moore  &  Company. 


THE  BYRON  JACKSON  IRON  WORKS  of  San  Francisco, 
booths  100,  101,  102  and  103,  had  an  unusually  interesting  ex- 
hibit of  pumps  which  included  the  following  typical  examples 
of  their  manufacture:  tine  Class  A  seven-inch  horizontal 
trifugal  pump,  1  standard  7-inch  horizontal  centrifugal  pump, 
',  sand  and  gravel  six-inch  horizon'al  centrifugal  pump,  1 
direct  connected  three-inch  horizontal  centrifugal  pump,  1 
belt  driven  two-inch  horizontal  centrifugal  pump,  1  belt  driven 
three-quarter-inch  horizonal  centrifugal  pump,  1  four-inch 
one-step  vertical  pump  in  frame.  1  three-inch  two-step  vertical 
pump  in  frame.  1  ten-inch  well  pump  showing  how  the  pump 
enters  the  casing — installed  within  itself  in  the  casing.  A 
photograph  included  in  the  exhibit  and  which  attracted  a 
great  deal  of  attention  was  thirty-six  inches  by  40  inch, 
size,  showing  the  new  fire  pumps  for  the  two  fire-boat 
cently  built  for  the  City  of  San  Francisco.  This  company 
was  represented  during  the  week  by  Mr.  Colby.  Mr.  Boyer, 
A.  L.  Martin.  C.  C.  Seydel. 
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the  Tl  BBS  of  pyramii 

plant 

The    i  IRDWARE     , 

\  X  V.   Si 
occupi 
roll, 

in  and  J.   L.   V 

and 

KAL 

Inbrica 

■ 
all-w; 

•  y  means 

!    Valleau. 


URD  \RCHEE  V  OF  NEW   YORK,  niana 

d   water,  who 
n    branch    in  repre- 

0 '  ■■    di 

i  ompound    and 

ami     >  ery   desir 

and    razors;    to 

souvenirs  of  iliis  i  i    1 1 1 < •  \ 

cher   buttons   which   were    pinned    upon   all 

1  medal  bearing 
i     Nothing    Like    This"    was 

who,    without    a    dissenting 
d  that   i  i  ■■  as  com  i 

\  pumps,  boilers  and  other 

own   in   the   booth   operated   by  the   CALt- 

IIA    HYDRAULIC    ENGINEERING    AND    SUPPLY    CO. 

Mr.  C.  W.  .Martin,  gener  Coast,  was  in  per- 

b:    P.   H.  Coop  and  L.   D. 

ifuga]     pumps,, 

i     an       machini         team   turbines,  engines  and 

with    boilers    and    a    geneva!    line    of 

lipment. 

G.    Iv    WITT   COMPANY,    1165    Howard   street,   San   Fran- 

II i is  rated  the  different 

for   which    their  oil-burning   products   can   be   used. 

if  an  uprig  i   and  fire  department  boilers  and 

shown  with  the  oil-burners  installed 

idea  of  the  possibilities  of  these 

bun: 
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THE      LUNKENHEIMER     C  f, 

valves,  cocks,   win's  tors,   lulu  i. 

grease  cups,  had  a  display  in  charge  of  n    T.  Ba  .  who 

has  offices  in  the  Call   Building. 

The  vari-colored  sign  "Rainbow"  attracted  visi  ors 
PACIFIC    COAST    RUBBER    COMPANY'S    booth,    which    no! 
only  hart  a  fine  display    ol    rubber  packing,  hose  and   le; 
belting,   but    was   actually   buill    from   Rainl 
and  othet   ,  Fire  extinguishers,  brightly  polished 

various  other  sundries  added  to  this  unique  display.    The  con 
struction  of  this  booth  was  designed  and  carrii 
W.  \\  c  bb,  who  also  managed  same  durii 


HENSHAW-BULKLEY    C  'Ml'AXV 
San  Franci   i         i   :upied   booths  214  and   241. 
a  complete  line  of  machine  tools  to 

most    modern   shop   pracl  ce,  as  this  i  I    where   high 

speed  tools  arc  demanded.     Their  exhibil    was  an   unusually 

interesting  one;   to  meet   existing   cot 

mands  they  have  a  line  of  improved  tools  typifying   pro 

and    energy,    tl  i  al    construction    of   which    m 

valuable    for    high    spied    production, 

and  durability.     The  exhibit  was  in  charge  of  B.  J.  Smi 

sisted  by  Mr.  Murraj   of  the  San  Fi  a 

THE  GEORGE  W.   LORD  COMPANY,  repn 
Francisco  by   H.   1..  Gaskill  and  R.  Ingram  at   2098 
street,  occupied   booths  216  and  239  with  an  exhibil   oi   boil< 
compound.     Their  specialty  is  the  analyzation  of  wal 

Visitors   who   were   attracted   to   the   booth   of   HARRON, 
RICKARD  &  McCONE  by  a  large  ball  which  seemed  to  float 
in  the  air  discovered  th  it  tl"'  ball  was  kept  in  this  positio 
an    American    Blowei  ed    by    a    I  Engine   using 

city  gas      This  firm  has  a   full  lint    ol 
boilers,  mining    machinery,  air  compressors,  machit 
;,M,l  general  supplies.     The  offio      ire  al    161 


:     DAY     FEED    WATER     HEATER    AND    PURIFIER 

inventor,    Gi  oi  ge    '■'      Day,     2]  5     Spear 

heater  is  noted  for  its  simplicity 

of  construction  lly   for   the  ease  with   which   the 

loved  and   replaced.     It   is  well  known 

in  districts   wl  handling  of   feed    watei    is  a   problem 

■■  1 1  '  '         i    ■     i      hi  Alaska. 

MIC!   -  OTTFRIED,    55     Main     street,    had    a    booth 

mission    of    power.      The 
liain.  one  of  the  lati  si  and  most  efficient  mi  a 

i  -  plained    by    the    men    in    t  he 
bearings,    stands,    shaft 
id   many  oilier  transmission  con- 
re  a     Nineteenth  and  Harrison  streets, 


THE    POWER    SPECIALTY    COMPANY,    Kohl    Building. 

,  w  hich  was  iii  charge  ol 
Ernest    If  of.  the  compa  i;        rheii 

upi  r-heater,  showing  a  section  of 

li  r   wit  h   a    mo 
This    desl  i  uctor    has    a 
of  citj    i' 
is   in    use   in    New    York.    Buffalo,    Mil'    i  d 

1 1     has    : 

:o  bj   i  ii mmittee  of  the  Merchants' 

iation   and   the   Board   of   Supervi 

THE  COMPRESS]  IIXERY  CO.,  Booth 

ed  i         of  their  drill  sharpeners    it: 
eir  full  line  of  engines,  boilers,   pu 

THE  SMELTING  CO.,  e  ooth  No.  2, 

ii  ed    b>    i  '       Th< 
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BROOKS-FOLLIS  ELECTRIC  COMPANY,  n  Second 
Street,  San  Francisco.  This  exhibit  occupied  booths  96  and 
97  and  was  an  unusually  interesting  one  to  the  general  pub- 
lic. Ii  included  the  enormous  gongs  which  responded  to  the 
pressure  of  t  li -  -  button  by  Mayor  Taylor  upon  the  opening 
night  which  was  the  signal  for  the  beginning  of  operations. 
Some  of  their  other  attractions  were  a  miniature  railwaj  in 
full  operation,  a  miniature  power  plain  which  furnished  light 
for  a  toy  village  surrounding  the  railwaj  station,  elei 
vibrators,  wireless  apparatus,   heating  devices  and   telegraph 

instruments.    This  exhibil  was  constructed  by  I..  Schaefe I 

W.  Burns  who  wi  re  in  charge  during  the  week. 

THE  GORHAM   RUBBER  COMPANY    showed  a  complete 

line  of  belting,  hose,  packing  and  moulded  rubbei   g Is  from 

their  San  Francisco  factory,  when'  twenty  men  are  conUnu 
ally  employed.  They  also  showed  an  interesting  line  of  tire 
departmenl  supplies,  including  the  Sieman  Chemical  Engine. 
This  firm  makes  a  specialty  of  rubber  clothing,  footwear,  oil 
clothing,  etc.  The  booth  was  in  charge  of  E.  Hickman  and 
W.  II.  Manuell.  \  complete  and  simple  i;  horsepowei  gas  en 
sine  was  shown  bj  the  ten  ham  Engineering  Company  of  Ala- 
meda. This  engine  was  very  favorablj  commented  upon  by 
engineers  and  visitors.  Mr.  Ramsej  had  charge  of  'he 
ex!  ibit. 

THE     DEARBORN     DRUG     COMPANY     &     CHEMICAL 
WORKS  occupied  boo  hs  189  and  267  which  were  handsomely 
decorated  in  honor  oi   their  21st   birthday,  they  having 
twenty-one  years  in  the  business  of  treating  boiler  feed  w 

The  booth  of  BAKER  &  HAMILTON,  Fourth  and  Bran- 
nan  Streets,  San  Francisco,  was  in  charge  of  T.  M.  Ilarrod. 
who  devoted  his  time  to  demonstrating  the  facl  that  the 
Peerless  line  is  true  to  us  name  Steam  boil<  rs  and  engines 
shown  from  1  h.  p.  upward,  together  with  gasoline  from 
1'2   h.   p.   upward   for  all    purposes.      Wag<  am    pumps 

were  also  shown. 


Machine    Shop   of    Powell    \  :ilv4'    Factory. 

The  neat  display  of  the  VVM.  POWELL  COMPANY  of 
Cincinnati  manufacturers  of  dependable  engineering  spe- 
cialties, including  the  well  known  Powell  valves,  was  in 
charge  of  .J    L.  Chiles,  their  Pacific  Coasl    repri  ative,  and 

added  materially  to  the  handsome  machinery  display    of  the 
Baker  &   Hamilton  Company  of  San  Francisco. 

Five  salesmen  from  the  LALLY  COMPANY  were  kept  busy- 
showing  and  explaining  interesting  exhibits  of  valves,  engine 
trimmings,  gauges,  oiling  devices,  engine  indicators,  and  in- 
spectors test  outfit:  ,  lire  was  an  8-inch  Ludlow 
iron  body  valve,  suitable  for  1500  pounds  working  pressure. 
probably  the  heaviest  \  I .ally 
iany's  tea  I  San 


THE   PACIFIC  TOOL  &    SI   PPLY   COMPANY   of    100  and 

in.  Mission  Street,  San   Franci  co,  exhibited  a  c plete  line 

of    machine    tools,    shop    equipmen      and    supplies    including 
-.    &    Sharp   milling   machine,   graj     planer.    Ileudy  Norton 

engine  lathe,  Bradford  engine  lathe,  star  lathe,  Hendj  Norton 
shaper,  Potter-Johnson  shaper,  Whitney  Manufacturing 
grinder,  Diamond  grinder.  Hoefer  drill  press.  New  Britain  post 
vise,   New    Britain    post    tool   rack.    Kneohl    trillion    drill    press. 

This  exhibit   was  in  charge  of  o.  W.  Fairfield. 

DUNHAM,  CARRIGAN  &   HAYDEN  COMPANY.   i::i   Kan 
sas  St  i.. -I.   San    FranciSCO,  occupied   booth   No,    I   in   which   was 

arranged  an  Instructive  exhibii,  including  enclosed  fusi 

wall  boxes  manufactured  by  the  Chicago  Fuse  Wire  &  Man 
ufacuring  Company,  Chicago,  healing  devices  of  the  Aiueri 
can  Electric  Heating  Company,  Detroit,  Mich.,  lighting  spe 
cialties  of  the  Marshall  Manufacturing  Company,  Hyde  Park, 
Mass..  with  a  general  line  of  their  well  known  brand  of 
■■clean  Cut"  tools  and  steam  fitting  material.  This  exhibit 
was  in  charge  of  John  Eagan  and   II.  s    Engle. 


In    booth    No.    190,    SQUIRES    &    BYRr  0     exhibited 

industrj    in   (he  matter  of  ring  and  spiral   packing     o 
all  descriptions,     The  fai  52  Steuarl   Streel 

\    Victor   "Balata"    Belt    running    in    water    was   a    special 
a  traction   of  tie-   STERLING    RUBBER   COMPANY.    L66    Set 
ond    Streel,    San    Francisco,    and    kepi     C      \     Tracy    busy    ex- 
plaining i  in-  non-stretching,  moisture,  oil  and  steam  resisting 

'i;es   of   the    belt,      Thej    also   showed    Kantb 
packing,  a   new    product    put   up   b  Rubber  Coin 

panj 

The  exhibit  of  the  WAGNER  ELECTRIC  MANUFACTUR 

ING  COMPANY  of  St.  Louis.  Mo.,  consisted  of  a  full  sample 
line  of  their  manufactured  product,  including  poly-phase  and 
phase  motors  in  the  various  styles  now  being  built  b; 
them.  Also  a  complete  line  of  electrical  instruments  was 
shown  consisting  of  voltmeters,  amperemeters,  watt 
meters,  series  am!  pressure  transformers  of  both  switchboard 
and  portable  type.     Mr.  C.  W.  Langstaff  was  in  charge  of  the 

exhibit 

THE     PARAFFINK    PAINT    COMPANY    exhibited    their 

well-known  preservative  pain's  and   roof-coverings  and  d I 

strafed  the  advantages  of  using  their  paints  for  stack  and 
boiler  work  and  other  miscellaneous  purposes.  These  products 
being  home  manufacture,  were  naturally  found  of  great  inter- 

\Y.  P.  FULLER  COMPANY  had  on  display  a  line  of  paints 
and  oils,  including  Pioneer  White  Lead  and  Havoline  Cylinder 
Oil.  which  is  being  largely  used  by  automobilist 


June  26.  1909] 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


M.- 


FINANCIAL. 
EL  CENTRO.  CAL  —  The  Trustees  have  adopted  a  resolu- 
tion calling  an  election  to  vote  on  a  proposition  to  issue  $75,- 
000  bonds  for  a  municipal  water  system. 

SAN  FRANCISCO,  CAL.— A  meeting  of  the  stockholders 
of  the  Mojave  Water  &  Power  Company  will  be  held  on  Au- 
gust 11,  1909,  to  act  on  the  proposition  of  creating  ;i  bonded 
indebtedness  to  the  amount  of  $15, 000, Out). 


INCORPORATIONS. 
MODESTO,  CAL. — Associated  Pipe  Line  Company    tan  S. 
P.  Co.  auxiliary),  by  E.  E.  Calvin.   W.   F.   Herrin.  C.   L.   King, 
W.  S.  Porter  and  F.  H.  Buck. 

LOS  ANGELES,  CAL.— Clyde  Jackson  Oil  Companj  cap 
ital  stock  $l,000,00ii;  by  C.  Jackson,  F.  C.  Carlson.  W.  A. 
Cates,  G.  Kellogg  and  H.  A.  Adams. 

LOS  ANGELES,  CAL.— Mountain  Water  Power  Company: 

capital  stock  $1, , ;   by  J.  T.  Stanton,  \\\  H    Barrows,  J. 

C.  Irvine,  W.  P.  Harry  and   W.   H.   Phelps. 


TELEPHONE   AND   TELEGRAPH. 
ELY,  NEV. — The  directors  of  the  White   Pine  Telephone 
Company  have  instructed  General  Manager  Bennett  to  neon 
struct  the  line  between   Ely  and  the  mines. 

BREMERTON,  WASH.— C.  J.  Farmer  of  Los  Angeles,  is 
at  the  luad  of  a  company  which  proposes  to  establish  a  new 
telephone  system  in  this  vicinity.  W.  J.  ('alder  of  this  place 
is  also  interested  in  the  matter 

BAKERSFIELD,    CAL.— The     Kern     Mutual     Telephom 
Company   has   been   awarded   the   West   Side   telephone   fran- 
chise for  $50.     The  Home  Telephone  Company  also  made  a 
bid  but  this  was  not  considered,  not  being  made  in  the  propei 

form. 

OROVILLE,  CAL— It  is  announced  by  the  Pacific  Sta  • 
Telephone  Company  that  it   will  r<  build  the  telephone  systi  n. 
of  this  city  at  an  expense  of  about  $10,500.     It  is  also  proposed 
to  build  another  long  distance  line  to  Marysville,  to  accommo- 
date  the   increased   amount   of   business. 

SALT  LAKE  CITY.  UTAH— The  Progressive  Telephone 
Company  of  Lincoln,  Tooele  County,  has  filed  articles  of  in- 
corporation with  a  capital  stock  of  $3,550.  The  officers  are; 
.1.  W.  W.  Whitehood.  president;  Harriel  YV.  Sagers.  vice- 
president;  and  Henry  W.  Droubay.  treasurer,  and  Charles 
Hanson,  secretary. 

OAKLAND.  CAL.— The  Home  Telephone  Company  an- 
nounces that  the  biggest  order  of  cable  ever  placed  with  any 
cable  manufacturing  concern  has  been  satisfactorily  filled 
in  Oakland  and  that  six  miles  or  cable,  weighing  600,000 
pounds  and  costing  $30,000,  to  be  used  in  connecting  Oakland 
with  San  Francisco  by  telephone,  has  been  turned  over  to  the 
telephone  company  by  the  Oakland  manufacturers.  Prepara- 
tions are  now  being  made  for  laying  of  the  cable  which  will 
enable  the  independent  telephone  lines  of  Oakland  to  connect 
with   San   Francisco. 


TRANSMISSION. 
KELOWNA,    B.    C. — The    electric    power    house    at    this 
place  was  destroyed  by  fire  recently,  causing  a  loss  of  $]u.mihi 

RENO,  NEV. — It  is  announced  that  over  $50,000  has  been 
subscribed  here  for  the  building  of  an  electric  railroad  from 
;his  city  to  Lake  Taboo. 


VANCOUVER,  WASH.— A  Mr.  Vaughn  has  taken  prelimi 
nary  steps  to  secure  a  franchise  to  bring  electric  power  to 
the  city  from  Lewis  river,  where  he  has  a  plant. 

OROVILLE.  CAL.— J.  W.  Coffin,  president  of  the  Messilla 
Valley  Gold  Gravel  Mining  Company,  has  left  for  San  Fran- 
cisco to  prepare  plans  for  an  electric  equipment. 

SPOKANE,  WASH.— The  Washington  Water  Power  Com- 
pany has  purchased  all  the  property  of  the  Cable  Milling  Com- 
pany, consisting  of  large  (louring  mill,  grain  elevators,  etc. 
The  plant,  will  be  enlarged  and  run  by  electricity  instead  of 

water   power. 

TACOMA,  WASH. — One  of  the  largest  waterpower  plants 
in  the  west,  capable  of  developing  100,000  h.  p.  electrical  cur- 
rent, will  be  erected  at  Lake  Tapp  near  Sumner,  as  a  result 
"i  he  visit  of  C.  A.  Stone  of  the  Stone-Webster  syndicate. 
which  must   have  additional  power  for  its  electric  railways. 

PORTLAND.  ORE.— The  fire  at  the  substation  of  the 
Portland  Railway.  Light  and  Power  Company  a  few  days  ago 
caused  a  loss  to  machinery  estimated  tit  about  $100,000.  Two 
of  the  six  transformers  were  ruined  by  water  and  two  of 
the  rotaries  were  damaged  from  the  same  cause.  It  will 
require     •  vera]   weeks  to  repair  the  machinery. 

NORTH  YAKIMA.  WASH.— R.  E.  Strayhorn  of  the  North 
Coast  road  announces  thai  $50,000  worth  of  machinery  has 
been  ordered  for  the  Naches  valley  power  house  of  the  North- 
west Light  &  Water  Company.  Mr.  Strayhorn  is  president  of 
his  company  which  is  now  building  the  high  power  transmis- 
sion  line  down  the   Yakima  valley  to   Kennewick. 

I. os  ANGELES,  CAL. — To  prepare  the  way  for  comple- 
tion of  hydro-electric  plants  along  the  aqueduct  way,  con- 
currently  with  the  delivery  of  Owens  river  water  to  the  city, 
the  Aqueduct  Commission  will  request  the  City  Council  to 
appropriate  from  the  general  fund  a  sufficient  sum  to  cover 
the  expense  incident  to  preparing  plans  for  power  develop 
ment  and  the  inspection  of  the  most  modern  hydro-electric 
machinery. 


ILLUMINATION. 
SAN   JUAN,  CAL.— The    Boa       ol    Trustees  has  accepted 
the  bid  of  the  San  Benito  Light  and  Power  Company  for  a  fran 
chise   through   the   town. 

OAKLAND.  CAL.— The  Centra]  Oakland  Light  &  Power 
Company  has  applied  to  the  Board  of  Public  Works  for  a 
permit  to  built  a  two  story  steel  frame  electric  power  station 
on  the  north  side  of  Firsi    street,  east   of  Alice. 

VALLE.IO.  CAL. — Before  the  present  summer  has  run   its 
course   the   Vallejo   Gas   Company   will   have   spent    $60, out)  in 
making  the  local  gas   plant   larger.     Many   large  mains   to 
place   the   small   mains   thai    now   extend   throughout   the   city 
are    planned. 

LOS  ANGELES,  CAL.— A  branch  plant  will  be  estab- 
lished in  Los  Angeles  by  the  Pre-To-Lite  Gas  Company,  ot 
Oakland.  A  half-acre  of  ground  in  the  southeast  section  of  this 
city  adjoining  trackage  of  the  Santa  Fe,  has  been  procured 
as  a  site  for  the  factory. 

SANTA    PAULA,   CAL— This   city    will    try    the   tungsten 
lamps    in    the   City    lighting    system.     The    Board    of   Trui 
has  passed  a  resolution   authorizing   the   president    and 
tary  to  sign  a  contract  with  the  Ventura  County   Power  Com- 
pany, for  a  new  lighting  system  which  is  to  be  built   and  in- 
stalled immediate!} 


544 


JOURNAL    OF    ELECTRICITY,    POWER    AND    GAS. 


(Vol.  XXII- No.  26 


TRANSPORTATION. 
ELLENSB1  RG,    WASH.     Frank    s.    Farquhar  of  Tacoma 
has  asked  the  city  for  a  franchise  for  an  electric  railway. 

NORTH   YAKIMA,  WASH      The  Norh  Yakima  &   V. 
Railway  has  a  he  franchise  to  opera  I    rail 

way   in    the  city. 

ROSLYN,   WASH-   Work   has  begun  on  the  proposed  Cli 
Elum-Roslyn    Electric   Railway  h 
trie  Railway   &   Power  Company. 

GARDNERVILLE,     NEV.     The     application     of     II.     II. 
Springmeyer  and  A.  Jensen  for  a  streel  railway  franchise  lias 
loard  of  Trusti 

SEATTLE,   CAL- Official  -  racoma   Shorl 

irban  railway  announce  they  will  be  ready 
in  lei  contracts  for  construction  of  the  line  in  a  few  weeks. 

BOISE,    IDAHO.    -The   stockholders   of   the    Boise    Vallej 
ric   road   have  subscribed  $73,000   with   which   to   furnish 
the  last  five  miles  of  the  road  Into  Nampa,  and  work  wil 

gin  at  once. 

NORTH   YAKIMA,  WASH,     it   is  announced  thai   Eastern 
capital   has  bei  ed   with   which   to  financi    thi     Yakima 

Transportation    for    extending    its    street    car    lines    into    the 
neighboring  val 

SACRAMENTO,  CAL      \    L.  Shinn,  attornej   for  the  I 
ital  California  Traction  Company,  has  presented  an  applica- 
tion for  a  franchisi    on    rhirty-firsl  stri  X  to  V  to  con 
neel   the  line  through  the  citj    easl   and   west    «i  h   the  main 
line  coming  in  from  Oak  Park. 

BERKELEY,  CAL  The  final  step  in  the  formal  pro- 
ngs for  the  conversion  of  the  local  lines  o  'hern 
Pacific  in  this  city  to  el<  :  ution 
was  passed  by  the  Hoard  of  Tru  •■  i  request  of  the 
railroad  officials,  giving  th<  compani 
tricky  in                                                     iek  avenue  line. 

SACRAMENTO,  CAL.'— A.   M.   Seymour,  attorney   foi    the 

ern  Elect  any,  has  presented  an  application  for 

a   Inn  from   X   north   to   M.      Mr 

iiiinii    also    presented  an    application    for   a    franchise    to    lay    a 

track    from    !!]■  rout    and    Second.    M    and    N    s  I 

t"    Fn  io   conned    with                     line    and 
wharf. 

SALINAS.  CAL.     The  Board  of  Supervisors  have  received 
a  hid  from  H.  R.  O'Bryan  I'm  railroad   fran- 

chise to   run   from   the  corner  of  the   Hotel    Del   Monte  grounds 
Monte   Heigl  e   of  about    four  miles.     The 

franchise  will   b  ion  which   is  being 

formed  to  be  called  the  .Monterey  and  Dei  Monl      -  Rail- 

OAKLAND,  CAL.-    Active  work  on  the  proposed  new   Key 

Sacramento  Oakland   line 

northern  section  of  Berkeley  was  inaugurated 

last   week,   win  n   a  ading 

of    way    in    Northern    Oakland    to   conned    the 
with   the   Adeiin,    street   trunk   line   I 

liminary  work  is  com  pi 

1   and  the 
iad    in   operation    w 

of  five  miles.     At   the 
id   Hopkins  in  the   Per- 
alta   1  \  ill  fork,  i  i  unning  north- 

hence  north  thn 
wly  ante  .   known  as  the  Capitol 

dividing 

Mini  v 


line  to  tin-  Richmond  district.     The  trunk  line  on  Sacramento 

et,  which  will   be  constructed   first,   will   be  double 
wi.h    the-   trolle>    pole-    between.      The   same    power   th. 

the   nail   will   furnish   lighl    tor  ornamental  arc   lamps, 
which  will  lie  installed  at  ever)  crossing  by  'he  corporation. 

SANTA  ROSA,  CAL.  The  Citj  Council  at  its  last  meet- 
ing was  asked  In  grant  another  franchise  for  a  railroad  from 
this    city    lo    Lake    Conn  I.-     ,  inly    il     granted    a    franchise 

'o    tie  Sonoma   I       inty    Railroad    lo    run    its 

Of    the    Citj         Now    the    Sonoma 

ami    Lake  Counts    Rail  Santa    Rosa   io  Cloverdale 

and   Lakepor  .   wants  a   similar  franchise.     The   lion.   John   T 
Campbell    who  d    at    the    time    the    former    tram 

was  granted  as  the  legal   represen'ative  of  the  Santa   Ro  a 
ear*  d    to    represent    the    Sonoma  Lake 
Counts     road,    and    asked    for    I  he    granting    of    the    new    fran- 
chise.     The    Sonoma  Lake    Coun   )     road    will    have    a    standard 

ni  of  a  na  as  proposed  by  the 

Clear    Laki  ^ccordii  petition    presented   the 

work  of  construction  is  to  he  commenced  wit hin  three  months 

'he   granting   of   the    franchise   and    finished    within   one 

s  ear 


OIL. 
SAN   DIEGO,  cai.      M.  Russell  is  preparing  to  begin  op- 
■  us  for  development  of  oil  in  Paradise  Valley. 

BAKERSFIELD,    CAL  Two    .lap..                                      i,e 

a--  n i s    of    the    Japi  .eminent,    havi                        ing    to 

obtain    an    option    upon    a  section    of    land    from    the    Moun 

Dial.:.  Mount    Diablo  named   Jl.000,000  as 

ice. 

SACRAMENTO,   CAL      A    deed    has    been    filed    with    Hie 
coun  in  si  I    Stone)    and    Emille    s     s 

conveying  to  the   Union  oil  Company  ten  land  lying 

he  riser  front.     Upon  the   property   will  he  erected 
the  ci  ni   shops 

SAN  FRANCISCO,  cai.  -W.  F  Buck,  manager  marine 
department  A  i  I  |)any,  has  ,i  that  all 
iiil's  he  i  oust  the  Associaiid  Trans- 
portation Company,  instead  of  '.  0  Company,  a. id 
ilia'  Hie  former  company  he  placed  on  credit  dockage  list 
and  granted. 

McKITTRICK    CAL      Th<    Silver   Loss    Companj    ha 
cently    di  mons  is    more    oil      beneath      Hie 

ground    in    its    immediate    vicinity    than    was    suspected,    by 

iiiiil;    on.     of   its    ssells    from     I  This    well 

has   i.  tween    I'm  and   .".nn   barrels   ever)    da 

the   pas     six    weeks.      Pi  'he   re-drilling  it    made   not 

than   "."  daily  at   i-s  best.     The  example  is  to 

he  followed  by  the  State,  adjoining,  which  wlil  send  down  its 
No  •".  ',.  11 ,  e  .  Oil  was  encountered  in  this  hole  at  el- 
and  it   has   been    rich  oil   san  ace. 

SAN    LI    IS    OBISPO,   CAL  Ors    for   the    Associ. 

Oil  Company,  who  are  fixing  'he  rout,  for  the  proposed  pipe 
line  from  McKit trick  to  Gaviota,  have  reached  the  west  slop* 
of  the  Tepusquet  grade,  and  'heir  work  is  nearly  done.  The 
route  in-  Temblor  range  of  mountains  some 

four  or  five  miles  south  of  McKittrick,  th  over  the 

Carrisa  plains,  o  the  Cuyi  ind  on  through 

lie     Narrows,    u  liuekliorii    Canyon    and    osei    the    T( 

pusquet    to   the    -  Maria    Valley,    where   it    will    connect 

in  Cat  Canyon  wi'h  th<  present  pipe  line  from  the  Palmer 
company's  ocean  at   Gaviota.     The  distance   from 

McKittrick  to  the  Lewis  pumping  station  mi  the  Cat  Canyon 
line  will  bi  pipe  line  will  serve  the 

double   purpose  of  giving  .ass    and  cheap  transportation   for 
McKittrick  field,  and  will  furnish  the  Associated 
he  demands  of  the  .lap. 
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Classified  List  of  Advertisers, 

and   Material  They  are 

Prepared  to  Furnish, 


There  it  a  Court  of  Arbitra- 
tion to  which  the  Manufactur- 
er can  appeal  without  the  con- 
tent of  hig  competitors.  It  is 
composed  of  the  great  buying 
public  the  consumer —  who 
will  listen  with  a  willing  and 
eager  ear  to  the  story  of 
quality. 

Take  your  case  before  this 
court  with  your  strongest 
arguments  and  state  your 
reasons  for  appreciation. 

SHOW    YOUR 
TRADE    MARK 

Explain  how  this  trade-mark 
or  name  will  identify  your 
goods,  prevent  substitution 
and  protect  the  purchaser.  If 
this  be  properly  done,  victory 
will  be  yours. 


ADAPTERS 

i  ni,i|<    Adapter*! 

American  Ever  1        dy  Co 

Benjamin    Electric   Mfg.   Co 

Bryant    Electric    Co. 

I  M  le  Co. 

Genera]     Electric    Co. 

Hubbell,     II  1 1 

Perkins    Elec.   SwtChMfg.Co 

\i.  \lt>IS. 

Hurgliir   Alarms 

Edwards    &    Co. 

Elect  rlc   i  roods   M  fi-.'    I  !o. 

Partrlck.Carter&WllklnsCo. 

Stanley    &     Patterson,     Inc. 

Western     Elect  i  le    I  !o 

Fire   Alarm* 

Edwards   fi   Co. 

Partrick.Carter&WilklnsCo. 

Western    Electric    Co. 

\\  nter   Alarms 

Partrlck.Carter&WllklnsCo. 


ANClltlllS 


w  . 
Co., 


Johns-Manville    Co. 

J.     W." 
Klerulff,    B.    F.    Jr. 

"Hubbard 
Klein    &    Sons.   Mathias. 

\\M  NCI  ITORS 

Edwards  &  Co. 

Elec.  Goods  Mfg.  Co.. 
■Ross,"  "Rivol,"  "Per- 
fect."   "Noxall." 

Patrick,  Carter  &  Wllklns 
Co.,    "King." 

Standard    Elec.    Works,    "C. 

&  S.- 
Stanley    &     Patterson.     Inc. 

Telephone  &  Elec.Equip.Co. 
"Holtzer-Cabot    &    Co." 

Western  Electric   Co. 

ARJ1S. 

Cross    Anns 

American    Cross    Arm    Co. 

"Walworth    &    Neville." 
California     Pole     &     Piling 

Co. 
Klerulff.    B.    F..    Jr.    &    Co. 
Walworth     &    Neville    Mfg. 

Co. 
Western  Electric  Co..  "Wal- 

worth   &   Neville." 

Mast  Arms 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Ft.    Wayne    Electrical   Wks 

KierulfC,  B.  F.,  Jr.  &  Co., 
Cutter." 

Western  Elec.  Co.,  "Fletch- 
er." 

Desk   Phone   Arms 

Dean    Electric    Co. 
Electric        Appliance        Co., 

"Eaco." 
Klerulff.    B.    F..    Jr.    &    Co., 

"Sterling." 


Paistc  Fielding  Receptacles 

are  still  and  always  will  be  the 
proper  receptacles  for  wooden 
moulding.  Just  look  at  the  cut  to 
see  how  easily  they  are  wired. 
Now  they  also  fit  Pipe  Taplets, 
the  new  conduit  fittings,  and  are 
wired  on  these  in  exactly  the  same 
way  as  on  wooden  moulding. 
"Paistery"  tells  you  all  about  this. 
If  you  are  in  the  trade  you  should 
receive  it  monthly.      Do  you? 

M.  T.   PAISTE    CO., Philadelphia,  Pa. 


Catalog  No.  50724 


New  York 


Boston 


Chicago 


ARROW  -E- SWITCHES 


ARROW     E     ROTARY     FLUSH     SWITCH 

DUST  PROOF  CAP 

It  is   tin-    only  standard 
rotary    flush   switch    that 
will    fit   all  wall  boxes  "ii 
Notice   Fibre  Cap  tin    market. 

Long,  heavy  binding-screw  with  large  head. 

Small  porcelain  cup.  Ample  room  fur  wiring  in 
wall  box. 

Binding-poSt  one  piece,  strong  ;ui(i  substantial; 
SCrew-holes  heavily  re-inforced. 

THE  ARROW  ELECTRIC   COMPANY 

I  l.iri  lord,  Conn. 


AMERICAN  CROSS-ARMCO. 


ASK 

YOUR  DEALER, 
FOR 


WALWOR 


NEVILLE 


CROSS-ARMS^ 


CHICAGO 


"The    Paint  That   Won't  Come   Off 


STERLING  PAINT  CO. 


PRESERVATIVE     PAINTS 


Office:     118-124  First  Street,  San  Francisco 
Factory  ;     Oakland,  Cal. 


Because    it    is    the    Best 
It  is  the  Cheapesl 

RUBEROID  ROOFING 

BONESTEII  &  CO.,  Agents 


118  Fist  Street, 


San  francisco 


ELECTRIC    PORCELAIN 
SPECIALTIES 


THE  WELL  KNOWN  STAR  OVAL 
AND  STAR  IDEAL  INSULATORS 

THE  STAR  PORCELAIN  COMPANY 

TRENTON,    N.   J. 


PELTON-FRANC1S    TURBINE    AND    GOVERNOR 

FRANCIS  TURBINE  WATER  WHEELS 

of    any    capacity    contracted    for   and    installed 

Write  for  Catalog  and  List  of  Operating  Plants 

THE  PELTON  WATER  WHEEL  CO. 

1011    MONADNOCK  BLDG  .   SAN  FRANCISCO.  CAL. 

84    WEST    ST..    NEW    YORK    CITY 


OUR    SPECIALTIES   FOR    ELECTRICAL   USE 

INSULATING  TAPE 
ELECTRICAL  COMPOUND 

WRITE    FOR    SPECIAL   FOLDER 

"Electrical  Insulation" 

THE  PARAfflNE   PAINT  CO.,   San  francisco 


DU  IN  CAIN 

TRANSFORMERS  and  METERS 

are  of  the  highest  grade 


LARGE  STOCK  CARRIED    IN    SAN  FRANCISCO 

G.  A.  WILBUR 

61   SECOND  ST.,         SAN  FRANCISCO 


AMERICAN 
TRANSFORMERS 

are  made  by 

SPECIALISTS 


M 


odern  transformer  engineer- 
ing coupled  with  Hign 
Grade  Alloy  Steel  enables 
us  to  produce  apparatus  not 
only  more  efficient  and 
durable,  but  lighter  and 
smaller. 

Don't  this  appeal  to  you  ? 

American  Transformer  Company 

Newark,  N.  J. 


Pacific  Coait  Agenta 

Western  Electric  Company 

Loi  Angel«»  San  Francuco  SeattU 
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Allis-Chalmers    Co..       

San  Fran*  isi  o,  599  Mission. 

Aluminum  Co.  o(  America 4 

Pittsburgh,    Pa. 
San    Francisco,    -Monad- 
nock    Bids'. 

Los      Angeles,      Pacific 
Electric    Bldg. 
Seattle,     Colman     Bldg. 

American  Circular  Loom  Co — 1  1 
Boston.    45    Milk. 
Sun    Francisco.  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

American  Cross- Arm  Co 7 

Chicago,     II  i-  y  w  o  r  t  h 

Bldg. 
American  Ever  Ready  Co 5 

San  Francisco,  755  Fol- 

som 

Los    Angeles.     1038     S. 

Main. 
Air  rican  Transformer  Co 7 

Newark.  K    J. 

Arrow  Electric  Co.-         7 

Hartford,  Conn. 

Aylsworth  Agencies  Co. 

San  Francisco.  165  Sec- 
ond St. 

B 

Belden  Manufacturing  Co 4 

Chicago.     194     Michigan 
St. 

Benjamin  Elec.  Mfg.  Co 

Chicago,  40  W.  Jackson 

Bvd. 

San  Francisco.   151  New 

Montgomery. 

Blake  Signal  and   Mfg.  Co. 
Boston.  246  Summer. 

Bonestell  &  Co 7 

San  Francisco.  118  First. 

Bossert  Elec.  Construction  Co._ 
Utica,  N.  Y. 

San  Francisco,  770  Fol- 
som. 
Seattle,    Lowman    Bldg. 

Brookfield  Glass  Co.,  The  1 

New    York.    U.    S.    Exp. 
Bldg. 

Brooks-Follis  Elec.  Corp'n 5 

San    Francisco,    44    Sec- 
ond  St. 

Bryant  Electric  Co. 

Bridgeport,   Conn. 
San   Francisco,  609  Mis- 
sion. 

Byron  Jackson   Iror   Works       23 
San  Francis*  i         M  ,n  ket 

c 

Cal.  Inc.  Lamp  Co.  2 

San  Francisi  o.  669  Missi 

California  Pole  and  Piling  Co.     3 

San    Francisco,    800-804 
Fife  Building. 

Chase  Shawmut  Co.   . .    . 11 

Newburyport,  Mass. 

San  Francisco,  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 

Cutter  Company,  The 

Philadelphia,    Pa. 

San  Francisco.  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

D 

Dale  Company,  The  _.  11 

New  York,  352  W.  13th. 

San  Francisco.  770  Fol- 

som. 

Seattle,    Lowman    Bldg. 


Dean  Electric  Co 

Elyria,   Ohio. 
San   Francisco,  606  Mis- 
sion. 

Dearborn  Drug  &  Chem.  Wks.   5 
Chicago,  Postal  Bldg. 
San    Francisco,    301 
Front. 
Los  Angeles.   355   E.    2d. 

Dietert- Swenson  Co 

San    Francisco,    80    Te- 
hama. 

Duncan  Elec.  Mfg.  Co.  7 

Lafayette,   Indiana. 

Sin    Francisco,    61    Sec- 
mid. 

E 

Edwards  &  Co., 

New     York,     ltnth     and 
Exterior   Sts, 

Electrical  Contractors'  Ass'n  -  . 
L'tica,  V  \ 

Electric  Appliance  Co. .  I 

San  Francisco,  730  Mis- 
sion. 

Electric  Goods  Mfg.  Co. 
ton,  Mass. 
San   Francisco,    165  Sec- 
ond St. 

Electric  Storage  Battery  Co.    -. 
Philadelp 

San    Francisco,   Crocker 
Bldg. 

F 

Fairbanks,  Morse  &  Co 

San  Fi  First, 

Fort  Wayne  Elec.  Works  24 

Fort  Wayne,  Ind. 
San   Francisco,  604  M 
sion 


General  Electric   Co. 
Schenectady,  X.   Y. 
San     Francisco,     Union 
Trust   Bldg. 

Los    Angeles,    Delta 
Bldg. 

Seattle,   Colman    Bldg. 
Portland.    Worcester 
Bldg. 

Goeriz  Co.,  O.  C. 

Sin    Francisco,    61    Fre- 

l      St. 


II, 


H 


Habirshaw  Wire  Co 

New  York.  253  Broad- 
way. 

Henshaw,  Bulkley  &  Co 4 

San  Francisco.  219  Spear. 
Oakland.  5th  &  Franklin. 
Los  Angeles,  262  S.  Los 
Angeles. 

Holophane  Company,  The 

New  York.  227  Fulton. 
San  Francisco.  151  New 
Montgomery. 

Hubbell,  Harvey,   Inc.  9 

Bridgeport.  Conn. 
San   Francisco.  770  Fol- 
som, 
Seattle,    Lowman    Bldg. 

Hughes  &  Co..  E.  C.  9 

San  Francisco.  725  Fol- 
som. 

Hunt,  Mirk  &  Co 6 

San  Francisco.  141  Sec- 
ond St. 

I 

Indiana  Rubber  &  Ins.  Wire  Co.    1 
Jonesboro.   Indiana. 


Johns-Manville  Co.,   H.   W.._    5 
New  York,  100  William. 
San   Francisco,  159  New 
Montgomery. 
Los  Angeles.  203  E.  5th. 
Seattle.  576  1st  Av.  So. 

K 

Kellogg  Sw'b'd  &  Supply  Co.  1 5 
Chicago. 
San  Francisco.  88  First. 

Kierultf,  B.  F.  Jr.  &  Co..         .    9 
Lis      Angeles.      120      S. 
Los  Angeles. 
San  Francisco,  133  New 
Montgi  >mery. 
Seattle,    406    Central 
Bldg. 

Klein.  Mathias   &   Sons  2 

<  Chicago,     95     W.     V  a  n 
Buren. 

Krantz  Mfg.  Co..  H.        

iklyn,  N.  Y.,  160  7th. 

Sa  n     It    i  Mi  is!  -i.    1  .,.",    New 

Montgomery    St. 


Locke   Insulator   Mfg.   Co.-- 
Victor,  N.   Y. 
San    Francisco,    Monad- 
nock  Bldg. 

Los    Angeles,    Pacific 
Electrical   Bldg. 
Seattle.  Colman   Bldg. 

M 

Moore,  C.  C.  &  Co.,   Inc.  3 

San  Francisco,  99  First. 
Los    Angeles.     Trust 

Seattle,    Mutual    Life 

Bldg. 

Portland.    Wells    Fargo 

Bldg. 

N 

New  York  Insl'td  Wire  Co. 
New    York.    114    Liberty. 
San   Francisco.    77n  Fol- 
som. 
Seattle.    Lowman    Bldg. 

o 

Ohio  Brass  Co.  -  - 
Mansfield,    Ohio. 
San    Francisco,   Monad- 
nock   Bldg. 

Los  Angeles,  Pac.  Elec. 
trie    Bldg. 
Seattle.    Colman    Bldg. 

Okonite  Co I 

New    York.    253    Broad- 
way. 

Otis  &  Squires 

S.in  I  ■  N    v.  Mi. in 

gomery 

P 

Pacific  Elec.  &  Mfg.  Co 3 

San    Francisco,    80    Te- 
hama. 

Pacific  Elec.    Heating  Co. 

Ontario.  Cal. 

Pacific  Meter  Co. 1 

San  Francisco.  301  Santa 
Marina   Bldg. 

Pacific  Pipe  Co 5 

San     Francisco.     S.     W. 
cor.    Main   and   Howard. 

Pacific  Telephn.  &  Telgrh.  Co. 
San  Francisco.  Shreve 
Bldg. 

PaisteCo.,  H.  T. 7 

Philadelphia,   Pa. 


ParaffinePaint  Co. 7 

San     Francisco.    34     First. 

Pass  &  Seymour,  Inc.  _..  

Solvay,  N.   Y. 

Partnck  Carter  &  Wilkins  Co. 
Philadelphia.  22d  and 
Wood. 

Pelton  Water  Wheel  Co..The     7 

San         Francisco.         1095 
Monadnock    Bldg. 

Perkins  Elec.Sw'h  Mfg.Co.,The 
Bridgepoi  i ,    i  'onn. 
San    Francisco,   609  Mis- 
sion. 

Phillips  Insulated  Wire  Co I 

Pawtucket,  R.  I. 

Pierson,   Roeding  &  Co _    4 

San    Francisco,    Monad- 
nock Bldg. 

I         Angeles,  Pac.  Elec- 
tric Bldg. 

i  il.     i    iiman   Bldg. 

Power  Specialty  Co 4 

San      Francisco,    Kohl 

Mldir. 

R 

Reisinger,  Hugo 9 

New     York,     11     Broad- 
way. 

Robb-Mumford  Boiler  Co 

s  o  u  t  h       Framingham, 

Mass. 

San    Francisco,    60    Na- 

toma. 

Roeblmg's,  John  A.  Sons  Co.,    I 
San  Francisco,  624  Fol- 
som. 

Los  Angeles,  Market  & 
Alameda. 

I'm  tland.  91   First. 
Seattle.    900    1st  Av.    So. 

S 

Safety  InsTt'd  Wire&  Cable  Co.  2 

irtne,  N.  J. 
San   Francisco.  714  Bal- 
boa Bldg. 

Sears,  Henry  D. 24 

Boston,  131  State. 

Simplex  Elect'l  Co.,  The 2 

Boston,  110  State. 

San        Francisco,       6  12 

1 1 1  ward. 

Los     Angeles.     Security 

Bldg. 

Seattle,    Alaska   Bldg. 

Portland,   Couch   Bldg. 

Simplex  Electric  Heating  Co — 
I '  i  mbridge,     Mass. 
San       Francisco,       6  12 
Howard. 

Los    Angeles,     Security 
Bldg. 

Seattle.    Alaska    Bldg. 
Portland,  Couch  Bldg. 

Skinner  Engine  Co.    24 

Erie,    Pennsylvania. 

Southern  Engineer 

Atlanta,    Georgia. 

Southern  Pacific  Co. 15 

San   Francisco.   Flood 
Bldg. 

Sprague  Electric  Co. 23 

New  York  City,  527-531 

West   34th   St. 

San      Francisco.      Atlas 

Bldg. 

Seattle,   Colman   Bldg. 

Standard  Elect'l  Works 2 

San  Francisco.  'rf.'»  Missii  in  St. 

Standard  Eng.  Co 

San    Francisco,    60    Na- 
toma  St. 


Standard  Und.  Cable  Co.-,    .    I 
San     Francisco,    Shreve 
Bldg. 

Los     Angeles,     Union 
Trust  Bldg. 

Seattle   Office,    Lowman 
Bldg. 

Stanley  &  Patterson,  Inc.— 
New    York,    23    Murray 

St. 

San  Francisco,  770  Fol- 

som. 

Seattle.    Lowman    Bldg. 

Star  Porcelain  Co. ... 7 

Trenton.  N.    J. 

Sterling  Electric  Company 2 

San   Francisco,  137  New 
Montgomery. 

Sterling  Paint  Company,  -  -  7 

San        Francisco.        118 
First. 

Sunbeam  Inc.  Lamp  Co 4 

1   mo.   259  S.  Clinton. 

T 

Tay.  Geo.  H.  Co.  _    3 

s.in  Fram  ism,  617  Mis- 

Technical  Book  Shop  ..      13 

San    l''i  .incise, >.    604    Mis- 
sion. 

Tel.  &  Elec.  Equip.  Co.  -  -        2 

San       Francisco,       6  12 

I  Inward. 

Los     Angeles,     Security 

Hl.ls-'. 

Seattle,    Alaska    Bldg. 
Portland,  Couch    Bldg. 

Thomas  and  Sons  Co.,  R.    . 
New    York.    227    Fulton. 
Last    Liverpool.   Ohio. 

1  racy  Engineering  Co.      5 

San  Francisco,  461  Mar- 
ket. 

Los    Angeles.    Cent  ral 
Bldg. 


Vulcan  Elec.  Heating  Co 

Chicago,  74  West  Jack- 
son. 


w 

Western  Electric  Company 5 

San  Francisco,  680  Fol- 
som. 

Oakland.  =ji7.  loll.  St.. 

Los  Angeles.  119  E.  7th. 

Seattle,  1518  1st  Av.  So. 

West'h'se.  Elec.  &  Mfg.  Co._.   6 
Pittsburg.  Pa. 
San   Francisco,  165  Sec- 
ond. 

Los  Angeles,   527  South 
Main. 

Seattle,    314    Central 
Bldg. 

Portland,    Couch    Bldg. 
Spokane,   424    1st  Av. 

Westinghouse  Machine  Co 6 

Pittsburg,   Pa. 
San  Francisco.   141  Sec- 
ond. 

Weston  Elect'l.  Inst'm't.  Co... 24 
Waverly  Park.  N.  J. 
N.  \\  York.  114  Liberty  SI. 
San   Francisco.    418    Eu- 
genia Av. 

Wilbur,  G.  A 7 

San    Francisco.    61   Sec- 
ond St. 
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Sterling    Elee.   Co. 
Western   Elec.  Co. 

ASBESTOS 

Johns-Manville    Co.,    H.    W. 

AUTOMOBILE       ACCES- 
SORIES 

American  Eveready  Co., 
"Ever    Ready." 

BATTERIES 
Dry    Batteries 

Ajnerican  Ever  Ready  Co. 

"Ever  Ready"  and  "Cres- 
cent." 
Brooks-Follis    Elec.    Corp. 
Elec.  Appliance  Co.,  "1900." 
Elec.       Goods       Mfg.       Co., 

"Samson     Semi-Dry." 
Kierulff.    B.    F.,    Jr.    &    Co., 

"Columbia,"     "King." 
Stfrling    Elec.    Co.,    "Bear," 

"Sequoia." 
Standard     Electric     Works, 

"Standard." 
Stanley    &    Patterson,    Inc., 

"Exeter,"     "Matchless." 
Western  Electric  Co..  "Blue 

Bell,"    "Liberty." 
Dry    Bnttery   Holtler* 

Brooks-Follis     Elee.    Corp. 

Stanley  &  Patterson.  Inc., 
"Patterson." 

Hedical    Batteries 

Partrick.Carter&WilkinsCo. 

Stanley  &  Patterson,  Inc., 
"Electro  -  tonic,"  "Vet- 
ter." 

Wet    Batteries 

Brooks-Follis     Elec.    Corp. 

Elec.  Goods  Mfg.  Co.,  "Sam- 
son."   "Noswas." 

Partrick.Carter&WilklnsCo. 

Stanley  &  Patterson,  Inc., 
"Gold  Medal,"  "Fara- 
day." 

Western    Electric    Co. 

Mnrase    Batteries 

Klec.     Storage    Battery    Co. 

Westinghouse    Machine    Co. 

BELLS 

Electric  Bells 

Brooks-Follis    Elec.    Corp. 

Edwards  &  Co..  "Rex." 
"I.ungen." 

Electric  Appliance  Co.. 
"Ansonia." 

Elec.  Goods  Mfg.  Co.,  "Vic- 
tor," "Dandy."  Tyro- 
lean." 

Part  rick, Carter&WilkinsCo. 

Stanley  &  Patterson,  Inc.. 
"Faraday,"  "Columbia," 
"Liberty." 

Western  Electric  I  !o., 

"Hawthorne." 

Electro-Mechanical     <;on>;s 

Brooks-Follis    Elec.    Corp. 

K  I  wards    &    Co. 

Electric    Gools    Mfg.    Co. 

Par  trick, Cart  er&W>ikinsCo. 

Magneto    Bells 

Brooks-Follis    Elec.    Corp. 
Dean   Electric  Co. 
Elec.  Appliance  Co..  "Eaco." 
Electric    Goods    Mfg.    Co. 
Kierulff,    B.    F..    Jr.    &    Co., 

"Sterling," 
Kellogg        Switchboard      & 

Supply    Co. 
Standarrl     Electric      Works. 

"C.    &    S." 
Western   Electric   Co. 

BOII.F.BS 

Henshaw,   Bulkley  &  Co. 

Moore  &  Co.,  Chas.  C,  "B. 
&   W." 

Tracy  Engineering  Com- 
pany.   "Edge    Moor." 

BOXES 

Floor    and    Outlet 

Krantz.   H.,    Mfg.    Co. 

Junction   Boxes 

Krantz   Mfg.   Co.,   H. 
Wall    Boxes 

Brooks-Follis    Elec.    Corp. 

Benjamin    Elec.    Mfg.    Co. 

Bossert  Electric  Construc- 
tion   Co..    "Bossert." 

Chase        Shawmut  Co., 

"Knockout." 

i,';igo   Fuse  Wire  &   Mfg. 
Co.,    "Union." 


Chicago  Insulated  Wire&Mfg.Co. 

CHICAGO.   ILL.    

Factory:  Sycamore,  HI 

Double  and  Triple  Braid 

Weatherproof  Wires 


THE  BEST  ON  TEST 


Our  Double  Cotton  Covered  Magnet  Wire 
Cannot  be  Excelled 

Complete  Stock  in  Los  Angeles 

B.  P.  Kierulff,  Jr.  &  Co. 

AGENTS 
120  So.  Los  Angeles  Street,  Los  Angeles 


Tables ^r  Engineering  Calculation 

Second  Edition  Revised  and   Enlarged 

By  Richard  C.  Powell 

A  judicious  assemblage  of  valuable  formulae  ami 

tallies   for  electrical,  hydraulic,  mechanical   ami   mil 

engineers.  Price  $2.00,   Postage  Paid 

TECHNICAL  BOOK  SHOP 


604  MISSION   ST.. 


SAN   FRANCISCO 


E    C.  HUGHES.  President 


ADOLPH    MEESE     SECRETARY 


E.   C.    HUGHES  CO. 

Printers  :  Engravers  :  Bookbinders 

Let   us   figure  on    your   catalogue  and  other   printed  matter,   fj  Printers  and 
binders  of  the  Journal  of  Electricity  and  other  publications. 

725  to  729  folsom  Street,  San  Francisco.        Phone  Kearny  806 


On  the  Canal  Zone  T,  -Byr >. , 

___ ^^^^^^^^^^^^^^^_^^_^^^^^^^^^^^^       I  nomas  Cj.  L,rier 

A  book  of  gre  t  value  to  every  resident  of  the 
Pacific  Coast.    1  SO  Pages     200  Illustrations  and  Maps 

$1  .00  POSTPAID 

TECHNICAL  BOOK  SHOP 

604  mission  st.  ::  SAN  FRANCISCO 


Wanted  and  For  Sale 


The  rate/or  adrerti semen's  01  this  column  is  t<  00  per  insertion  for  25 
yrdi  :  cents  each,  pavabU  in  advanci 
tance  <nnl  copy  should  reach  tins  office  "<>t  inter  than  Monday  "<>on  for  the 
edino 
A',  plies  may  I"  m  nl  in  e<ire  of  the  lonrnal  of  Electricity  Power  and  Oas 
6M  Mission  Street,  S'an  Francisco. 

WIN  TED — Back  numbers  ot  the  Journal  of  Elec- 
tricity, Power  and  Gas*.  We  have  numerous  calls 
for  hack  numbers,  which  "we  are  unable  to  fill,  and 
subscribers  having  back  numbers  on  hand  will  confer 
a  favor  upon  us  by  mailing  us  a  list  of  what  they 
On  receipt  of  such  list  we  will  name  the  price 
we  are  willing  to  pay. 

Journal  of   Electricity,   Funer  and   Gas, 

601    Mission    Street.    San    Francisco. 

AGEiVTS  WANTED  on  a  guaranteed  weekly  salary 
to  represent  our  two  publications,  "Southern  En- 
gineer" and  "Southern  Machinery";  liberal  terms  for 
exclusive  services;  easy  sellers;  every  engineer  and 
evevy  machinist  is  interested.  Write  at  once.  For 
further  information,  address  W.  R.  SMITH  PUB.  CO., 
Sub.  Dept..  Atlanta.  Georgia. 

WANTED — Men  coming  in  direct  touch  with  Steam, 
Electrical  Superintending  Engineers  and  Shop 
Foremen.  A  proposition  that  can  be  handled  by  ener- 
getic persons  to  good  advantage.  Liberal  commission 
and  permanent  work.  CHAS.  L.  TURNER,  907  Atla*s 
lildg..  San   Francisco,  Cal. 

SITUATION  WANTED — By  electrical  engineer  with 
15  years'  experience  in  designing  and  estimating 
of  electric  power  plants,  switch  gears,  light,  motor 
and  storage  battery  installations;  also  in  central  sta- 
tion service.  Advertiser  takes  also  draughting  work 
in  this  line  as  home  occupation  if  no  steady  engage- 
ment can  be  attained.  Moderate  expectations.  Ad- 
dress Box    101,  Journal  of  Electricity,  San   Francisco 


F 


INE.... 

FOR   THE 

Electric  Fan 

Hubbell 
Current 
Tap 

No.  5454 

USE   A  FAN    AND    LAMP 
AT  THE  SAME  TIME 


List  Price  50  Cents 
Free  Sample 

HARVEY  HUBBELL,  Inc. 

SAN   FRANCISCO 
770  Folsom  Street 


BRIDGEPORT 
Conn. 


SEATTLE 
Lowman  Building 


Complete  Stock  Carried  in  San   Francisco. 


The  Standard  handbook  for  Electrical  Engineers 

Written  and  Compiled  by  a  Staff  of  Specialists 
$4.00  Postpaid 

Bound  in  Flexible  Red  Morocco  with  Round  Corners.      I  300  Pages. 
1260  Illustrations.     Sent  anywhere  on  receipt  of  price 

TECHNICAL    BOOK    SHOP 

604  Mission  St.  San  Francisco 


Highest  Grade 
NUERNBERG 

CARBONS 

cost  no  more  than  inferior  grades 
of  carbons.  The  use  of  "Electra" 
Carbons  insures  a  degree  of  bright- 
ness of  light  combined  with  steadi- 
ness of  arc  not  to  be  otherwise 
obtained.  They  do  not  blacken  the 
globes. 

Hugo    Reisinger 


1  1     Broadway 


New  York 
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GENERAL  LECTURES 


ON 


Electrical  Engineering 


By  CHARLES  PROTEOUS  STEINMETZ 


284  Pages.     102  Illustrations 
Price  $2.00  Net 


SENT  ANYWHERE  ON 
RECEIPT  OF   PRICE 


CJ  The  masterpiece  of  this  well-known  author. 

<I  Should  interest  every  electrical  engineer. 

<1  Covers  such  subjects  as  the  Generation. 
Transmission,  Conversion,  Distribution  and 
Utilization  of  Electric  Current. 

<I  A  complete  Treatise  physically  explained, 
making  it  possible  for  the  reader  to  omit  all 
mathematics  without  appreciable  loss. 


Technical  Book  Shop 

604  Mission  St.,  San  Francisco 


Cutter  Co.,   The,    "Munit." 
Electric   Appliance   Co.,    "T. 
&    B." 

i  era]    Electric  Co. 
Krantz    Mfg.    Co.,    H. 
te,    H.    T.   Co. 
ii.tur. 
Sprague  Electric  Co..  '•TJnl- 

sal." 
Standard   Electrical   Works. 

"M.    &    M.  ' 
Stan  l(        fi     ri  i!  son,    Inc., 
"Simp 

p.Co. 
Pratt    Chuck    Co." 

lilt  ICK1    I  S 

lUvsU    Telephone    Brackets 

Brooks  Follls    Elec.    Corp. 
Stanley    &    Patterson, 

"Imperial." 
Sterling    Elec.    Co.,    "Equl- 

Western   Electric  Co. 
Irim  Pole  Brackets 

icia    Iron    Works. 
Elec.    A] 

B     !'..    Jr.    -t    Co., 

Wcsteri  "Fletch- 

er." 

Ill  li\  ERS 
i.a..    Lighting    Burners 

E  Iwa 

lEli  Mfg.     Co.. 

vvestei : 
wai 

i  MiiMris 

Special    <  ablnel    Work 

itz,    II..    Mfg     ■ 
Metal   Cabinet* 

Krantz.    II..    Mfg     Co. 

C  \ ki.i:s 

Submarine    and     Lead-Cov- 
ered 

Appliance       Co., 

ral     Flectric     Co. 
Habirshaw  v.  ilab- 

irshaw.' 
Klerulff,    B.     F.,    .Tr.    &    Co.. 

tional." 
Okonite   C  nite." 

bling's    Sons    • '..  .    John 
\ ..    "Tolma." 
Safety    Ins.    Wire    &    Cable 

Standard    Underground    Ca- 
ble  Co. 

.1         Co., 
"Simplex." 
Wiestern         i:  Co., 

wthorne." 

Paper    Insulation 

•ing   Co. 
Western    Electric    Co. 

Telephone    Cable 

Co. 
tchboard     and 
Supply  Co. 

I     \H1H>\» 

\rc    Light    Carbons 

Bi  ooks   Foil  is    Elec    Corp. 
emens." 
inger,    Hugo,   "Electra," 

(  1111  I  ri     iiki:  VKERS 

The     "I-T-E," 

Ft.   Wayr  ic  Works. 

1    Electric    Co. 
American  I : 

Kierulff.    Jr.    &    Co..    B.    F. 
"Hartma 

■  ric     &     Manu- 
facturing:  Co. 

Western   Elee.  Co.,  "I-T-E," 
"Dalite." 

Westghsi  Mfg.   Co. 

CLAMPS 

Ground    Clamps. 

'  'Hiring    Co. 

Const.   Co. 
-     Shawmut  Co.. 

"Shawmut." 


General     Electric    Co. 
Paiste    Co.,    H.    T.    "Perma- 

Effeet.' 
Thomas    &    Sons    Co.,    R. 
Weber      Elec.     Co..      II       D 

CLEATS. 

Fibre  Cleats 

Blake     Signal     &     Mfg.     Co. 
Brooks-Follis    Elec.    Corp. 

Porcelain   Cleat* 

Brooks-Follis     Flee.    Corp. 
ral     Electric    Co. 

Pass   &    Seymour 

Standard   Electrical   Works. 
"Standard." 

Star    Porcelain    Co. 

Sears.        general        sales 
agent. 

-  n    Elec,    Co..    ••Thom- 
as." 

COILS 
\riiuiliirp     mm. I     Field     Colls 

Manufacturing    Co. 
■    Co. 
in         Electric         Co., 
"Deltabeston." 
Westgl  &     Mfg.  Co. 

Induction    <  oils 

Electric   Con, Is    Mfg.    Co. 

aboard     and 

Partrick  .Carter&WllkinsCo. 
trie    Co. 

Spark  Coll* 

Electr  Mfg.    Co. 

Ic  Co. 

1  OMPOl   \l>- 

Holler    Compounds 

Dearborn    Drug    &    Cheml- 

Works 
Johns-Manville   Co..   II     \v.. 
■Magic." 

I   I  (Mil   II 

Flexible    Conduit 

American      Circular      Loom 
r    Loom." 
trie  Co., 

eld." 
Telephone  &  iilp.Co. 

Flex. in 

Rigid    Conduit 

Ameri  Loom 

Elec.    Appliance    Co.,    "Gal- 
vaduct,"     "Loricati 

Kierulff,    P..    F.,    Jr.    &    Co.. 

American." 
Uoebllng's    Sons    Co..    J.    A., 

•'.\':i 

..■    Elect  ric  ' '"..   "Iron 
>red." 
Telephone  &   Elec  Equlp.Co. 

"Economy." 
I  ndercround     Conduit 

an     Cross     Arm     Co., 
"Walworth    &    Neville." 
Johns-Manville    Co..    II     W., 
"J-M." 

It ling      &      Co., 

Fibre." 

Co.,    J.    A., 
"Bituminized     Fiber." 
Western    Electric   Co. 
"Walworth   &  Neville." 

c<>\  m:i   inns 

cable    Connectors 

Co 
"Bulldog." 
Belden   Manufacture 

&  Mfg. 
Co. 
Kierulff.    B     F..    Jr.    &    Co.. 

CORD 
Flexible  Bell    Cord 
Belden    Mfg.    Co. 
Brooks-Follis     Elec.    Corp. 
General    Electric    Co. 
Kierulff.    B.    F.,    Jr.    &    Co., 

"National." 
Pierson.    Roeding      &      Co., 

Agents,    Elec.    Cable    Co. 
Roebling's    Sons    Co..    J.    A. 
Simplex    Elec.    Cn. 
Western    Electric    Co. 

Camp     Cord 
Belden    Mfg.    Co. 
Brooks-Follis    Elec.    Corp. 
Elec.   Appliance  Co..   "Para- 
nlte." 


General    Eleetric    Co. 

Okonite  Co.,  The,  "Oko- 
nite." 

Pierson.  Roeding  &  Co.. 
Agents,  Elec.  Cable  Co. 

Roebling's  Sons  Co.,  John  A. 

Safety  Ins.  Wire  and  Cable 
Co. 

Simplex    Flee.    Co. 

Standard    Und.    Cable   Co. 

Western  Flee.  Co..  "Vic- 
tor." 

Telephone   Cord. 

Manufacturing    Co. 
Brooks-Follis     Elec.    Corp. 
I  "can    Electric    Co. 
Kellogg      Switchboard     and 

Supply    Co, 
Kierulff,    B.    F..    Jr.    &    Co.. 

"National." 
Pierson,    Roeding      &      Co., 

Agents.    Elec.    Cable    Co. 
Safety  Ins.  Wire  and  Cable 

Co. 
Simplex     Elec.    Co. 
Western  Flee.  Co..  "Victor." 

CROSS     VIOI    Hit  \<  I  IS. 

Brooks-Follis     Elec.    Corp. 
Kierulff,    B.    F,    Jr.     &    Co. 

CI. I  STERS 
Fixture    Clusters 

Benjamin    Electric    Mfg.  Co. 

"Anti-Night." 
Dale   Co. 

•   Co. 
Hubbell.       Harvey,       "Hub. 

bell.' 

tlT-(il   I  ■• 

\rc    Cut-Outs 

Bryant  Ell 

Ft.    Wayne    Elec.    Works. 

General    Electric    Co 

Incandescent   Cut-Outs 

■     Flectric    Co. 

D.  &   W.    Fuse  Co. 

General    Fleet  ric    Co. 

Pass  &  Seymour. 

Paiste  Co..  H.  T..  "Shaffer," 
"K.  W."  "P.  K.."  "Tap- 
lets." 

Perkins   Elec.  SwchMfgCo. 

Weber  Elec.  Co..  H.  D. 
Sears,  general  sales  agent. 

Weatghse   Elec.  &   Mfg.  Co. 

Transformer    Cut-Outa 

Bryant   Flectric  Co. 
I  I.    &    W.     Fuse    Co. 
General    Flectric  Co. 
Pass  &  Seymour 
Westghse  Elec.   &    Mff 

l>\   \   \  MIPS 

A.  C.   Dynamos 

Ft.    Wayne    Elec.    Works. 

i    Electric   Co. 
Standard    Engineering    Co. 
Western     Flectric    Co. 
Westghse    Elec.   &   Mfg.  Co. 

I),   c.   Dynamos 

Electric  Appliance  Co.. 
"Colonial." 

Ft.    Wayne    Elec.   Works. 
General    Electric   Co. 
Standard     Engineering    Co 
Western     Electric    Co. 
Westghse   Elec.   &  Mfg.  Co. 

i:i  i:i  inn    novelties 

American  Ever  Read- 
"Ever   Ready." 

ENGINES 

Can  and   Gasoline  Engine* 

Moore   &   Co..   Chas.  C. 

Henshaw-Bulkley   &  Co. 

Hunt.  Mirk  &  Co.,  "West- 
inghouse." 

Kierulff.  B.  F..  Jr.  &  Co.. 
"American   Diesel." 

Tracy    Fngineering    Co. 

Westinghouse    Machine    Co. 

Marine    Engines 

lard    Engineering    Co.. 
"Engberg." 

Steam    Engine* 

Moore   &  Co.,  Chas.   C. 
Henshaw.   Bulkley   &   Co. 
Hunt.   Mirk    &    Co..   "West- 
inghouse." 
Standard    Engineering   Co. 
Tracy  Engineering  Co..  The 
Westinghouse    Machine   Co. 
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FANS 
A.  C.  Portable  Fans 

Brooks-Follis    Elec.    Corp. 

Ft.   Wayne  Elec.  Works. 

General   Electric  Co.."G.  E." 

Standard  Electric  Works, 
"Jandus." 

Western  Elec.  Co.,  "Vic- 
tor,"   "Emerson." 

Westghse  Elec.   &  Mfg.  Co. 

n.    C.    Portable    Fans 

Brooks-Follis     Elec.    Corp. 
Electric        Appliance        Co., 

"Colonial." 
Ft.    Wayne    Elec.    Works. 
General    Electric  Co.,"G.  E." 
Sprague  Electric  Co.,  "Lun- 

dell." 
Standard   Electrical   Works, 

"Jandus." 
Western         Electric         Co., 

"Hawthorne." 
Westghse   Elec.   &   Mfg.   Co. 

A.   C.    Ceiling  Fans 

Brooks-Follis    Elec.    Corp. 
Standard        Elec.        Works, 

"Jandus,"     "Century." 
Western      Elec.      Co.,    "Vic- 
tor."   "Emerson." 
Westghse  Elec.   &  Mfg.   Co. 
D.   C.    Ceiling   Fans 
Brooks-Follis     Elec.    Corp. 
Electric        Appliance        Go., 

"Colonial." 
General    Electric    Co. 
Sprague   Elect  rlo  Co.,  "Lun- 

dell." 
Standard        Elec.        Works, 

"Jandus." 
Western        Electric         Co., 

"F  la  wthorne." 
Westghse   Eler.    &    Mfg.    Co 
F-vltaiiNt   Fans 
Brooks-Follis     Elec.    Corp. 
General   Electric  Co. 
Standard     Elec.     Wks„     "M. 

A.   Co." 
Western    Elec.    Co.,    "W.    E  " 
Westghse   Elec.  &  Mfg.  Co. 

FIXTURES 

Cellini;.    Bracket    anil    Desk 
I'l  \  tn  res 

Benjamin    Elec.    Mfg.    Co. 
Dale  Co 
Marine  Fixtures 

Benjamin    Elec.    Mfg.    Co 

l  tale  i'" 

Electric    Appliance  >'•>. 

Sterling   Elect  rlc    Co 

Show    Case    Fixtures 

Benjamin    Elec.    Mfg.    Co. 

I  'ale  Go. 

Johns-Manville    Go..    H.    W., 

•I.inollte." 
state   Fixtures 

•    Shawmut   Co.,"Sha\v- 

mut." 

FLASHLIGHT    (Poeket) 

American  Eveready  Co., 
"Ever    Ready." 

FUSE    MATERIAL 

Euelosei]      Fuses      nnd      Fit- 
tings 

Bryant  Electric  Co. 

Chase-Shawmut  Co. ."Shaw- 
mut." 

ago   Fuse  Wire  &   Mfg. 
Co.,    "Union." 

1 1.   .<-   W.   Fuse  Co. 

•  ;•  neral    Electric    Co. 

Johns-Manville  Co..  H.  W.. 
"N'oark." 

Western  Elec.  Co.,  "D.  & 
W." 

Westghse   Elec.   &   Mfg.   Co. 

Fuse  Boxes 

Including  Service  Boxes, 
Subway  Boxes  and  Junc- 
tion Cut-Outs  for  use 
with    enclosed    fuses. 

D.   &  W.  Fuse  Co..  "D.  &  W." 

Johns-Manville  Co..  H.  W., 
"Noark." 

Fuse  Wire  unci   Links. 

Chase-Shawmut  Co.. "Shaw- 
mut." 

Ghicago  Fuse  Wire  &  Mfg. 
Co. 

General    Electric    Co. 

son,      Roeding      &      Co., 
"Aluminum." 

Miscellaneous    Fuses 

Bryant    Electric    Co. 
General    Electric    Co. 


THE  VERY  BEST  MECHANICAL  PROTECTIONS  FOR  ELECTRIC  WIRES. 


Approved  by  the   Underwriters. 


Sold  by  All  Electrical  Jobbers. 


'EVERLASTINGLY  ON  THE  JOB.' 


(BfifiXE 
MedmToPM 

The  Ideal  Flexible  Conduit. 


Fishes  Easily  —  Thoroughly  Flexible  Always. 

Weatherproof  —  Waterproof  —  Fireproof. 

Resists  Abrasion  —  Will  Not  Collapse. 


FOR   EVERYDAY    USE. 


MetalMoldinq 

The  Practical  Metal  Molding. 


A  Compact,  Complete  and  Continuous  Race- 
way for  Electric  Wires  with  Fittings  for 
Every  Detail  of  Construction. 


The  Original 
Enameled  Steel  Conduit. 


"Flectrodz/cT' 


Bends  Easily. 
Enamel  Will  Not  Crack. 


G\BCU(.4 


KLU~  I EftED 


AMERICAN  CIRCULAR  LOOM  CO., 

BOSTON,  MASS. 


SAN   FRANCISCO, 
770  Folsom  St. 


Complete  Stock  Carried  in 
San  Francisco. 


SEATTLE. 
Lowman  Building 


Dale  Detachable 
Wireless  Clusters 

riBRE  LINING  AND  DUST    SHIELD 

fl  The  Dale  Detachable  Wireless  (  lusters  involve  less 
expense  for  wiring  and  installation  than  any  other 
type  of  cluster  made,  and  we  air  read)  to  prove  it  to 
your  complete  satisfaction. 


<J  Made  for  from  t \\ ■  -  to  seven  lights.  All  parts  being 
interchangeable,  a  body  having  two  lights  may  be 
quickly  changed  to  one  having  from  three  to  seven 
lights  without  disconnecting  wires. 

THE    DALE    COMPANY 

SAN  FRANCISCO 

770  Folsom  St. 
NEW  YORK  CITY  SEATTLE 

9th    Ave.  and    13th   St.  Lowman  Building 

Complete  Stock  Carried  in  San   Francisco. 


BOSTON  CABLE  CLIP 

SIMPLEST 
STRONGEST 
j&  BEST  J0 

It  consists  merely  of  two  pieces  of  steel  wire  and  a 
strap  of  sheet  zinc,  eliminating  rivets,  pins  or  buttons 
and  consequently  breakage  from  these  sources. 


It  is  adjustable  to  different  sizes  of  cable,  the  straps 
being  furnished  in  different  lengths.  Being  wholly 
adjusted  by  hand  it  is  more  easily  and  firmly  at- 
tached than  any  form  demanding  the  use  of  pliers. 

Chase-Shawmut    Company 
SAN  FRANCISCO 


770  Folsom  Street 


NEWBURYPORT 
MASS. 


SEATTLE 
Lowman    Bldg. 


Complete  Stock  Carried  in  San  Francisco. 
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3aum  &  Co.,  F  G. 

Engineers  and  Constructors 

Complete  HydroElectric  Power  Developments 
Electric  Power  Transmission  Systems 

1406-8  Chronicle  Bldg.        San  Francisco,  Cal. 


C.  L.  Newcomb,  Jr. 

WATER  SI   PFI  1    ENGINEER 

i  onsulting    and   Constructing. 
Estimates  Furnished. 


386  Grant   U.- 
San Fr.i 


ihone 
Douglas  4i  ks 


C.  L.  Cory 

Consulting  Engineer, 
o03-804-805  Union  Trust  Bl.ig  . 


Edward  S.  Cobb 

Coniulting  Engineer, 

Mechanics          696-698  Pacific  Electric  Bldg. 

Hydraulics 

Heavy  Construction 

Reinforced  Concrete                          Los  Angeles 

Clem  A.  Copeland,  M.  E. 

Consulting  and  Supervising  Electrical 
and  Mechanical  Engineer, 

Union  Trust  Bldg. 
Los  Angeles,  -  Cal. 


Supervision    of   Operation    and     Improvement    of 
Steam  Inilallalions  for  Fuel  Econ  any 

R.  F.  Chevalier 

CONSULTING  ENGINEER 

Steam  Boiler  and  Engine.  Office  and  Laboratory 

Furnace  and  Combustion  930  Lincoln  Avenue 

Tests.  Reports,  Estimates,  Alameda,  Cal. 

Designs.       Fuel  Analysis  Phone  Alameda   1389 


Leigh    M.  Griffith 

MACHINE  DESIGNER 

Gas    Engine    Design,     Development   and 
Automobiles,  Motor  Trucks,    Tractors 
Development  of    Inventions. 
Automata  Machinery. 
128  North  Main  St.                    Los  Angeles 

Tests. 
Cal. 

Office:  230-231  I.  W.  Hellman  Bldg. 

F.  C.  Finkle 

Consulting  Engineer, 

Specialties  230-231 

Hydro-Electric  Power  Plants     I.  W.  Hellman 
Irrigation  and  Domestic  Bldg. 

Water  Supplies  Los  Angeles,  Cal. 


A.  M.  Hunt 


MEM.  AM.  SOC.  C.  E. 
MEM  AM  S(  l<  M.  E. 
MEM.  AM    1.  E.  E. 


Union  Trust  Bldg. 


San  V  rancisco 


D.  C.Jackson.  C.  E.    Wm.  B.  Jackson.  ME. 

D.  C.  and  Wm.  B.  Jackson 

Members  American  Institute   of    Electrical 
Engineers,    American   Society  of    Mechanical 
Engineers,   American  Society  of   Civil    Engi- 
neers, i  NGIN1  ERS  EXPER  is 
'  lommercial  National  Bank  Bldg. 
Chicago,  111. 


G.  C.  Noble  C.  S.  Da      Lso 

Noble  &  Davidson 

Consulting  Engineers 


T(      D.  i:glas2nl 


'..•l  Crocker  Pldg. 
San  I     i 


M.  M.  O'Shaughnessy 

Mem.  Am.  Soc.  C.  E. 

Consulting  Engineer, 

Specially,  Hydraulic  Development 

Offices 

907  Union  Trust  Bldg.        San  Francisco.  Cal. 

Union  Bldg.  San  Diego,  I  al 


Telephone  Kearny  257b 

Emerson  W.  Read 
Attorn  ey-at-  Law 

Cor.  California  and  Montgomery  Streets 
Rooms  519-52  • 

San  Francisco.  Cal. 


George  J.  Wellington 

General  Engineering,  Consulting  and  Constructing 

Departments. 

Fire  Protective    Electrical     Steam  Power 

Insurance  Heating  Ventilating- 

Automatic  Sprinkler 

Alaska  Commercial  Bldg. 

San  Fran* 


E.  F.  Scatter£ood 

Consulting  Engineer 

Estimates,  Plans,  Supervision,  Tests  of  Steam 
Electric  and  Hydraulic  Plants,  Power  Trans- 
mission and  Distributing  Systems. 
Standardising  Laboratory. 


1133-1134  Central  Bldg. 


Los  Angeles,  Cal. 


Smith,  Emery  &  Co. 

Inspecting  anil  Testing 
Engineers  and  Chemists 


651  Howard  St. 


San  Francisco 


J 

G.  White  & 

Company,  Inc. 

ENGINEERS 

CONTRACTORS 

13  1                 1 

e   New  York  I  il 

Sari  E  i  si   i  i  iffice 

Alaska  Commercial  Building 

Frank  P.  Medina 

A :  i  I    \w 

Patents,  Trade  Marks,   (  opyi  ights 
Bide. 

San  ! 
Telephone  K<;irn\  4999 


Hunt,  Mirk  &  Co.,  Inc. 

ENGINE!  RS  and 

CON!  R  \<    I'  'RS 

n  i  i im pletc  Steam  El  'Cl ri<   !'■  nver  Plants 


141  Sue  *M)  S  r. 


San  I'  i: 


G.  F.  Wakefield 


Surveyor  and  Engineer 

Hydro-Electric  Power  Development 
Porter  Bldg.  San  Jose,  Cal. 


Rudolph  W.  Van  Norden 

Consulting  Engineer 

409,  413  Union  Trust  Bldg.. 

San  Francisco 

Electricity,  Hydraulics,    Power  Development 

Reports  and  Evaluations 


TECHNICAL  BOOK  SHOP 


Subscriptions  Received  for  all  Educational,  Electrical  and 
Engineering  Publications 


604    MISSION    STREET 


SAN    FRANCISCO 


Paiste,  H.  T.  Co..  "H.  &  L." 
Weber      Elec.      Co.,     H.      D. 

Sears,   Gen'l   Sales   Agent. 
Telephone  Fuses 
Dean   Electric  Co. 
D.   &   W.    Fuse   Co. 
Kierulff.    B.    F„    Jr.    &    Co., 

"Sterling." 
Standard        Elec.        Works, 

"Couch    &    Seeley." 
Western    Electric  Co. 

GOVERNORS. 

Wnter-Wlieel     Governors 

Pierson,  Roeding  &  Co.. 
"Lombard." 

(il    VltDS. 

Wire   Lump  Guard*. 

Benjamin   Electric   Mfg.  Co. 

"Can't     Break,"     "Protec- 

talite." 
Hubbell,    Harvey 
Krantz,    H.,   Mfg.    Co. 

HANGERS 

*  uide   Hangers 

Chase-Shawmut  Co.,  "Bos- 
ton." 

Kierulff,  B.  F.  Jr.  &  Co.. 
"National." 

Standard  Underground  Ca- 
ble Co..  "Nordyke  Sup- 
port." 

HEATING    MATERIAL. 

Including  Cooking  Utensils. 
Soldering  Irons,  Sad 
Irons,   Etc. 

Brooks-Follis     Elec.    Corp. 

Elec.  Appliance  Co.  "Amer- 
ican." 

General    Electric    Co. 

Johns-Manville  Co.,  H.  W. 
"Electrotherm." 

Simplex  Elec.  Heating  Co.. 
"Simplex." 

Vulcan  Elec.  Heating  Co.. 
"Vulcan." 

Westghse   Elec.   &   Mfg.   Co. 

HOODS. 
Street    Hood* 

Elec.  Appliance  Co.,  "Cut- 
ter." 

Ft.   Wayne    Elec.    Works. 

General    Electric   Co. 

Kierulff.  B.  F..  Jr.  &  Co.. 
"Cutter." 

Western  i  :  Co,  "Fletch- 
er." 

INSUL irons 
Glass   Insulators 

Brookfleld  Glass  Company, 
"Rrookfield." 

Elec.  Appliance  Co..  "Hem- 
ingray." 

Pierson,  Roeding  &  Co.. 
"Locke  Triple  Petticoat." 

Roeblings  Sons  Co.,  John 
A..   "Knew 

Standard  Electric. il  Works. 
"Standard." 

Western  Elec.  Co.,  "Brook- 
field." 

lliuh-  Tension     Insulators. 

General    Electric   Co. 

Johns-Manville    Co..    H.    W. 

Kierulff,  B.  F.,  Jr.  &  Co.. 
"Ohio   Brass." 

Pass  &  Seymour. 

Pierson.  Roeding  &  Co.. 
"Locke." 

Roeblirvg's  Sons  Co.,  John 
A..    "Lima." 

Thomas    &    Sons    Co.,    R. 

Western  Elec.  Co..  "Thom- 
as." 

I'oreelaln    Insulators 

General    Electric   Co. 

Johns-Manville    Co.,    H.    W. 

Pass   &    Seymour 

Pierson.  Roeding  &  Co.. 
"Locke." 

Standard  Electrical  Works. 
"Standard." 

Star  Porcelain  Co. 

Thomas  &   Sons  Co.,  R. 

Weber  Electric  Co..  H.  D. 
Sears,    gen'l    sales    agent. 

Western  Elec.  Co.,  "Thom- 
as." 

Wood    Knobs 

Blake   Signal    &    Mfg.    Co. 

INSULATING      MATERIAL. 

Belden    Manufacturing   Co. 
Brooks-Follis     Elec.    Corp. 
Kierulff.    B.    F..    Jr.    &    Co.. 
"Dl-electrlc." 
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